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The Energy Technology List comprises the technologies that qualify for the UK Government’s
Energy- Saving Enhanced Capital Allowance (ECA) scheme and their energy-saving
eligibility criteria.
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m The Energy Technology Criteria List which contains details of the energy-saving
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Air-to-air energy recovery devices

1

Air-to-air energy recovery devices

Date published 2016
Date first launched 2004

1.1

1.2

Scope

Air-to-air energy recovery devices are heat exchanger products that are specifically
designed to recover (or salvage) waste heat from the exhaust air stream from a

building ventilation system and use it to heat the incoming air stream t
building ventilation system.

Definitions

Air-to-air energy recovery devices use heat exchanger tec
from the exhaust air of building ventilation systems th be lost to
ly air and extract

air ventilation ducts. Some products may also be e energy used by

A wide range of air-to-air energy recovery devices 4 able. The ECA Scheme
aims to encourage the purchase g with 2vels of effectiveness in
heat recovery.

The ECA Scheme covers two ca
m Plate heat exchangers

These products must co
supply and exhaustairf
conducted. Th

parated by plates through which heat is
ny moving parts. This category includes both

exchangers (including thermal and desiccant heat wheels).

must consist of a circular heat transfer medium (or ‘wheel’) that is
ly rotate within an airtight container, and to pass the exhaust air
over one section of the wheel, and the supply air stream over the other

f the wheel in counter flow direction. The product may be designed to

nly sensible heat, or it may incorporate a desiccant material to enable it to
recover both latent and sensible heat.

Investments in air-to-air energy recovery devices can only qualify for Enhanced
Capital Allowances if the specific product is named on the Energy Technology
Product List. To be eligible for inclusion on the Energy Technology Product List,
products must meet the eligibility criteria as set out below.
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1.3 Requirements

1.3.1 Performance requirements
Products must have:

m A dry heat recovery efficiency at the product’s maximum rated air flow
balanced flow conditions that is greater than or equal to the values set out
in Table 1.1 below.

m A pressure drop across each side of the heat exchanger(s) within the
product at the product’s maximum rated air flow that is less than or equal
to the values set out in Table 1.1 below.

Product category Dry heat recovery |Pressure drop (in pascals)
efficiency (%)

Table 1.1 Performance requirements for air-to-air recovery devices.

Plate heat exchangers >=71% 5 ‘( each side.

Rotating heat exchangers 0ss each side.

Where:

m  The maximum rated ai
according to the prod
drop or maximum face

ate specified by the manufacturer
, for example, a maximum pressure

lations

1.4 Measuremen Ca

141

et in accordance with the relevant procedures and test
e following standards:

N 30871997 “Heat Exchanger: Test procedures for establishing
ance of air to air and flue gases heat recovery devices”.

ANSI/ AHRI 1060:2005 “Performance rating of air-to-air heat exchangers
for energy recovery ventilation”, Air-conditioning, Heating & Refrigeration
Institute.

m JIS B 8628: 2003, “Air to air heat exchanger”.

m Other equivalent test standards where the resulting performance data can
be scientifically proven, using the methodologies in ANSI/ASHRAE
Standard 84-2008 “Method of Testing Air-to- Air Heat/Energy Exchangers”,
to be equivalent to that obtained under BS EN 308:1997.

1.4.2 Test Requirements

The dry heat recovery efficiency must be calculated using the formula for
temperature ratio in section 6.4 of BS EN308:1997 and test data collected when
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rating the product’s performance in heating mode at the test conditions specified in
the selected standard for the type of product.

Where products are too large to be tested at their maximum rated air flow under the
standard test conditions specified in AHRI 1060: 2005, BS EN 308: 1997 or JIS B
8628: 2003, then performance data obtained at other test conditions may be
extrapolated using validated models (or correlations), in accordance with the
methodology outlined in Appendix D of ANSI/ASHRAE Standard 84-2008.

If a single product is submitted for assessment, one detailed test report should be
submitted. For a product range, test results may be submitted in summary form
provided:

m Sufficient data is included to confirm that product performance
determined in accordance with the procedures and test con
down in the selected standard.

m Two detailed test reports are submitted per product ra

m Detailed test reports have been prepared for eac
available on request for inspection, where not sub
application.

1.4.3 Rounding

For the avoidance of doubt test data shou ores ero decimal places. As
an example, a plate heat exchanger wit ini ‘ eat recovery efficiency of

1.5

pen testing

sentative testing (see clause 1.5.1)

r information regarding the first four routes can be found in Guidance Note 5
TL product testing framework?.

1.5.1 Representative testing

Where applications are being made for two or more products that are variants of the
same basic design, test data may be submitted for a representative selection of
models, provided that all variants:

m Use the same heat transfer mechanisms as the representative models.

m Are constructed from materials with same heat transfer characteristics.

1 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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1.6

1.7

m Have the same or better energy effectiveness as the representative
models. It should be noted that:

m If a manufacturer voluntarily removes the representative model from the
Energy Technology Product List (ETPL) then other products linked with
that representative model may or may not be permitted to remain on the
ETPL.

m If any product submitted under these representative model rules is later
found not to meet the performance criteria when independently tested,
then all products based on the same representative model will be removed
from the ETPL.

Conformity testing

Products listed on the ETL may be subject to the scheme’s conf
programme in order to ensure listed models continue to meet th

Scope of Claim

Expenditure on the provision of plant and machinery.cal ot only the actual
costs of buying the equipment, but other direct
equipment to site, and some of the direct cost
of direct costs is available from HMRC.

ansport of the
ion. Clarity on the eligibility
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Automatic Monitoring & Targeting (aM&T)

2  Automatic Monitoring & Targeting (aM&T) Sub-
metering Systems

Date published 2018
Date first launched 2003
Former name Automatic Monitoring & Targeting Systems

Component Based AMT Systems

2.1 Scope

Automatic Monitoring & Targeting (aM&T) sub-metering systems a

2.2 Definitions

aM&T sub-metering systems help users to save e
wastage which they can then take steps to red
generally comprise of three elements:

m  Sub-metering & sensors
s Communication and dafe oftwar
m Monitoring software.

Fiscal metering and internet-ba
(see section 2.6 for further detai

are outside the scope of this category

An aM&T sub-meteti energy consumption information
automatically from gain an understanding of their organisation’s
energy use. It quipment components that measure, record, transmit,
analyse, feport icate the energy management information that an

) and highlight any energy wastage.

sub-metering systems are available. The Enhanced Capital
CA) Scheme for energy saving technologies aims to
installation of sub-metering systems that can facilitate the proactive
energy use in organisations.

ents in aM&T sub-metering systems can only qualify for an ECA if the
n meets the eligibility criteria set out below. The individual equipment
components or products used in the system are not named on the Energy
Technology List.

2.3 Requirements

2.3.1 Eligibility requirements
To be eligible, aM&T sub-metering systems shall

1. Include the following:
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a) One or more meters that measure energy use for metering purposes.

b) Some means of automatically capturing, retrieving & storing energy metering
data electronically.

c) Software that enables the analysis of energy metering data and the key
factors that influence energy use by means of visualising energy performance
data.

2. Be able to meter at least one of the following:
a) Electricity use
b) Gas use
C) Heatuse

The following sub metering equipment and sensors are eligible but asp f an
aM&T sub-metering system that directly measures at least one giith rametersin
section 2a-c (above):

m Oil fuel flow meters
m Compressed air mass flow meters

m Steam meters

m Automatically capture data from at regular intervals in
order to provide energ he collection intervals
may be user definable o i lar meter types.

m Store and process metg g on a half hourly basis (as a
minimum). The metering be transferred into the data store in
real-time or at schedu [

data collection failures, missing metering
munications with meters, transducers and any

nsmitted metered data shall be within +/- 0.5 % of the
ured.

gy consumption data in graphical reporting formats (for
ple, histograms, line plots, etc.), and in user selectable time intervals /
s/ bases.

Export the collected energy data in a standard format for use in other
applications (for example, ASCII files or other formats commonly used by
standard office applications).

m Retain a minimum of 2 complete years of metering data without loss of
data resolution or accuracy, in a date/time stamped format, suitable for
analysis of trends and patterns.

4. For electricity, gas and heat meters, the system shall provide facilities to enable
the user to:

m Select datasets from individual meters and manipulate them by combining,
comparing and calculating in order to analyse, identify and evaluate
instances of energy waste.
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m Undertake regression analysis using two variables in whatever frequency
the dataset was obtained, and to display the results in graphical form with
a correlation coefficient.

m Set up automatic exception reporting functions that are capable of basing
exception reports on the raw data profile. The frequency capability of
notifications should be kept at a minimum.

m Set up standard management reports that enable total energy
consumption to be benchmarked against performance standards during a
user selectable period. It may also be beneficial to compare energy
consumption with the corresponding period in the previous year, including
an analysis of energy use by meter, fuel type or energy accounting centre.

In addition, where new meters are being installed, they shall comply
following requirements:

5. Electricity meters shall meet the accuracy requirements of o
m BS EN62053-21:2003, “Electricity metering equip

m BS 8431:2010, “Electrical static metering fo
Specification” (BSI, ISBN 0 580 451178

6. Gas meters shall meet the accuracy requir e of the following
standards:

m BS EN1359:1999, Gas i gm gas meter.
7. Heat meters shall meet the
s. General requirements.

meters. Pattern approval tests

Possess a minimum flow rate range of 4:1, where the flow rate range is
defined as the range between the minimum flow rate (Qmin) and the
maximum flow rate (Qmax).

m The accuracy classification and Maximum Permissible Error (MPE) as
defined within section 2 of Annex VIl (MI-005) of the Measurement
Instrument Directive (EC No. 2014/32/EU).

9. Compressed air mass flow meters shall conform to the following requirements:

m Be installed on the same aM&T submetering system as either an
electricity, gas or heat meter.

m The Essential Requirements detailed in Annex | of the Measurement
Instrument Directive (EC No. 2014/32/EU).
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10. Steam meters shall conform to the following requirements:

m Be installed on the same aM&T submetering system as either an
electricity, gas or heat meter.

m Be capable of displaying the measured steam pressure and temperature,
and the current mass flow rate and cumulative mass of steam

m Shall have, as a minimum, the following components continuously
measuring the steam properties and calculating the cumulative steam
energy that has passed through the measuring system as shown on the
system’s schematic diagram:

m A flow meter — which determines how much fluid (steam) has passed
through a pipe over a given time period

m A pressure sensor — to measure the pressure of steam fl g thro the

pipe

through the pipe

m A calculator/digital integrator — which uses theyi [ vided by the

Meters offerin i evels of accuracy to those specified above will
eet the accuracy requirements of applicable British or
ote that this includes all electricity, gas and heat
ecific accuracy requirements of the EU Measuring

b-technology is “unlisted” therefore individual products do not need to be
the Energy Technology Product List.

2.5 Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

2.6 Scope of Claim

An Enhanced Capital Allowance (ECA) can only be claimed where the installation of
an aM&T submetering equipment results in a system that complies with the eligibility
criteria. In some instances, only part of the aM&T submetering system may be
eligible for an ECA:
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3

Date published 2

m  An ECA cannot be claimed on any component that is not part of an
installation used to monitor energy use for energy management purposes.
For example, if data collection is done as part of a BMS, IT network or
process control system, then an ECA cannot be claimed on these
components.

m  An ECA can only be claimed on a single purchase software license that is
purchased outright. An ECA cannot be claimed on software that is leased
or subject to ongoing license or sub-license payments.

m  An ECA can only be claimed on the specific types of energy meter
mentioned in the eligibility criteria. Fiscal billing meters and analysis
through internet-based software is not permitted (an ECA may also be
claimed on water meters listed under the Water Technology L art of
the ECA water scheme).

m  An ECA cannot be claimed on components installed in

complies with the eligibility criteria.

m  An ECA can be claimed on parts of an aM&T_sub
dividually. For
T submetering

Expenditure on the provision of plant and de not only the actual
costs of buying the equipment, but othe as the transport of the
equipment to site, and the direct @ [ arity on the eligibility of direct
costs is available from HMRC.

Portable energ g equipment

Date first launched 20
Former name a

itoring equipment covers products that are specifically
jly measure energy use in different locations, and to record,

Portable energy monitoring equipment enables the temporary monitoring of energy
use in different locations and can be used to record energy consumption data and to
highlight unusual patterns of consumption.

A wide range of portable energy monitoring equipment is available. The ECA
scheme aims to encourage the purchase of products that can measure and analyse
energy consumption data, and produce reports containing energy management
information that enable businesses to manage their energy use.

Investments in portable energy monitoring equipment can only qualify for Enhanced
Capital Allowances if the specific product is named on the Energy Technology
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Product List. To be eligible for inclusion on the Energy Technology Product List,
products must meet the eligibility criteria as set out below.

3.2 Requirements

3.2.1 Eligibility requirements
To be eligible, products must:
m Be a portable measuring instrument package that includes:

a) An ‘energy use’ metering device and associated measurement transducers
(or probes).

b) A means of electronically capturing and storing energy co

c) A means of transferring data to other computing devic
systems.

d) A software or hardware-based means of analysin iSplaying energy
consumption data, and of producing energy rts, that can
be used to identify the ‘key factors’ that influe consumption.

m Be able to meter one or more of the f I
a) Electricity use.

b) Gas use.

c) Heat flow.

m Have a measurement ;
across the product’'s e
measurement ranges

f + o of meter reading (or better)
ating temperature range, for all

3.3 Verif4

ments, however manufacturers shall provide sales and
evidence the conformity of their products against the

testing

listed on the ETL may be subject to the scheme’s conformity testing
me in order to ensure listed models continue to meet the ETL requirements.

3.5 Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and the direct costs of installation. Clarity on the eligibility of direct
costs is available from HMRC.
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Boiler Equipment

4

Biomass Boilers

Date published 2016
Date first launched 2001/2003
Former name Biomass Boilers and Room heaters

4.1

4.2

4.3

43.1

Scope

Biomass boilers are used to heat water for process or space heating.

Biomass boilers are available with a wide range of efficiencies. The E
aims to encourage the purchase of products with the highest ther

The fuels used in biomass boilers are renewable so their use wi
amount of fossil fuel that might otherwise have been consumed.

Investments in biomass boilers can only qualify for Enhanc ' llowances if
the specific product is named on the Energy Technol
for inclusion on the Energy Technology Product List
eligibility criteria as set out below.

st meet the

Definitions

Biomass boilers are products tha
fuels in order to heat water.

spegifically ed to burn solid biomass

Requirements

ood, cereal straw, or solid fuels derived from them.

cess or space heating.

he following air quality emission limits:

Particulate matter (PM) emissions must not exceed 30 grams per
gigajoule (g/GJ) net heat input

Oxides of nitrogen (NO,) emissions must not exceed 150 grams per
gigajoule (g/GJ) net heat input

Compliance with these emissions limits should be demonstrated by providing valid
Renewable Heat Incentive (RHI) emissions certificates for the specific biomass boiler
listed, or a certificate confirming that the boiler is part of range (as per the RHI
emissions limits type testing rules) that meets these emission limits.

4.3.2 Performance Requirements and Test Procedure

Eligible products must exceed the minimum thermal efficiency set out in Table 4.1
and Table 4.2 based on based upon the maximum continuous rated output of the
product covered.
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Table 4.1 For use with biomass hot water boilers with a maximum continuous rated
output up to and including 300kwW

SECTION 1A —-PERFORMANCE THRESHOLDS

To be eligible products must have, when tested at maximum continuous rated output:

m For boilers with a nominal rating of <=100kW, a thermal efficiency of at least 90.0 + log
(Nominal Heat Output) based on the net calorific value of the fuel.

m For boilers with a nominal rating of >100kW and <=300kW, a thermal efficiency of at
least 92.0 % based on the net calorific value of the fuel.

SECTION 1B -TEST PROCEDURES

All products <= 300kW must be tested in accordance with:

m  EN 303-5:2012 “Heating boilers for solid fuels, hand and automatically

output of up to 500 kW. Terminology, requirements, testing and mghki
The tests must be done using a biomass test fuel (designated A, B1, B2,
with Table 7 of EN 303-5:2012 that is appropriate to the adverti

Please note that performance data obtained in accordance
standard rating conditions laid down in EN 303-5:199
fuel (designated Al, A2, B1, B2, C & D) in accorda wit will be accepted
as an alternative to testing in accordance with EN3 rnotice.
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Table 4.2 For use with biomass hot water boilers with a maximum continuous rated
output above 300kW

SECTION 2A -PERFORMANCE THRESHOLDS

To be eligible products must have, when tested at an output that is between 60% and 100%
of Maximum Continuous Rating (MCR):

m A thermal efficiency, of at least 90.0% based on the net calorific value of the test fuel.

SECTION 2B —TEST PROCEDURES

All products >300kW must be tested in accordance with:
EITHER

m BS 845-1:1987 “Methods for assessing thermal performance of boile r stea
water and high temperature heat transfer fluids: Concise procedur;
OR (for shell boilers only)

m BS EN 12953-11:2003 “Shell boilers — Part 11: Acceptanc
OR (for water tube boilers only)

m BS EN 12952-15:2003 “Water-tube boilers and auxilial
tests”.
OR

m The testing procedures set out in EN303-5:20
OR

m Equivalent procedures within tHe

English along with a declaratio
The tests must be done using a bi
accordance with Table 7 of EN 30
the product.

sighated A, B1, B2, C & D) in
appropriate to the advertised usage of

Where BS 845-1: i standard test conditions are:

m A maximu
An ex i level certified as being representative of normal commercial

performance data obtained in accordance with the procedures and
nditions laid down in EN 303-5:1999 and using a biomass test fuel
ated Al, A2, B1, B2, C & D) in accordance with Table 8 will be accepted as an
jve to testing in accordance with EN303-5:2012 until further notice.

4.4 Measurement and Calculations

4.4.1 Test Requirements

All products must be tested in accordance with the procedures and test conditions
set out in Table 4.1 or Table 4.2 based upon the maximum continuous rated output
of the product covered.

For products up to and including 300kW all tests must be carried out by, or
withessed by, an accredited laboratory, where “accredited” means accredited by the
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4.5

45.1

United Kingdom Accreditation Scheme (UKAS), or other equivalent national
accreditation bodies recognised via the European Co-operation for Accreditation,
the International Accreditation Forum, or the International Laboratory Accreditation
Co-operation (ILAC) agreements.

For products above 300kW, products can be either tested in an accredited
laboratory OR performance may be determined from measurements made during
field trials or acceptance tests, provided that the measurements have been made
by, or witnessed by, an accredited laboratory or contractor that is accredited to
make those measurements. The product’s net thermal efficiency must be calculated
by an independent body that is competent to verify the measurement data.

For the avoidance of doubt net thermal efficiency test data must be presented to one
decimal place. As an example, a Biomass hot water boiler with a maxi
continuous rated output above 300kW and a net thermal efficiency off89.99 en
tested at between 60% and 100% of its maximum continuous rati CR) (a
specified in Table 4.2) would be deemed to be a fail.

The requirements for testing of PM and NOy are:

m That testing is carried out in accorda
EN 13284-1: 2002 or BS ISO 90

Any of the following testing routg
products against the requireme

rified by, an independent accredited test laboratory)
jve testing (see clause 4.5.1)

tion regarding the first three routes can be found in Guidance Note 5
uct testing framework?.

entative testing

Where applications are being made for products of the same constructional design,
which are less than or equal to 300kW, to be included on the Energy Technology
Product List (ETPL), the type testing procedures set out in Annex F of BS EN 303-
3:1999 or section 5.1.4 of EN 303-5:2012 or Annex C.2.1 of BS EN 304:1992 (as
amended) may be used to select representative models for testing and to reduce the
overall number of performance tests that must be completed.

Where applications are being made for products of the same constructional design,
which are greater than 300kW, to be included on the Energy Technology Product

2 https://lwww.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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List (ETPL), test data may be submitted for a single representative model provided
that the maximum rated output of the products being applied for is not more than
twice, or less than half, the maximum rated output of the product tested. Where the
range of rated outputs exceeds these limits, products should be grouped into size
ranges that comply with these rules, and test data submitted for one representative
model for each group.

Where representative testing is used, details of the design calculations and data
used to predict the performance of products that have not been tested must be
submitted.

It should be noted that:

m If a manufacturer voluntarily removes a representative model f
ETPL then other products linked with that representative m
may not be permitted to remain on the ETPL.

m If any product submitted under these representative m
found not to meet the performance criteria when i
then all products based on the same representati
removed from the ETPL.

4.6 Conformity testing

Products listed on the ETL may be subject ‘
programme in order to ensure listed mo conti eet the ETL requirements.

4.7 Scope of Claim

Expenditure on the provision of
costs of buying the equipment,

other difect costs such as the transport of the
equipment to site i

getficosts of installation. Clarity on the eligibility

ntrols are used to provide heat for hot water, steam and thermal oil
heaters and processes. They are widely used in industry and commerce.

A wi nge of burners is available, and these are fitted with combustion controls
that offer different levels of precision and repeatability of control. A selected range of
burner systems designed to recover combustion exhaust gas heat are also
available. The ECA Scheme aims to encourage the purchase of products that are
able to accurately control combustion and maintain their efficiency over a specified
turn down range.

5.2 Definitions

Burners with Controls covers products that are specifically designed to create and
burn air and fuel mixtures in a safe, efficient and controlled manner, and to direct the
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5.3

5.3.1

heat released through combustion into a pressurised vessel (or other combustion
chamber).

Eight different categories of burners with controls are covered:

Gas fired and dual fuel burners rated up to, and including, 400kW.
Gas fired and dual fuel burners rated between 401kW and 1,200kW.

Gas fired and dual fuel burners rated in excess of 1,200kW.
Oil fired burners rated up to, and including, 400kW.

Qil fired burners rated between 401 kW and 1,200kW.

Qil fired burners rated in excess of 1,200kW.

N o gk~ 0 DR

Gas fired burners designed to operate with external or built-in ther,
material that recovers exhaust gas heat (of all rated outputs).

8. Gas fired burners designed to operate with external or built-i
recovery heat exchanger (of all rated outputs).

Products that are designed to use liquid or gaseous biofuel
these categories.

Investments in burners with controls can only qu Capital
Allowances if the specific product is named on Technology Product List.
To be eligible for inclusion on the Energy Techholo ct List, products shall
meet the eligibility criteria as set out belo

Requirements

Eligibility requirements

ond to changes in heat demand by modulating their
ntinuous manner (or alternatively for oil-fired burners rated up
ing 400kW only, in a step-wise manner across at least three
of output).

Conform to the requirements of the Pressure Equipment Directive
2014/68/EU in respect of their design, manufacture and testing
procedures, or be CE Marked.

= Not use any form of mechanical linkage between the product’s modulating
fuel valve, and its air damper or air control valve, to adjust the product’s air
to fuel ratio.

m Be fitted with a burner heat input control system which is amplitude-
modulating or frequency-modulating (pulse firing).

To be eligible, products with a thermal input greater than or equal to 1MW, and less
than 50MW, shall comply with the minimum requirements as stated in Annex Il of
the Medium Combustion Plant Directive (EU) 2015/2193.

In addition, products with a thermal output in excess of 400kW shall:
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m Incorporate a microprocessor based burner control system.

m  Where mechanical dampers are used to modulate the air flow to the
burners, they shall be operated by a precision servomotor. The servomotor
shall be controlled by a positional or flow based feedback mechanism that
automatically adjusts its operation to correct for mechanical wear, valve
stiction and hysteresis.

m  Where control valves are used to modulate the fuel flow to the burners,
they shall be operated by a precision servomotor. The servomotor shall be
controlled by a positional or flow based feedback mechanism that
automatically adjusts its operation to correct for mechanical wear, valve
stiction and hysteresis. (This requirement shall not apply to pneumatically
operated modulating gas valves).

m  Where the product is gas fired or dual fuelled, use a vari spee or
controller (or variable speed drive) to operate its force fan.

5.3.2 Performance requirements
For product categories 1 to 6, the product shall meet

m Automatically respond to changes in he
output whilst adjusting the ratio of air alifed to the product’s burner in
a manner that maintains combustign €ffici
permitted levels of
oxygen and carbon mo sfexhaust gases, as set out in
Table 5.1.

m Products shall not exce
and carbon monoxide exhaust gas at each of test points
specified in Table 5.1.

Minimum | Maximum O,level at | Maximum
turndown |test point CO level

ratio
All test
points
20 ppmv
ad dual fuel burners 4:1 3.0% 4.0% 5.0%  20ppmv
4:1 3.0% 4.0% 5.0% 20 ppmv

4. Oilfired burners rated up to, and 3.33:1 3.0% 4.0% 4.8% 20 ppmv
including, 400 kW

5.  Oil fired burners rated between 3.33:1 3.0% 4.0% 4.8% 20 ppmv
401 kW and 1,200 kW

6. Oilfired burners rated in excess 41 3.0% 4.0% 5.0% 20 ppmv
of 1,200 kW

Where the required test points are:
m High: the burner is operating at 100% of its maximum continuous rating.

m Mid: the burner is operating at 50% of its maximum continuous rating.
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5.4

54.1

m Low: the burner is operating at a level corresponding to the specified
minimum turndown, which is 25% of maximum continuous rating for 4:1
and 30% for 3.33:1.

And:
m Dual fuel means that the product can separately burn both gas and oil.

In addition, gas fired and dual fuelled burners with a thermal output up to, and
including, 400kW shall incorporate pneumatic or electronic air fuel ratio controls that
permit the oxygen levels in the exhaust gases to be adjusted at each of the test
points specified in Table 5.1.

For product categories 7 and 8, the product shall meet the following criteria:

m Automatically respond to changes in heat demand by modul
output whilst adjusting the ratio of air and fuel fed to the p.
a manner that maintains combustion air inlet temperat

m Products shall not exceed the maximum permitte [ n oxide
(NO,) in their exhaust gas specified in Table 5.2, ing at 100%
of its maximum continuous rating.

Table 5.2 Minimum performance requirements 4 ed to recover
exhaust gas heat

Minimum air temperatur
entering the burne: Maximum NOxy level at
coimbustion at 100% of 100% of maximum

'm continuous continuous rating

Product category

Gas fired burners

designed to f desi
00 esigned 105 ppmv

combustion chamber ]

erating temperature ~ (Maximum Oz level: 3.0%)

37.5% of designed 75 ppmv
combustion chamber ]
operating temperature ~ (Maximum Oz level: 3.0%)

Measurement standards

Product performance shall be determined in accordance with the procedures and
test conditions in the following standards (or equivalent procedures within applicable
British Standards, other national standards of EU Member States or European
Standards):

m BS EN 676:2003 (as amended), “Automatic forced draught burners for
gaseous fuels”.
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m BS EN 267:2009 (as amended), “Automatic forced draught burners for
liquid fuels”.

m SO 13579-1:2013 (as amended), “Industrial furnaces and associated
processing equipment. Method of measuring energy balance and
calculating efficiency. General methodology”

5.4.2 Calculation Requirements

Where the product’s turndown ratio is greater than the minimum required,
performance at the low and mid test points may be calculated by linear interpolation
of the test results. Where operation at the product’s maximum continuous rated
output is not possible, performance at the high test point may be determi by
extrapolation of test data at two additional test points (e.g. 70% and 9

For the avoidance of doubt oxygen levels in the product’s exhau
air inlet reference percentage shall be presented to one decima
monoxide and nitrogen oxide levels to zero decimal places.

contain oxygen levels of 3.1%, and/or carbo of 21ppmv,
at 100% of its maximum continuous rating

m a gas fired burner (designed to opera [ thermal storage
: bustion air inlet

(with oxygen levels me
continu ratj

1%), at 100% of its maximum
ed a fail.

5.5

ting — Self-certified

use testing — Self-tested and verified or cross-checked by an
ndent body

Witnessed testing
Independent testing
m Representative testing (see clause 5.5.1)

Further information regarding the first four routes can be found in Guidance Note 5
on the ETL product testing framework®.

3 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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5.5.1 Representative testing

Where applications are being made for two or more products that are variants of the
same basic design, test data may be submitted for a representative selection of
models, provided that all variants:

m Are designed to burn the same fuel(s) as the representative models.
m Have the same basic constructional design as the representative models.

m Use the same burner control system / mechanisms as the representative
models.

m Have the same or better energy efficiency as the representative models. It
should be noted that:

- If a manufacturer voluntarily removes the representative
Energy Technology Product List (ETPL) then other prg

ETPL.
- If any product submitted under these representa
found not to meet the performance criteria [ tly tested,
then all products based on the same repres [
removed from the ETPL.

5.6 Conformity testing

Products listed on the ETL may ubj the s ’s conformity testing
programme in order to ensure liste de ntinue to meet the ETL requirements.

5.7 Scope of Claim

Expenditure on t

achinery can include not only the actual
other direct costs such as the transport of the

sensible heat and latent heat from boiler flue gases to be recovered. This heat is
normally used to preheat the boiler’'s feedwater and to supply low grade heating
requirements. Typically a condensing economiser will improve boiler net thermal
efficiency (expressed in percentage terms) by at least 9 points (i.e. a boiler with
efficiency of 84.0% is improved to at least 93.0%).

Investments in condensing economisers can only qualify for Enhanced Capital
Allowances if the specific product is named on the Energy Technology Product List.
To be eligible for inclusion on the Energy Technology Product List, products must
meet the eligibility criteria as set out below.
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6.2

6.3

6.3.1

6.4

6.4.1

6.4.1.1

6.4.1.2

Definitions

Condensing Economisers are products specifically designed to improve boiler net
thermal efficiency by recovering both sensible and latent heat from boiler flue gases.

Requirements

Performance requirements

The product must increase the net thermal efficiency of the boiler system to which it
is designed to be fitted by at least 9.0%, when the boiler system is operating at the
test points set out in Table 6.1.

Table 6.1 Performance test points for condensing economisers

: Increase in net thermal
Test point % MCR - :
efficiency of boiler systen

30
50 >=
100 >=

Where MCR is the maximum contigiious Yati f the boiler system for which
the product is designed.

Measurement and Ca

Measurem
The requ'ﬁ

C, as i
t measurement

t methed, product performance must be demonstrated by measuring

t in net thermal efficiency of a test boiler resulting from the addition
g economiser. Net thermal efficiency must be measured at test

hat are equivalent to 30%, 50% and 100% of the maximum continuous rating
f the boiler system for which the product is designed.

Boiler net thermal efficiency must be measured in accordance with the procedures
set outin BS 845:Part 1:1987, BS EN 303-3:1999 or BS EN 304:1992.

Where BS 845:Part 1:1987 is used, the standard test conditions are: a maximum
ambient air temperature of 25 degrees Centigrade and an excess combustion air
level of not less than 15%.

Method B — Direct measurement

Under this test method, product performance must be demonstrated by calculating
the improvement in boiler net thermal efficiency that will occur at 30 %, 50 % and
100 % of the maximum continuous rating (MCR) of the boiler system for which the
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product is designed. This calculation must be based on an assessment of the
transfer of heat power that will occur at each of these test points.

The assessment of transfer of heat power must be done in accordance with the
procedures set out in EN 305:1997, EN 306:1997 and/or EN308:1997.

6.4.1.3 Method C - validated design calculations
Under this test method:

1. The product’s performance is determined from design calculations. The
calculations should assess the improvement in the net thermal efficiency of a
boiler system that the product will deliver at the full and part load conditions
specified in Table 6.1 when tested in accordance with the procedure
conditions specified in Method A.

2. The accuracy of these design calculations must be confirm
interpolation and extrapolation of measurements of the impr
thermal efficiency actually realised by the product. The meas ust be
obtained using an indirect method (flue gas loss metho
standards specified in Method A:

3. To be eligible, the improvement in the . y of the boiler system
at the full and part load conditions r he product to the boiler

(or Carbon dioxide) and carbon monoxide in the flue gas.
mbient and flue gas temperatures.
t thermal efficiency of the boiler system.

) Details of the boiler system used during the test.

6.4.2 Rounding

For the avoidance of doubt the increase in net thermal efficiency of the boiler system
must be presented to one decimal place. As an example, a condensing economiser
that delivers an increase in net thermal efficiency of 8.9% at 100% of the maximum
continuous rating (MCR) of the boiler system for which the product is designed
would be deemed to be a fail.

6.5 Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:
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6.5.1

6.6

6.7

m In-house testing — Self-certified

m In-house testing — Self-tested and verified or cross-checked by an
independent body

m  Witnessed testing
m Independent testing
m Representative testing (see clause 6.5.1)

Further information regarding the first four routes can be found in Guidance Note 5
on the ETL product testing framework®*.

Representative testing

Where applications are being made for condensing economiser pr
same constructional design to be included on the Energy Techn
(ETPL), test data may be submitted for a single representative ided that
the maximum rated output of the products being applied fo [
or less than half, the maximum rated output of the product t re the range
of rated outputs exceeds these limits, products shoul [

for each group.
It should be noted that:

sti

T y be subject to the scheme’s conformity testing

re listed models continue to meet the ETL requirements.

nt

laim

he provision of plant and machinery can include not only the actual
f buying the equipment, but other direct costs such as the transport of the
nt to site, and some of the direct costs of installation. Clarity on the eligibility

4 https://www.gov.uk/government/publications/enerqy-technology-list-etl-product-testing-framework
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7 Flue Gas Economisers

Date published 2013
Date first launched 2001

7.1 Scope

Flue gas economisers are a type of heat exchanger that enables some of the
sensible heat in boiler flue gases to be recovered. This heat is normally used to
preheat the boiler’'s feedwater. Typically a flue gas economiser will increase boiler
net thermal efficiency (expressed in percentage terms) by at least 3 points (i.e. a
boiler with efficiency of 89.0% is improved to at least 92.0%).

Investments in flue gas economisers can only qualify for Enhanced C
Allowances if the specific product is named on the Energy Technol
To be eligible for inclusion on the Energy Technology Product L
meet the eligibility criteria as set out below.

Prod ist.
ctsm

7.2 Definitions

Flue Gas Economisers are products that are specifi
net thermal efficiency by recovering sensible h oiler

to improve boiler

7.3 Requirements

7.3.1 Performance requirement

efficiency of the boiler system to which it
the boiler system is operating at the

for flue gas economisers

Increase in net thermalefficiency of boiler system.

CR is the maximum continuous rating (MCR) of the boiler system for which
the product is designed.

7.4 Measurement and Calculations

7.4.1 Measurement Standards and Test Requirements

The required minimum performance must be demonstrated using Methods A, B or
C,assetoutin7.4.1.1,7.4.1.2 and 7.4.1.3 below.
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7411

7.4.1.2

74.1.3

Method A — indirect measurement

Under this test method, product performance must be demonstrated by measuring
the improvement in net thermal efficiency of a test boiler resulting from the addition
of the flue gas economiser. Net thermal efficiency must be measured at test points
that are equivalent to 30%, 50% and 100% of the maximum continuous rating
(MCR) of the boiler system for which the product is designed.

Boiler net thermal efficiency must be measured in accordance with the procedures
set out in BS 845:Part 1:1987, BS EN 303-3:1999 or BS EN 304:1992.

Where BS 845:Part 1:1987 is used, the standard test conditions are: a maximum
ambient air temperature of 25 degrees Centigrade and an excess combustion air
level of not less than 15%.

Method B — direct measurement

Under this test method, product performance must be demonstr
the improvement in boiler net thermal efficiency that will oc
100% of the maximum continuous rating (MCR) of the boile

product is designed. This calculation must be based of the
transfer of heat power that will occur at each of these
The assessment of transfer of heat power mus ance with the

Method C - validated design cé@

Under this test method:
1. The product’s performance ig

calculations should assess
boiler system that the produ

design calculations. The
aent in the net thermal efficiency of a

t method (flue gas loss method) from one of the test
ethod A:

est point between 60% and 100% MCR, and:
t one test point between 20% and 40% MCR.

be eligible, the improvement in the net thermal efficiency of boiler system at
ull and part load conditions realised by fitting the product to the boiler

m must exceed the performance thresholds specified in Table 7.1.
The test report must include (or be accompanied by):
a) Details of the calculations used to determine product performance.
b) A copy of the published performance data for the product.
c) Manufacturer’s design data for the product.
)

d) The following test data, which must be obtained with the product operating
under stable conditions at each selected test point before and after fitting

the product:
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I. Analysis of flue gas composition, including as a minimum, the
levels of oxygen (or carbon dioxide) and carbon monoxide in
the flue gas.

II. Ambient and flue gas temperatures.
Ill. Net thermal efficiency of the boiler system.
e) Details of the boiler system used during the test.

7.4.2 Rounding

For the avoidance of doubt the increase in net thermal efficiency of the boiler system
must be presented to one decimal place. As an example, a flue gas eco iser that
delivers an increase in net thermal efficiency of 2.9% at 100% of the
continuous rating (MCR) of the boiler system for which the product
would be deemed to be a fail.

7.5 Verification for ETL Listing

Any of the following testing routes may be used to de ratéithe formity of
products against the requirements:

m In-house testing — Self-certified

m In-house testing — Self-tested a efifie checked by an
independent body

m  Witnessed testing
m Independent testing
87.5.1)

routes can be found in Guidance Note 5

m Representative testing

7.5.1

ing made for flue gas economiser products of the same
included on the Energy Technology Product List (ETPL),
itted for a single representative model provided that the

e maximum rated output of the product tested. Where the range of
ceeds these limits, products should be grouped into size ranges that

It should be noted that;

m If a manufacturer voluntarily removes a representative model from the
ETPL then other products linked with that representative model may or
may not be permitted to remain on the ETPL.

m If any product submitted under these representative model rules is later
found not to meet the performance criteria when independently tested,

5 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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7.6

7.7

8

Date published 2016
Date first launched 2004

8.1

8.2

then all products based on the same representative models will be
removed from the ETPL.

Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transp f the
equipment to site, and some of the direct costs of installation. Clarity igibility
of direct costs is available from HMRC.

Gas-fired Condensing Water Heatgrs

Scope

Gas-fired condensing water heaters are u ater for domestic

method of generating hot

water. They can be installed close or in a central plant room.

as ‘storage’ type products if they
the product itself. Other types of
eribed as ‘non-storage’ type products,

Gas-fired condensing water hea
generate hot water by heating
gas-fired condensing water hea

urage the purchase of higher efficiency products.
ree categories of gas-fired condensing water heaters:

ired condensing water heaters not exceeding 150kW
e, instantaneous (or continuous flow) type, gas-fired condensing

Capital Allowances if the specific product is named on the Energy Technology
Product List. To be eligible for inclusion on the Energy Technology Product List,
products must meet the eligibility criteria as set out below.

Definitions

Gas-fired condensing water heaters are products that are specifically designed to
continuously provide hot water either by the direct heating of water as it passes
through the product, or the heating of water contained in an integral storage vessel.
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8.3 Requirements

8.3.1 Eligibility requirements
To be eligible products, must:
m Be gas-fired.

= Comply with the requirements of the Water Supply (Water Fittings)
Regulations 1999, the Water Byelaws 2000 Scotland and the Water
Regulations in Northern Ireland (for example, by inclusion in the Water
Regulations Advisory Scheme’s Water Fittings and Materials Directory).

m Be CE Marked.

burner (or burners).

m Automatically respond to changes in hot water de odulating their
output in a continuous manner across a mini tio of 3.33:1,
without initiating a purge cycle.

m Products with a thermal output in exc
from the “burners with controls” part
or:

either use burners
Technology Product List

- Incorporate a microprége ntrol system.
- Use a variable speed mad

a precision servomotor. The
a positional or flow based feedback
adjusts its operation to correct for

iction and hysteresis.
used to modulate the fuel flow to the burners,
ed by a precision servomotor. The servomotor must

usts its operation to correct for mechanical wear, valve
hysteresis. (This requirement shall not apply to pneumatically

storage — instantaneous type, gas-fired condensing water heaters
must be fitted with an integral, fully pre-mixed, modulating burner.

8.3.2 ance requirements
Eligible products must meet or exceed the appropriate performance criteria:

m Products with a rated heat output <= 400kW, must meet or exceed the
gross water heating energy efficiency nuwn thresholds shown in Table 8.1 at
the declared load profile.

m Products with a rated heat output > 400kW, must meet or exceed the gross
thermal efficiency thresholds shown in Table 8.2.
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Table 8.1 Minimum gross water heating energy efficiency (nwn) for gas-fired
condensing water heaters with a rated heat output of 400kW or less (all
product categories)

Declared load profile 3XS | XXS | XS ‘ S ‘ M ‘ L ‘ XL XXL | 3XL | 4XL
Water Heating Energy >= 70.0% >= 80.0% >= 85.0%
Efficiency (nwh)

Where:

m  Water Heating Energy Efficiency (nwn) is the ratio between the useful
energy in the water provided and the energy required for its generation,
expressed as a percentage.

m Load profile is a given sequence of water draw-offs, as sp

Table 8.2 Minimum gross thermal efficiency for gas-fired g
with a rated heat output of over 400kW

Product category Nominal heat | Test conditions
input (kW) thermal
efficiency %

Non storage — > 400kwW >= 85.6%

instantaneous type

>=93.7%

Non storage - circulator > 400 0% load, flow/return >= 85.6%
type eratures of 80/60°C

At 30% load, return >=93.7%

temperature of 30°C

at output <= 400kW, the load profile used for the test
the manufacturer and shall be the maximum load profile or the
the maximum load profile for the product.

rated heat output > 400kW must meet or exceed the minimum gross
ies at both full load and part load test conditions, as specified in

8.4 Measurement and Calculations

8.4.1 Measurement standards

All products must be tested in accordance with the procedures set out in one of the
test standards recognised by the ETL as set out below, or in accordance with
equivalent procedures for assessing thermal efficiency within applicable British or
European Standards, or the national standards of EU Member States.

Tests to determine gross water heating energy efficiency (products <= 400kW) must
be carried out at the conditions specified in BS EN 13203-2:2015.
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8.4.2

8.5

Tests to determine gross thermal efficiency (products > 400kW) must be carried out
at the test conditions specified in an appropriate test standard named in Table 8.3.

Table 8.3 ETL recognised test standards to determine gross thermal efficiency

Applicable product

Test standard categories

BS EN 89:2000 Gas-fired storage water heaters for the
production of domestic hot water M

BS EN 89:2015 Gas-fired storage water heaters for the
production ofdomestic hot water M

BS EN 303-3:1999 Heating boilers — Part 3: Gas-fired central
heating boilers — Assembly comprising a boiler body and a o
forced draught burner’.

BS EN 303-7:2006 Heating boilers — Part 7: Gas-fired central

heating boilers equipped with a forced draught burner of 4|
nominal heat output not exceeding 1,000kW".
BS EN 15502-1:2012+A1:2015 Gas-fired heating boj
General requirements and tests
BS EN 15502-2-1:2012 Gas-fired central heati o
Specific standard for type C appliances an
B5 appliances of a nominal heat i
kw
BS EN 483:1999+A4:2007 Gas-firg
Type C boilers of nominal heat ing M
BS EN 677:1998 Gas-fire f gilers. Specific
requirements for ¢ a‘nominal heat input ™
not exceeding 70 kwW
tantaneous water heaters for
ater, fitted with atmospheric 4| 4|
stantaneous water heaters for
stic hot water M M
Gas-fired instantaneous water heaters for
domestic hot water M M

For the avoidance of doubt, all efficiency test data should be presented to one
decimal place. As an example, a 500kW non storage, instantaneous, gas fired
condensing water heater with a gross thermal efficiency of 85.5% at the full load
condition would be deemed to be a fail.

Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:

m In-house testing — Self-certified
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8.5.1

8.6

8.7

m In-house testing — Self-tested and verified or cross-checked by an
independent body

m  Witnessed testing
m Independent testing
m Representative testing (see clause 8.5.1)

Further information regarding the first four routes can be found in Guidance Note 5
on the ETL product testing framework®.

Representative testing
Where applications are being made for gas fired condensing water he

performance in each group. The performance of each mode
predicted using a validated mathematical model. As a '
must be tested in each range of products.

Where applications are being made for produ e constructional design
and rated outputs greater than 400 kW to be\i nergy Technology
Product List (ETPL), test data ma a simgle representative model
provided that the maximum rated S'being applied for is not
more than twice, or less than half, th rated output of the product tested.
Where the range of rated outputs €xceeds imits, products should be grouped

itted under these representative model rules is later
nd meet the performance criteria when independently tested,
all p cts based on the same representative models will be

ed from the ETPL.

rmity testing

listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and some of the direct costs of installation. Clarity on the eligibility
of direct costs is available from HMRC.

6 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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9

Heat Recovery from Condensate and Boiler
Blowdown

Date published 2013
Date first launched 2001

9.1

9.2

Scope

Significant amounts of heat can be recovered from the water extracted during boiler
blowdown and from steam condensate. However this water can contain significant
levels of contaminants that reduce the efficiency of the heat recovery process.

The ECA Scheme encourages the purchase of heat recovery equipm
specifically designed to recover heat from steam condensate and/or,
boiler blowdown.

The ECA Scheme covers three categories of product:

1. Flash steam recovery vessels or packages with associ
devices
2. Heat exchanger units or packages with associate

3. Flash steam vessel with heat exchanger pa i ted control and
safety devices

Where packages may include the followin p essary for operation of
the equipment: pressure gauge reake eads, valves and steam
traps.

ondensate and boiler blowdown
ances if the specific product is named on

Investments in equipment for he
can only qualify for Enhanced C
the Energy Technology Product :
Technology Produgt Lis eet the eligibility criteria as set out below.

Definition
Heatr, den and boiler blowdown covers products that are

ver heat from steam condensate and / or water from
means of heat exchangers and/or flash steam recovery vessels.

llity requirements
To be€eligible products, must:

m Be specifically designed to recover heat from steam condensate and / or
water from boiler blowdown, by means of heat exchangers and/or flash
steam recovery vessels.

m Conform to the requirements of the EU Pressure Equipment Directive PED
97/23/EC in respect of their design, manufacture and testing procedures.
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9.4 Verification for ETL Listing

There are no testing requirements, however manufacturers shall provide sales and
technical brochures to evidence the conformity of their products against the
requirements from section 9.3.

9.5 Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

9.6 Scope of Claim

Expenditure on the provision of plant and machinery can include n
costs of buying the equipment, but other direct costs such as thegr
equipment to site, and some of the direct costs of installation. Cl
of direct costs is available from HMRC.

10 Heating Management Controll
Heating Systems)

Date published 2013

Date first launched 2003

Former name Optimising Contra eating
10.1 Scope

Heating management controller ing systems) realise fuel savings by

datterns to match variations in heat

eme ers three categories of product:

nits that are self-contained control units that are designed to

rol the operation of, and to be directly connected to, the external

trol inputs of the boilers/burners, pumps and control valves in a wet heating
m.

‘Add-on’ modules that designed to be incorporated into other control systems,

and to either directly, or indirectly, control the operation of wet heating systems.

2.

3. Packaged products that consist of two or more control modules or units that are
designed to be connected together during installation, and to either directly, or
indirectly, control the operation of wet heating systems.

Investments in heating management controllers (for wet heating systems) can only
qualify for Enhanced Capital Allowances if the product is named on the Energy
Technology Product List. To be eligible for inclusion on the Energy Technology
Product List, products must meet the eligibility criteria as set out below.
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10.2 Definitions

Heating management controllers (for wet heating systems) are products that are
specifically designed to control heat generation and distribution within a wet heating
system in an energy efficient manner that reflects weather conditions, occupation
schedules and user requirements.

10.3 Requirements

10.3.1 Eligibility requirements

To be eligible, products must:
1. Incorporate a microprocessor based controller that is pre-progr

a)

b)

2. Be designed to have at least

a)

c)

d)

Automatically control heat generation and heat distributio
heating system, in a manner that reflects weather conditi
occupation schedules.

predefined weekly occupation schedule of the
heated.

9€erating modes:

A “normal” operating modg et heating system is operated in a
manner consistent with t being occupied, or prepared for
occupation.

rt mechanism that monitors external and/or internal
tures, and calculates when boilers need to be switched on in order to
pre-set temperatures by the start of the next occupancy period.

“self-learning” algorithm that automatically monitors the accuracy of the
timum start mechanism and periodically updates the heating curve that the
echanism uses, to reflect changes in building characteristics.

A “self-adaptive weather compensation” mechanism that automatically saves
energy during milder weather conditions, by reducing the temperature set-
point of the boiler water circuit as the external temperature rises, and also the
temperature of, or heat flow through, any individual zone heating circuits
controlled.

A “frost protection” mechanism that monitors internal or external
temperatures (or pipework temperatures), and switches on boilers and
heating circuits (as required), in order to prevent equipment and pipework
from “freezing up”.
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e)

f)

9)

h)

. Provide facilities that enable building managers to:

a)

b)

d)

e)

. Provide facilities that

10.4 Ver

10.5

A building fabric protection mechanism that monitors external or internal
temperatures and switches heating on to prevent condensation occurring.

A mechanism that prevents the boilers supplying the heating system from
“dry cycling” (i.e. switching on and off), when there is no change in heat
demand.

Interlock and inhibit mechanisms that can be used to prevent simultaneous
heating and cooling, and space heating when windows have been opened.

An anti-tampering mechanism that prevents the product’s control strategy
and configuration settings from being modified and automatic control from
being disabled, except during commissioning, maintenance or testing.

Define the normal occupation times for the building and for
controlled (in intervals of five minutes or less), for each d
including at least two periods of occupation per day (i.e. a
occupation period per week).

system should be placed into economy fholida E S

water (DHW) system con
per day.

“Temporarily override” o
compensation applied to

ation for ETL Listing

There are no testing requirements, however manufacturers shall provide sales and
technical brochures to evidence the conformity of their products against the
requirements from section 10.3.

Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.
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10.6 Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and the direct costs of installation. Clarity on the eligibility of
direct costs is available from HMRC.

11 Hot Water Boilers

Date published 2018
Date first launched 2001

11.1 Scope

Hot water boilers are used to produce hot water for space heatin
and domestic uses. They are available in a wide range of differe
efficiencies.

modulating, gas and oil fired hot water boilers, includi re designed
to use liquid and gaseous biofuels.

The ECA Scheme covers four categories of prg

1. High temperature, high pressure, high
outputs greater than 400kW.
Boilers designed to operate s e'greater than 6 bar and/or
outlet water temperature grea 5 , and that are not designed to
recover latent heat from flue Qe - sing water vapour.

2. Low temperature, low pressure ency hot water boilers with rated
outputs greatepthan

a water pressure up to and including 6 bar
e up to and including 105°C that are not

cific product is named on the Energy Technology Product List. To be eligible
sion on the Energy Technology Product List, products shall meet the

11.2 Definitions

Hot water boilers are products that are specifically designed to heat water by means
of a heat exchanger that transfers heat from combustion into the water as it passes
through the product.
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11.3 Requirements

11.3.1 Eligibility requirements
To be eligible, products shall:

m Be gas and/or oil fired (where gas includes biogas and oil includes liquid
biofuels).

m Automatically respond to changes in hot water demand by modulating their
output in a continuous manner across a minimum specified turndown ratio,
as setout in Table 11.1 in the performance criteria below, without initiating
a purge cycle.

m Conform to the requirements of the Pressure Equipment Dir,
2014/68/EC in respect of their design, manufacturer and
procedures, or be CE Marked.

To be eligible, products with a thermal input greater than or.
than 50MW, shall comply with the minimum requirements a
the Medium Combustion Plant Directive (EU) 2015/2

In addition, products with a rated output greater t either use burners

shall be fitted.

m Where i g'ised to modulate the air flow to the
ed by a precision servomotor. The servomotor
itional or flow based feedback mechanism that

e operated by a precision servomotor. The servomotor shall be
a positional or flow based feedback mechanism that

atically adjusts its operation to correct for mechanical wear, valve
and hysteresis. (This requirement shall not apply to pneumatically
operdted modulating gas valves).

Where the product is gas fired or dual fuelled, use a variable speed motor
controller (or variable speed drive) to operate each fan incorporated into
the product that controls air flow rate to the burner and, where relevant, the
fuel-air pre-mixer.

m Provide product performance specification data in line with ETL Guidance
Note 13.

Products with a rated output of up to 400kW shall be fitted with integrated burners.

For category 1 and 2 products, the respective thresholds as detailed in Table 11.1
may be achieved with or without an economiser designed to recover specific heat
from the exhaust flue gas.
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11.3.2 Performance requirements

Eligible products shall meet or exceed the minimum thermal efficiencies set out in
Table 11.1 below at the specified part and full load test conditions, which vary
according to product category and fuel type.

Table 11.1 Performance requirements and test points for hot water boilers

Turndown | Test point Gross Seasonal Space
ratio thermal Heating Energy

(% of Maximum

- 0 " on7
Nominal Output) efficiency % | Efficiency %

High temperature, high
pressure, high Gas, oil or

L efficiency hot water dual fuelled >~ 3331
boilers
Low temperature, low
pressure, high Gas, oil or o
2 efficiency hot water dual fuelled >=3.33:1
boilers
Gas fired or 97.3%
dual fuelled _
Condensing hot water B _ >=87.4%
3 boilers >70kW >=3.33:
I >= 94.6%
Oil fired
>= 89.0%

Condensing hot water  Gas, oil or

= 0,
boilers <=70kwW >=93%

dards and Test Requirements

ance shall be demonstrated using Method A, Method B or Method C
4.1.2,11.4.1.3 and 11.4.1.4 below), which are subject to the
g restrictions:

Method A shall only be used, where all the burners incorporated in the
product are listed on the “burners with controls” part of the Energy
Technology Product List.

m  Method B shall be used to demonstrate the performance of modular
boilers, or where any of the burners incorporated in the product are not
listed on the “burners with controls” part of the Energy Technology Product
List. A modular boiler is defined as an assembly of two or more similar (but
not necessarily identical) modules, each with their own heat exchanger,
burner, and control and safety devices. The assembly has common water

7 As defined in EU Regulation No 813/2013
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feed and return connections, but the water flow to, and flow from each
module is independently controlled.

m  Method C may only be used for category 1 and 2 boilers with rated outputs
above 400kW and category 3 boilers with rated outputs above 900kW,
where it is not possible to measure product performance in a laboratory
due to product size.

All performance measurements shall be carried out in accordance with the
procedures set out in one, or more, of the test standards recognised by the ETL as
set out in Table 11.2, or in accordance with equivalent procedures for assessing
gross thermal efficiency within applicable British or European Standards, or the
national standards of EU Member States. The selected test standard(s) shall be
appropriate to the specific type of boiler tested.

Table 11.2 ETL recognised test standards

Applicable product

Test standard categories

exceeding 70kW’

BS EN 483:1999+A4:2007 ‘Gas-fired central h

nominal heat input not exceeding 70kW’ M
BS EN 677:1998 ‘Gas-fired central heating boile
condensing boilers with a nominal heat input M
2B boilers of
nominal heat input exceeding C 000kW’ M
BS EN 15417:2006 ‘Gas-fj rs. Specific requirements for
condensing boilers with a [ [ er than 70kw but not ™
exceeding 1000KW’ ‘
entral heating boilers. Type C boilers
ut not exceeding 1000kW’ (CEN ™
or Assessing thermal performance of boilers for
temperature heat transfer fluids — Part 1: M & M ™
od for assessing thermal performance of lowtemperature
M M M
BS EN 303-3:1999 ‘Heating boilers — Part 3: Gas-fired central heating boilers —
Assembly comprising a boiler body and a forced draught burner’. M o M
BS EN 303-7:2006 ‘Heating boilers — Part 7: Gas-fired central heating boilers
equipped with a forced draught burner of nominal heat output not exceeding M ™ ™
1,000 kW'.
BS EN 304:1992 ‘Heating boilers — Test code for heating boiler for atomising oil
burners’ (as amended). M M o M
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BS EN 12953-11:2003 “Shell boilers — Part 11: Acceptance tests”. M M ¥ o

BS EN 12952-15:2003 “Water-tube boilers and auxiliary installations.
Acceptance tests”. M M M ™

BS EN 14394:2005+A1:2008 “Heating boilers. Heating boilers with forced
draught Burners. Nominal heat output not exceeding 10 MW and maximum M ™
operating temperature of 110°C”.

BS EN 15502-1:2012+A1:2015 “Gas-fired heating boilers. Part 1: General
requirements and tests” 4| |

BS EN 15502-2-1:2012 “Gas-fired central heating boilers. Specific standard for
type C appliances and type B2, B3 and B5 appliances of a nominal heat input ™ ™
not exceeding 1000 kW”

Where BS 845- 1:1987 is used, the following standard test condjti
observed:

m A maximum ambient air temperature of 25°C.

m  An excess combustion air level of not less t

11.4.1.2 Method A - separate testing boilers and bur
Under this test method:

1. Boiler and burner performance are
2. Boiler performance can be ass
provide the heat input and ope

er (or burners) that can
ility needed to complete the test.

d (100%) shall be measured in
an ETL recognised standard (Table

3. The boiler’s gross thermal e
accordance with the proced

11.4.1.3
erall product performance shall be demonstrated by:

s thermal efficiency at the test points specified in Table 11.1,
ce with the procedures set out in an ETL recognised standard (Table

11.4.1.4 C — validated design calculations
Under this test method:

1. The product’s gross thermal efficiency at the full and part load conditions
specified in Table 11.1 and the test conditions specified in one of the ETL
recognised standards (Table 11.2) is determined from design calculations.

2. The accuracy of these design calculations shall be confirmed by using an
indirect method (flue gas loss method) from one of the ETL recognised
standards (Table 11.2) to measure the product’s actual gross thermal efficiency:

a) At least one test point between 60 % and 100 % of product’s maximum
rated input at the temperature conditions specified for the 100 % test point,
and:
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b) At least one test point between 20% and 40 % of product’s maximum rated
input at or near the temperature conditions specified for the 30 % test
point.

3. To be eligible, the product’s gross thermal efficiency shall exceed the
performance thresholds specified in Table 11.1.

The test report shall include (or be accompanied by):
a) Details of the calculations used to determine product performance.
b)
¢) Manufacturer’s design data for the product.
d)

A copy of the published performance data for the product.

The following test data, which shall be obtained with the pro
under stable conditions at each selected test point:

I.  Analysis of flue gas composition, includin
levels or oxygen or carbon dioxide and car

II.  Ambient and flue gas temperatures.
Ill.  Total conductive, convective an
IV.  Gross thermal efficiency.

e) Details of the burners used during theftest.

11.4.2 Rounding

For the avoidance of doubt gross tf jency test data shall be presented to 1
d co sing hot water boiler >70kW with a
of its"maximum rated output would be

gross thermal efficiency of 87.3
deemed to be a fail.

11.5 Verificati

Any of th outes may be used to demonstrate the conformity of

Independent testing

Acceptance Tests or Field Trials (Category 1 & 2 above 400kW and
Category 3 above 900kWw)

m Representative testing (see clause 11.5.1)

Further information regarding the first five routes can be found in Guidance Note 5
on the ETL product testing framework®.

8 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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11.5.1 Representative testing

Where applications are being made for hot water boilers that are variants of the
same constructional design and rated outputs up to and including 400kW to be
included on the Energy Technology Product List (ETPL), test data may be submitted
for a representative selection of models. The representative models shall be
selected by dividing the range of products into groups of models with similar design
characteristics, and testing a model in the lowest quartile of predicted performance
in each group. The performance of each model in the group shall be predicted using
a validated mathematical model. As a minimum, at least one model shall be tested
in each range of products.

Where applications are being made for products of the same constructional design

provided that the maximum rated output of the products being a
more than twice, or less than half, the maximum rated output of
Where the range of rated outputs exceeds these limits, pro
into size ranges that comply with these rules, and test data
representative model for each group.

It should be noted that:

m If a manufacturer voluntarily removes
ETPL then other products linked wi tive model may or
may not be permitted to remai

m If any product submitte ative model rules is later
found not to meet the pe iteria when independently tested,
then all products base resentative models will be
removed from the ET

11.6 Conformity

Products liste

programni@ in

ubject to the scheme’s conformity testing
listed models continue to meet the ETL requirements.

11.7

n the provision of plant and machinery can include not only the actual
the equipment, but other direct costs such as the transport of the

, and some of the direct costs of installation. Clarity on the eligibility
t costs is available from HMRC.

12 Retrofit Burner Control Systems

Date published 2012
Date first launched 2001

12.1 Scope

Burners are used to provide heat for hot water, steam and thermal oil boilers,
heaters and processes. They are widely used in industry and commerce.
Traditionally adjustable cams and mechanical linkages have been used to control
the fuel valves and air dampers that modulate burner heat output. These
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12.2

12.3

12.3.1

mechanisms are susceptible to mechanical wear and hysteresis, and are
progressively being replaced by more accurate burner control systems.

A range of retrofit burner control systems is available, and these offer different levels
of precision and repeatability of control. The ECA Scheme aims to encourage the
purchase of microprocessor- based products that are able to accurately control
combustion and maintain burner efficiency over a specified turn down range.

As installers assemble retrofit burner control systems on site from standard
components from different manufacturers, which reflect the specific requirements of
the installation, only the retrofit burner control units are listed the Energy Technology
Product List (ETPL).

Investments in retrofit burner control systems can only qualify for Enha Capital
Allowances if the specific product is named on the Energy Technolog t List.
To be eligible for inclusion on the Energy Technology Product List,
meet the eligibility criteria as set out below.

Definitions

Retrofit burner control systems are products that are ifi ed to
automatically control in an energy efficient manne ion\of industrial and
commercial burners, and the matching of burn a ith heat demand.

Requirements

Eligibility requirements

To be eligible, products must:
m Incorporate a ed control system.

d draught, gas and/or oil fired burners.

omotor to adjust any mechanical airflow dampers

precision servomotor must be controlled by a positional
d feedback mechanism that automatically adjusts its

variable speed motor drive or controller to operate the burners’ forced
draught fans.

Fully close the air dampers of the burners being controlled on shutdown.

m Automatically respond to changes in heat demand by modulating burner
output:

a) In a continuous manner across a minimum specified turndown ratio of 4:1

b) Whilst adjusting the ratio of air and fuel fed to the burner in a manner that
maintains combustion efficiency across the required turndown range and
complies with the maximum permitted levels of oxygen and carbon
monoxide in the burner’s exhaust gases, as set out in Table 12.1.

Page 47 of 241



Energy Technology Criteria List 2019

m Be CE Marked, or conform with the EU EMC Directive 89/336/EEC (as
amended) or its replacement EU EMC Directive 2004/108/EC in respect of
their design, manufacturer and testing procedures.

m Not depend on any form of mechanical linkage between a modulating gas
valve, and air damper or air control valve, when adjusting the air fuel ratio
of a burner.

m Not incorporate any form of control valve, actuator, or variable speed drive.

12.3.2 Performance requirements

Products must be able to control all categories of burners for which they are
designed in a manner that does not exceed the maximum permitted le
(O2) and carbon monoxide (CO) in the burners’ exhaust gas at eac
specified in Table 12.1.

Table 12.1 Minimum performance requirements for retrofit burne

Maximum Oz2 level at test point Maximu

100% MCR 50% MCR 25% MCR
3.0% 4.0% 5.0¢9

Where MCR is the product’s maximum continuots @
12.4 Measurement and Calc 10

1241

(above) must be itting the product to an appropriate burner and
testing in accokdanc ures and test conditions in one of the following

standard?
S 6 mended) “Automatic forced draught burners for
:2009, “Automatic forced draught burners for liquid fuels.

equirements

the product’s turndown ratio is greater than the minimum required,

nce at the 25% and 50% test points may be calculated by linear
interpolation of the test results. Where operation at the burner’'s maximum
continuous rated output is not possible, performance at the 100% test point may be
determined by extrapolation of test data at two additional test points (e.g. 70% and
90%).

12.4.3 Rounding

For the avoidance of doubt, the oxygen levels in the test burner’s exhaust should be
presented to 1 decimal place, and carbon monoxide levels to zero decimal places.
As an example, where the test burner’s exhaust gases contain oxygen levels of
3.1%, or carbon monoxide levels of 21ppmyv, at 100% of the test burner's maximum
continuous rating, the product would be deemed to be a fail.
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12.5 Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:

m In-house testing — Self-certified

m In-house testing — Self-tested and verified or cross-checked by an
independent body

m  Witnessed testing
m Independent testing

Further information regarding the routes can be found in Guidance Note 5 on the
ETL product testing framework®.

12.6 Conformity testing

Products listed on the ETL may be subject to the scheme’

programme in order to ensure listed models continue to me requirements.

12.7 Scope of Claim

Expenditure on the provision of plant and machinery£afinclude not only the actual
as the transport of the

on. Clarity on the eligibility

costs of buying the equipment, but other
equipment to site, and some of the dire
of direct costs is available from :

iféct\eo
sts of

13 Steam Boilers

Date published 2018
Date first launched 2

to uce steam for process heating, space heating and
of a burner, a pressure vessel containing a heat

ciated burner control systems and boiler control equipment.

ilable in a range of different designs and efficiencies. The ECA
encourage the purchase of the higher efficiency gas and oil fired
cluding products that are designed to use liquid and gaseous

nts in steam boilers can only qualify for Enhanced Capital Allowances if the
specific product is named on the Energy Technology Product List. To be eligible for
inclusion on the Energy Technology Product List, products shall meet the eligibility
criteria as set out below.

9 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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13.2

13.3

13.3.1

Definitions

Steam boilers are products that are specifically designed to convert water into
pressurised steam by means of a burner that converts fuel into heat and a heat
exchanger that transfers the heat into the water as it passes through the product.

Requirements

Eligibility requirements
To be eligible, products shall:
m Be gas and/or oil fired.

m Use an appropriately matched forced draught burner (or

m Automatically respond to changes in steam demand b
output in a continuous manner across a minimum [
as set out in the performance criteria below, with
cycle.

m Conform to the requirements of the Pres
2014/68/EU in respect of their design,
procedures, or be CE Marked.

To be eligible, products with a thermal in : requal to 1MW, and less
than 50MW, shall:

m  Comply with the minimum Yeguire ts as stated in Annex Il of the
Medium Combustion P, ive ) 2015/2193.

In addition, products with a ther excess of 400kwW shall either use

burners from the “burner

s, they shall be operated by a precision servomotor. The servomotor
shall be controlled by a positional or flow based feedback mechanism that
automatically adjusts its operation to correct for mechanical wear, valve
stiction and hysteresis.

m  Where control valves are used to modulate the cc to the burners, they
shall be operated by a precision servomotor. The servomotor shall be
controlled by a positional or flow based feedback mechanism that
automatically adjusts its operation to correct for mechanical wear, valve
stiction and hysteresis. (This requirement shall not apply to pneumatically
operated modulating gas valves).

m  Where the product is gas fired or dual fuelled, use a variable speed motor
controller (or variable speed drive) to operate each fan incorporated into
the product that controls air flow rate to the burner and, where relevant,
the fuel-air pre-mixer.
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m Provide product performance specification data in line with the ETL
guidance note 13.

13.3.2 Performance requirements

Products shall have a minimum net thermal efficiency of 92.0% at the full load and
part load conditions set out in Table 13.1 below.

Table 13.1 Performance test points for steam boilers

Net thermal
efficiency %

Fuel Type Turndown ratio | Test point % MCR

Gas fired or dual fuelled

100
50
Oil fired 21 100
">="means "greater than or equal to" Where MCR is the product’, Ximu@Cco s rating (MCR).

13.4 Measurement and Calculations

13.4.1 Measurement Standards apd T

The required minimum performance
B or Method C, (as set out in 13,

emonstrated using Method A, Method
nd 13.5.1.3 below), which are

2 the all burners incorporated in the

demonstrate the performance of modular
iler is defined as an assembly of two or more similar

w from each module is independently controlled.

d C may only be used for products with rated outputs above 600kW,
it is not possible to measure product performance in a laboratory
due to product size.

mance measurements shall be carried out in accordance with the
procedures set out in one of the following test standards:

m BS 845: Part 1:1987 ‘Methods for assessing thermal performance of
boilers for steam, hot water and high temperature heat transfer fluids —
Part 1: Concise procedure’.

m BS EN 12953-11:2003 ‘Shell boilers — Part 11: Acceptance tests’.
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13.4.2

13.5

1351

Where BS 845- 1:1987 is used, the following standard test conditions shall be
observed:

m A maximum ambient air temperature of 25°C.

m  An excess combustion air level of not less than 15%.

Rounding

For the avoidance of doubt net thermal efficiency test data shall be presented to 1
decimal place. As an example, a product with a net thermal efficiency of 91.9% at
100% of its maximum continuous rating (MCR) would be deemed to be a fail.

Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the
products against the requirements:

ormity

m In-house testing — Self-certified

m In-house testing — Self-tested and verified or an
independent body
m  Witnessed testing
m Independent testing
m Representative testing (see cl 13.5.
Further information regarding the ou tes can be found in Guidance Note 5

on the ETL product testing fram

Representative testi

oducts of the same constructional design
ology Product List (ETPL), test data may be

of the product tested. Where the range of rated
, products should be grouped into size ranges that
es, and test data submitted for one representative model for

d that;

If a manufacturer voluntarily removes a representative model from the
ETPL then other products linked with that representative model may or
may not be permitted to remain on the ETPL.

m If any product submitted under these representative model rules is later
found not to meet the performance criteria when independently tested,
then all products based on the same representative models will be
removed from the ETPL.

10 hitps://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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13.5.1.1 Method A - separate testing of boilers and burners

Under this test method:

1.
2.

13.5.1.2 Method B - Integral testing at full and part loads
Under this test method, overall product performance shall be de
5.

13.5.1.3 Method C - validated design calculations
Under this test method:
1.

Boiler and burner performance are demonstrated separately.
Boiler performance can be assessed using any burner (or burners) that can
provide the heat input and operational stability needed to complete the test.

The boiler's net thermal efficiency at 100% of product's maximum
continuous rating (MCR) in accordance with the procedures in one of the
specified standards.

The boiler’s net thermal efficiency at part load (30%) is then inferred from burner
performance data and design calculations of burner/boiler matching.

Measuring the net thermal efficiency at the test points s
accordance with the procedures in one of the specified

The product’s net thermal efficiency at Full afno pad conditions specified
in Table 13.1 is determined fram desi
The accuracy of these design'
and extrapolation of measure
specified test standards, of

a) At least one test point » and 100% MCR, and:

onfirmed by interpolation
using the procedures in one of the
ermal efficiency:

sign data for the product.

test data, which shall be obtained with the product operating
stable conditions at each selected test point:

Analysis of flue gas composition, including as a minimum
levels or oxygen or carbon dioxide and carbon monoxide.

Ambient and flue gas temperatures.
1. Total conductive, convective and radiative loss rate.
IV.  Net thermal efficiency.

e) Details of the burners used during the test.

13.6 Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.
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13.7 Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and some of the direct costs of installation. Clarity on the eligibility
of direct costs is available from HMRC.

&‘b
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Combined Heat and Power

14

Combined Heat and Power

Combined Heat and Power is the simultaneous generation of heat and power
(usually electricity) in a single process. CHP Schemes are by their nature bespoke
and approval of a given CHP manufacturer or product would not provide sufficient
assurance of environmental benefit. With CHP, case by case Certification is needed
to ensure support is provided for ‘good quality’ CHP. Certification is achieved using
the CHP Quality Assurance programme (CHPQA). Because a certificate is used, no
specific products appear on the Energy Technology Product List.

Guidance on claiming Enhanced Capital Allowances for CHP is set o

found at http://chpga.decc.gov.uk

Questions on CHP eligibility should be directed to the CHP.
3004 or chpgainfo@chpga.com

and other benefits are in line with, and inceftivise IE

>00dQuality CHP certified under
gualifying expenditure
incurred in the accounting period; Subj any scale back of benefit, as

“Certificate of Energy Efficie obtained from the Secretary of State.
This is separate and distinct

2. The purpose is Vide developers with step-by-step

Il procedure for applying for ECA, including the role of
e in the process

rpret the application of the CHPQA Standard for ECA eligibility under
circumstances, e.g. mixed fuel use.

administration of ECAs is the responsibility of HM Revenue and Customs
C). This guidance has been prepared in consultation with and has been
approved by HMRC.

4. Further information can be obtained from

m The CHPQA web site: http://chpga.decc.gov.uk/guidance-notes/

m The HMRC web site: www.hmrc.gov.uk

Readers seeking further clarification on the procedures described herein should
refer initially to these sites. Subsequent queries on tax issues should be addressed
to the reader’s local tax office.
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Glossary

5. The following terms are used in this guidance, the majority of which are defined
in more detail in the CHPQA Standard, Issue 5, November 2013.

Annual Operation is a period commencing on 1st January and finishing on 31st
December of the same year.

Initial Operation is the period during which reduced Threshold Criteria apply and
will include at least one full calendar year Operation.

Energy services provider (also known as ESCOs) may own an asset that is
supplied for use by a client in return for a financial reward but this will only be one
part of a much wider service. Energy service providers provide energy efficiency

services:
m develop, design and finance energy efficient proj
m install and maintain energy-efficient equipment
m measure, monitor and verify the project’s ener
m assume the risk of guaranteed energ

It is the provision of this wide range of ene ANG entiservices compared to
the contract of hire by an equipment les e energy service provider

Qualifying Power Capacity is thegt€ ere wer generation capacity (MWe)

Qualifying Expenditure is the & curred on Plant and Machinery. Such

ood Quality CHP as defined in the CHPQA
an be found on the CHPQA web site:

CHPQA Certificate for a CHP Scheme in design (either a new Scheme or a
sed modification to an existing Scheme):

records parameters, valid until the end of the year of issue, relating to the
projected energy efficiency and the environmental performance of the
Scheme

m  must be renewed by annual submission of CHPQA Form F3 from each
January, to confirm or update the proposed design.

» See CHPQA GNS.

m A CHPQA Certificate is required to obtain a Combined Heat and Power
Certificate of Energy Efficiency. However, possession of a CHPQA
Certificate does not compel applicants to obtain a Combined Heat and
Power Certificate of Energy Efficiency.
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Combined Heat and Power Certificate of Energy Efficiency

8. The Combined Heat and Power Certificate of Energy Efficiency for each
Scheme:

m is valid from the date of issue, unless varied or revoked provided the
operator maintains a valid CHPQA Certificate.

m states the CHPQA Scheme Reference Number, the Total Power Capacity
and the Qualifying Power Capacity all as recorded in the CHPQA
Certificate at the time of issue.

m states the percentage of total Qualifying Expenditure eligible as ECA
m  may be revoked if

- the CHP Scheme design changes during its development
- the Scheme development ceases
- the Scheme is not built in accordance with the design
CHPQA
9. To obtain a Combined Heat and Power Certificate of E
Eligibility), which is issued on behalf of the Secretary of

10. Any change in design, whether or not it causg
Capacity or Power Efficiency, must be notif,
resubmitting a revised Form F3. This
Certificate of Energy Efficiency and, ji

PQA Administrator by
yecation of any existing
ed, the issue of a new

11.In considering the UK notifica proposed ECA scheme, the European
iSSi HP, the award of ECAs does not

“the main inte s will be”to provide heat and power for clearly identified
users on’e parties, and not to generate power for sale to or via

d in a further reference;

P wil available for all companies except for companies whose core
ctricity production, insofar as they use the CHP system to produce
old to unknown end users.”

statements above are clearly intended to avoid unfair competition in the
ricity Generating Industry between Member States. They should not affect
ast majority of CHP Scheme operators in UK however and provided that
applicants can demonstrate their intention to supply heat and power to known
end users they should fall outside the exclusion.

13. Such intention is recorded in the CHPQA Form F3, which asks for details about
intended power exports.

Threshold Criteria for ECA Eligibility

14.The Threshold Criteria for ECA eligibility are based on the CHPQA Threshold
Criteria for Good Quality CHP for Proposed New Power Generation Capacity as
set out in the CHPQA standard, Issue 5. However, the Threshold Power
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Efficiency Criterion is relaxed for Schemes that burn a proportion of biomass or
solid or liquid waste fuels as shown in the Table 14.1 below.

» See CHPQA GN 14 for more information on biomass or solid or liquid
waste fuels

Table 14.1 Threshold Power Efficiency Criterion for CHP

Power Efficiency
Threshold

Q1 Threshold

All new or upgraded Schemes > 105 under MaxHeat > 20% under long term
Except for the special cases Conditions :

below

New or upgraded Schemes that 105 under MaxHeat
use only biomass or solid or liquid Eonditions
waste fuels

New or upgraded Schemes that 105 under MaxHeat
use part biomass or solid or liquid ~

waste fuels (See note below) Conditions

Note: Fw = fraction of total energy inputs as bio
waste fuels

Calculation of ECA Value

15.ECAs are claimed in the sa
Corporation Tax Return for co [ the Income Tax Return for individuals

and partnerships. The respog

inery within the Scheme and qualifying expenditure on
eed a maximum calculated as follows:

add any additional Eligible Costs listed on the web site such as transportation
nd installation charges

ultiply the total value of Qualifying Expenditure and Eligible Costs, as
identified in points 1 and 2, by the portion of the capacity of the proposed
CHP scheme that qualifies as Good Quality CHP (for further details see
CHPQA Guidance Notes 27).

4. select individual items from the list of Qualifying Expenditure and Eligible
Costs, the value of which add up to, but do not exceed, the value calculated
in point 3

The value of the items selected in point 4 is the value of ECA to be claimed. The
remaining expenditure will qualify for capital allowances at the relevant rate.

The equipment that qualifies as Plant and Machinery, and will be eligible for ECA if
installed as part of a CHP Scheme Certified by CHPQA as Good Quality is given on
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the CHPQA website [http://chpga.decc.gov.uk/guidance-notes/]. The classes of
equipment that can qualify for CHP ECAs include the additional equipment required
for the operation of CHP facilities using Solid Recovered Fuel (SRF). These
changes took effect for tax purposes from 11 August 2008.

Claimants should note that in respect of ECAs for CHP facilities using SRF they will
need to demonstrate that:

m the SRF throughput tonnage is equal to or greater than 50 % of the rated
capacity of the plant in any one Tax Year or any part of a Tax Year on a
pro-rata basis; and

m they have met the above criterion for at least five consecutive years from
the date of Plant Acceptance (as defined in the relevant plant construction
contract) to avoid the forfeit of the monetary value of the EC

17.ECAs are claimed on the relevant Tax Return for the year in whij
Expenditure was incurred and can only be whilst in possessi
Combined Heat and Power Certificate of Energy Efficiency.

Annual Review/Variations

18. A Certificate of Energy Efficiency may be withdra:

recovered if, for example, the CHP Scheme is esign certified
under CHPQA. An application may be made te of Energy
Efficiency where appropriate.
APPENDIX A: Combined Heat and Pow, if nergy Efficiency
(example)

ENHANCED CAPITAL ALLOWANCI ERGY-SAVING INVESTMENTS:
CERTIFICATE OF ENERGY EF§ BINED HEAT AND POWER

DD/MMIYYYY
XXXX X
Total Power Capacity (MWe)

n plantiand machinery of a description specified under the heading
t and power” in the Energy Technology Criteria List issued by the
te, which does not exceed [QPC/TPC] % of the total expenditure on
lant and machinery for the Scheme to which this Certificate applies.

y authority of the Secretary of State

Name in block capitals:
Notes

19. This Certificate of Energy Efficiency is issued in accordance with, and for the
purposes of Section 45B of the Capital Allowances Act 2001.

20. This Certificate is valid from the date of issue onwards, unless revoked.

21.This Certificate may be revoked if the Scheme is not built in accordance with the
design certified under CHPQA.
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22.This certificate may be revoked if it has been issued in the basis of incorrect

23.

information supplied for the purposes of an application for a Certificate of Energy
Efficiency.

If a person who has made a tax return becomes aware that, as a result of the
revocation of a Certificate of Energy Efficiency after the return was made, the
return has become incorrect, he or she must give notice to HM Revenue and
Customs specifying how the return needs to be amended. The notice must be
given within 3 months beginning with the day on which the person first became
aware that anything in the tax return had become incorrect because of the
revocation of the Certificate.

&‘b
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Compressed Air Equipment

15 Desiccant Air Dryers with Energy Saving

Controls

Date published 2014
Date first launched 2014

15.1 Scope

Desiccant air dryers are commonly fitted to compressed air systems to
moisture from condensing within pipe work and equipment. They are
utilised where compressed air is needed at higher quality or with a
than can be achieved by a refrigerated air dryer.

The direct energy usage of a desiccant air dryer typic
in compressed air generation by between 10% and
design and how it is controlled. Indirect energy
drop across the dryer and the compressed air
overall energy usage in compressed air g nveen 20% and 50%. The
aim of the ECA Scheme is to en igher efficiency models,
which have low pressure drops actes of the ECA Scheme is to
encourage the purchase of models Whi nergy efficient methods of desiccant

ing on the product
f the pressure
ging can increase the

controls.

Investments in desiccan
Enhanced Capita
Technology Preduct

Product L|‘t p

ic product is named on the Energy
ible for inclusion on the Energy Technology

15.2 Defi

re products that are specifically designed to extract water
compressed air systems by absorbing moisture using a
ial which is then, for example, regenerated by blowing air through

15.3

15.3.1 Eligibility requirements
To be eligible, products must:

m Have a dew point rating of -40°C i.e. Class 2 specifications for moisture
removal in BS 1ISO 8573-1:2010.

m Utilise a regeneration method which is either heatless or
internally/externally electrically heated or utilises a blower or vacuum
system. Desiccant dryers that utilise steam, heat of compression or are
heated in any way other than electrically are not eligible.
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m Incorporate dew point sensing controls that automatically control the
regeneration cycle to optimise the time between regenerations depending
on the dew point of the exit air in a manner that reduces the energy
consumption of the product.

m  Not exceed the limits set out in the performance criteria below for the
composite specific energy consumption (SEC) at 100% load (i.e. rated air
flow), corrected for the pressure drop across the dryer and any
compressed air used by the dryer for regeneration, purging and/or cooling.

m  Conform with the requirements of the EU Pressure Equipment Directive
PED 97/23/EC in respect of their design, manufacture and testing
procedures, or be CE Marked.

15.3.2 Performance requirements

Products must not exceed the values for composite specific ene
(SEC), corrected for the pressure drop across the dryer and,any

Percentage of fullload Maximum allowable Composite SEC
(i.e. rated air flow) (kW/m?3/min)

med by air dryer, inclusive of any

S, vacuum pumps or other associated

ure cross air dryer, bar
Flo of air, mé/min
tal compressed air loss of air dryer for regeneration, purging, cooling

ny other purpose, m3min

15.4 rement and Calculations

15.4.1 Measurement Standards and Test Requirements

All products must be tested in accordance with the procedures and test conditions
laid down in BS ISO 7183:2007, which specifies how to measure the electrical power
consumed by the product at full load, the pressure drop across the dryer,
compressed air loss and the flow rate of airthrough the product. The test results
should be presented in the format laid down in Annex B of BS ISO 7183-2:2007.

Products must also meet the Class 2 specifications for moisture removal in BS
ISO 8573-1:2010, “Table 2 Compressed air purity classes for humidity and liquid
water”
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15.4.2 Rounding

15.5

15.6

15.7

For the avoidance of doubt composite SEC data must be presented to 2 decimal
places. As an example, a product with a composite SEC of 1.08 at 100% of full load
would be deemed to be a fail.

Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:

m In-house testing — Self-certified

m In-house testing — Self-tested and verified or cross-checked
independent body

m  Witnessed testing
m Independent testing

Further information regarding the routes can be found in G te 5 on the

ETL product testing framework!?,

Conformity testing

Products listed on the ETL may be subjec onformity testing
programme in order to ensure listed mo conti t the ETL requirements.

Scope of Claim

Expenditure on the provision of achinery can include not only the actual
costs of buying the equip gct costs such as the transport of the

ontrollers are microprocessor-based controllers that can be used to improve
ol of compressed air systems with two or more compressors. They realise
energy savings by reducing the pressure fluctuations that are normally present in
compressed air systems when simple cascade or sequence controls are used to
maintain system pressure, and by allowing users to schedule compressor
operations that reflect working patterns.

11 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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16.2

16.3

16.3.1

Investments in master controllers can only qualify for Enhanced Capital Allowances
if the specific product is named on the Energy Technology Product List. To be
eligible for inclusion on the Energy Technology Product List, products must meet the
eligibility criteria as set out below.

Definitions

Master controllers are products that are specifically designed to control the
operation of multiple air compressors in a manner that maintains the operating
pressure of the compressed air system within a narrow band, thereby minimising
energy consumption.

Requirements

Eligibility requirements

To be eligible, products shall:
m Be able to automatically control the operatio

1. Atleast two air compressors.
2. Both fixed speed and variable speed

3. Any positive displacement compres able of accepting a
remote load/unload control sig witching circuit or
electromechanical pre ase of variable speed drives
capable of accepting a S [ or a remote pressure set
point adjustment.

[ troller that is pre-programmed to

air system should be switched on and off and be

a reduced pressure.

edule at least two different operating pressures for the compressed

stem (to enable for example operation at lower pressure at off peak

ti .

Define the minimum and maximum limits for the operating pressure (or

pressure band) that the controller must maintain the compressed air

system within.

m Incorporate an anti-tampering mechanism that prevents automatic control
from being disabled, except during commissioning, maintenance or testing.

m The Master controller shall be capable of controlling any air compressor,
regardless of compressor manufacturer.

m Incorporate a pressure transducer that has a measurement accuracy of at
least (i.e. <=) +/- 0.5% of full scale across its rated operating pressure
range and across a rated temperature range of —25 to 80 degrees
Centigrade.
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16.4

16.5

16.6

16.7

16.7.1

m Incorporate automatic control algorithms that monitor rate of change in
system air pressure/flow and prevent compressors from being brought on
load or unloaded in response to small fluctuations in demand.

m Be capable of automatically regulating the operating pressure of the
compressed air system (where all compressors in the system are situated
at a single location), based on the output of a single pressure transducer,
to within +/-0.1 bar of the operating pressure set-point, as air demand
varies in 60 seconds between 10% and 100% of the maximum combined,
continuous, rated output of air compressors being controlled.

m  Conform with the requirements of the EU EMC Directive 2014/30/EC, and
be CE Marked.

Where products provide facilities for operators to override automatic
must be pre-programmed to return to automatic control at the next
for system switch off / on, and to automatically reset the overridegwi

Automatic control may be implemented either directly

device.

Products that cannot directly con r speed range) of a variable speed
compressor, or indirectly contro eration by adjusting their pressure
set points, are not eligible.

Verification

There are i ments, however manufacturers shall provide sales and
technical i e the conformity of their products against the

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and some of the direct costs of installation. Clarity on the eligibility
of direct costs is available from HMRC.

Review
Indicative review date

This technology specification will be reviewed in 2022-23
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16.7.2 lllustrative future direction of the requirements
Future changes in Technology Specification may include:

m Master controllers shall enable a much tighter running of compressors to
match demand. Software upgrades could be upgraded to detect if there is
excess demand due to a leak in the system.

m Master controllers shall monitor and report the energy savings achieved by
the end user as a result from its installation. Through this monitoring, the
device would be capable of making recommendations to the user for better
system performance.

17 Refrigerated Air Dryers with Energy Sa

Controls

Date published 2014
Date first launched 2003

17.1 Scope
Refrigerated air dryers are commonly fitted to cg ems to prevent
moisture from condensing within pipe work andiequigmeni, They work by cooling
the air to a desired dew point temperature ‘ sture to condense out of
the air. This resulting condensate, [ f compressed air system.
A refrigerated air dryer typically inCrea energy used in compressed air

the type of product selected and
how it is controlled. The pressu refrigerated air dryer is also a key
factor in the amount of additiona sumed as a result of the use of
refrigerated air drygrs. T| i Scheme is to encourage the purchase of
higher efficiency OW pressure drops across them.

generation by between 2% and

Investments i ' i with energy savings controls can only qualify
for Enhaneed nces if the specific product is named on the Energy

17.2

ustrial compressed air systems by means of cooling with a
tion cycle.

17.3 Requirements

17.3.1 Eligibility requirements
To be eligible, products must:

m Incorporate energy saving controls that automatically reduce the cooling
output of the refrigerated air dryer as the average flow rate and
temperature of the inlet air decreases in a manner that reduces the energy
consumption of the product.
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m Automatically control their output between 20% and 100% in response to
changes in the flow rate and/or temperature of the inlet air and/or outlet air.

m Not exceed the limits set out in the performance criteria below for pressure
drop corrected composite specific energy consumption (SEC) at 50%, 75%
and 100% load (i.e. rated air flow).

m Conform with the requirements of the EU Pressure Equipment Directive
PED 97/23/EC in respect of their design, manufacture and testing
procedures, or be CE Marked.

17.3.2 Performance requirements

Products must not exceed the values for pressure drop corrected com
energy consumption (SEC) set out in the Table 17.1 below at the s ied
percentage of full load.

pecific

Table 17.1 Maximum Allowable Composite SEC in kW/m3/min

Percentage of fullload | Maximum allowable Composite SEC
(i.e. rated air flow) (kKW/m3/min)

50%
75%
100%

The pressure drop-corrected composit C sho
4Ap X Q)

Iculated as follows:

SEC

by air dryer, kW
Ap = ir dryer, bar

17.4 alculations

17.4.1 nt Standards and Test Requirements

t be tested in accordance with the procedures and test conditions
ISO 7183:2007, which specifies how to measure the electrical
onsumed by the product at full load, the pressure drop across the dryer and
ate of air through the product. The test results should be presented in the
format laid down in Annex B of BS I1ISO 7183-2:2007.

Products must also meet the Class 4 specifications for moisture removal in BS ISO
8573-1:2010, “Table 2 Compressed air purity classes for humidity and liquid water”

In addition, manufacturers should use the above procedures to evaluate the
pressure drop corrected compaosite SEC of their products at two part load conditions
(50% and 75%).

Please note that performance data obtained in accordance with the procedures in
ISO 7183: 1986 will be accepted as an alternative to testing in accordance with ISO
7183:2007 until further notice.
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17.4.2 Rounding

17.5

17.6

17.7

For the avoidance of doubt composite SEC data must be presented to 2 decimal
places. As an example, a product with a composite SEC of 0.49 at 75% of full load)
would be deemed to be a fail.

Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:

m In-house testing — Self-certified

m In-house testing — Self-tested and verified or cross-checked
independent body

m  Witnessed testing
m Independent testing

Further information regarding the routes can be found in G te 5 on the

ETL product testing framework*2,

Conformity testing

Products listed on the ETL may be subjec
programme in order to ensure listed mo conti

Scope of Claim

Expenditure on the provision of
costs of buying the equip

\ 4

12 hitps://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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Heat pumps

18

Air to Air Heat Pumps, Split, Multi-split and VRF

Date published 2019

Date previously reviewed 2015

Date first launched 2002

Former name Air Source: Split and Multi-Spilit (including VRF) Heat Pumps
18.1 Scope

18.2

Air to air heat pumps are products that are specifically designed to tra
from the air in one space to the air within another space by means qf
cycle.

‘Split’ type heat pumps have separate heat collection and rejecti
space known as ‘outdoor’ and ‘indoor’ units. The 'outdoor’ ‘i

pipework to form a single functional system.

Variable Refrigerant Flow (VRF) heat pumps are
automatically adjust the flow of refrigerant to e
delivered is matched to its demand. In particul indoor’ units of a VRF
system could be an air curtain.

Definitions

Air to Air Heat Pumps, Split, M
refrigeration system to transfer putside a building to the air inside it.
They can be used4o proyi g in a wide range of buildings, and some
products also are g by reversing the refrigeration flows around
the product (these known as reversible ‘air-cooled’ air conditioning

units).

Split it an umps are available with a wide range of efficiencies.
i ncourage the purchase of higher efficiency products.

hem vers three categories of products:

(non-VRF) heat pumps that consist of one ‘outdoor’ unit and one

on-VRF) heat pumps that consist of one ‘outdoor’ unit connected to

or more ‘indoor’ units using either individual refrigerant circuits (with the

r units individually controlled) or using a common refrigerant circuit with the
indoor units controlled as one.

3. VRF heat pumps that consist of one ‘outdoor’ unit connected to one or more
‘indoor’ units using a common refrigerant circuit with the indoor units individually
controlled.

A heat pump driven air curtain unit for VRF heat pumps may replace one or more
‘indoor’ heat pump units within an ECA eligible VRF heat pump.

Systems with cascade refrigerant/other-medium (e.g. water) heat distribution shall
be tested using same methodology as other VRF systems, taking into account all
additional energy used in supplementary medium loops, such as circulation pumps’
consumption.
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18.3 Requirements

18.3.1 Eligibility requirements

Investments in air to air heat pumps, split, multi-split and VRF can only qualify for
Enhanced Capital Allowances if the products meet the eligibility criteria set out
below. The individual products purchased do not need to be named on the Energy
Technology Product List.

To be eligible, products shall:

m Consist of an ‘outdoor’ unit and one or more ‘indoor’ units that are:

- Factory—built sub-assemblies.

- Supplied as a matched set of units.

- Designed to be connected together during installation.
m Incorporate an electrically driven refrigeration system.
m Be designed for, and include fittings for, permanent ins
m Be CE marked.

To be eligible, heat pump driven air curtain ‘indoor’ units for
products shall also:

m Be specifically designed to be fitted ab imilar opening.
m Be designed to use electrical air hea (W, itted) only during
defrosting or heat pump failure.

18.3.2 Performance requirements
Eligible products must meet the ria set out in Table 18.1 for:

[ Seasonal Space Heat ificiency as defined by Ecodesign

gy Efficiency as defined by Ecodesign
U) 2016/2281.

Products *ith capacity less than, or equal to, (<) 12kW shall meet
[ tin Table 18.1 for:

Rated Cooling Capacity ‘

Heating Cooling Heating Cooling

Product Category mode (ns,h) | mode (nsc) mode mode

(SCOP) (SEER)

Single split (non-VRF) heat 2165% >250% 24.20 >6.40
pumps

2. Multi-split (non-VRF) heat 2160% 2240% 24.10 26.30
pumps

3. VRF heat pumps 2170% 2260% 24.30 26.50

“2” means “greater than or equal to”
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In addition, eligible heat pump driven air curtain ‘indoor’ units for multi-split heat
pump products shall have an outlet air velocity uniformity (uacu), as defined in
Section 5.4.4 of BS ISO 27327-1: 2009, greater than or equal to 70% over the range
of doorway/opening heights that they are designed to be fitted above.

18.4 Measurement and Calculations

18.4.1 Energy efficiency metrics

Seasonal Space Heating Energy Efficiency (ns») — ratio between the space heating
demand for reference heating season, supplied by a space heater and the annual

primary energy consumption required to meet this demand, as defined [
Commission Regulation (EU) 2016/2281.

consumption required to meet that demand, as defined by
Regulation (EU) 2016/2281.

Seasonal Coefficient Of Performance (SCOP) — over
a heat pump using electricity, representative of thg , calculated as

nsumption for

Seasonal Energy Efficiency Ratio (SEE
effective power input of the unit €@mmi

tal cooling capacity to the
EU) No 206/2012.

Factor, equal to 2.5, as defined by
Ecodesign Commission Regulal 2026/2281, Annex |.

Reference heati
describing per bin
these temper

of outdoor temperatures and the number of hours
for which the unit is declared fit for purpose.

1) IS a correction that accounts for a negative contribution to
spac ating energy efficiency of heaters due to adjusted
f temperature controls, equal to 3 % (BS EN 14825:2016).

anges regarding the value of CC in relevant regulations or test
ing procedures, performance indicators will be calculated using following
s:

(1) nsp= SCOP/CC -F1
(2) nsc= SEER/CC -F1

18.4.2 Test Requirements

No additional testing requirements beyond the measurement standard below.

18.4.3 Measurement standards

Testing for non-VRF products with a cooling capacity greater than 12kw and all
VREF products shall be carried out in accordance with the procedures in Ecodesign
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18.4.3.1

Commission Regulation (EU) 2016/2281. The standard rating conditions are set out
in the Table 18.2 below.

Table 18.2 Test conditions for air to air split, multi-split and VRF heat pumps >12kW

Product Category Heating mode (ns) Cooling mode (ns.c)

1. Single split (non VRF) Commission Regulation ~ Commission Regulation (EU)
heat pumps (EU) No 2281/2016 Annex No 2281/2016 Annex llI, tables
1, tables 16, 21, 26, 16, 27, average rating
average rating conditions conditions,

2. Multi-split (non VRF) heat Commission Regulation ~ Commission Regulation (EU)
pumps (EU) No 2281/2016 Annex No 2281/2016 Annex llI, tables
I, tables 16, 21, 26, 16, 27, average rati
average rating conditions conditions

3 VRF heat pumps Commission Regulation =~ Commissio
(EU) No 2281/2016 Annex No 2281/
Ill, tables 16, 21, 26, 16, 27, av
average rating conditions conditions

Testing products should be carried out in accordance wi esin BS EN
14825: 2016 under the test conditions set out in the

Performance data for units with cooling capacit should be
obtained in accordance with requirements of [
2281/2016 Annex llI.

Performance data for non-VRF pfe
12kwW should be determined follo the irements of Commission Regulation
(EU) No 206/2012 Annex Il

Table 18.3 Test conditions for a pumps split, multi-split and VRF <12kwW

i ating mode Cooling mode
| (SCOP) (SEER)

1. Single, eat Commission Commission
pu Regulation (EU) No  Regulation (EU) No
206/2012 Annex Il, 206/2012 Annex Il,
table 1, average table 1

rating conditions

t performance data obtained in accordance with the corresponding
standard rating conditions laid down in BS EN 14825: 2013 will be

Calculated results

Where results are determined by calculation then this should be on the basis of
design and/or extrapolation from other combinations of indoor and outdoor units. In
this case, details of such calculations and/or extrapolations, and of tests to verify the
accuracy of the calculations undertaken (including details of the mathematical model
for calculating performance of such combinations, and of measurements taken to
verify this model) shall be made available. Tests undertaken to verify the accuracy
of the calculations must be carried out in accordance with the test procedures
described above.
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18.4.4 Rounding

For the avoidance of doubt test data should be presented to 0 decimal places for
percentage points in nsh and nsc values and to 2 decimal places for SEER and SCOP
indicators. As an example, a 20kW air source, single split (non-VRF) heat pump
product with a heating mode ns» 0f 164.4% would be deemed to be a fail.

18.5 Verification for ETL Listing

This sub-technology is “unlisted” therefore individual products do not need to be
listed on the Energy Technology Product List.

18.6 Conformity testing

Products listed on the ETL may be subject to the scheme’s confo
programme in order to ensure listed models continue to meet th

18.7 Scope of Claim

Expenditure on the provision of plant and machinery cal
costs of buying the equipment, but other direct
equipment to site, and the direct costs of installation, ity on the eligibility of direct
costs is available from HMRC.

18.8 Review

18.8.1 Indicative review date

The next technical.revie 022-23.

18.8.2 lllustrative ' the requirements

ance thresholds for nsp, Neh and/or SCOP, SEER.

n of refrigerant’'s GWP requirements

mestic Hot Water Heat Pumps

2019
reviewed 2016
Date first ed 2013

Former name Heat Pumps for Domestic Hot Water Heating

CO2 Heat pumps for domestic hot water heating

19.1 Scope

Air to Domestic Hot Water Heat Pumps are products that are specifically designed
to transfer heat from the outdoor environment into a domestic hot water tank by
means of a refrigeration cycle.
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19.2 Definitions

Air to Domestic Hot Water Heat Pumps use an electrically operated refrigeration
system to transfer heat from the ambient source into a domestic hot water system.
They can be used to provide sanitary hot water in a wide range of buildings,
including commercial and leisure.

Air to Domestic Hot Water heat pumps are available in a range of efficiencies. The
ECA Scheme aims to encourage purchase of higher efficiency products. Air to
Domestic Hot Water Heat pumps can realise substantial reductions in carbon
emissions when used instead of fossil fuel based, or resistive electric, water heating.

The ECA Scheme covers various types of products, including:

1. Air Source CO; heat pumps for domestic hot water heating
2. Air Source non-CO- heat pumps for domestic hot water he

19.3 Requirements

19.3.1 Eligibility requirements

Investments in Air to Domestic Hot Water Heat P,
Enhanced Capital Allowances if the specific prg ig ed on'the Energy
Technology Product List. To be eligible for inclusi ergy Technology

To be eligible, products shall:

m Consist either of a single it or of an ‘outdoor’ unit and one or

ether during installation.

driven refrigeration system that uses refrigerant
ng Potential (GWP) of below 1,800.

include fittings for, permanent installation.

to provide domestic hot water heating

19.3.2 ance requirements
products shall meet the performance criteria set out in Table 19.1 below for:
m Water Heating Energy Efficiency (nwn) at the declared load profile.

Table 19.1 Performance thresholds for air to domestic hot water heat pumps (all
product categories)

Declared load profile ‘ L ‘ XL ‘ XXL 3XL 4XL

Water Heating Energy Efficiency 2110% 2115%  2120%  2125%  2130%
(M)

"2" means "greater than" or equal to”
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Where:

m  Water Heating Energy Efficiency’ (nwn) is the ratio between the useful
energy in the water provided and the energy required for its generation,
expressed as a percentage.

m Load profile is a given sequence of water draw-offs, as specified in in
Annex lll, Table 1 of Commission Regulation (EU) No 814/2013
“Ecodesign requirements for water heaters and hot water storage tanks”.

19.4 Measurement and Calculations

19.4.1 Energy efficiency metrics

Water Heating Energy Efficiency (nwn) — means the ratio between t
provided by a water heater and the energy required for its generatio
%.

Reference Energy (Qrer) means the sum of the useful ener
offs, expressed in kWh, in a particular load profile.

Smart Control Factor (SCF) means the water heating e
smart control under the conditions.

iency gain due to

19.4.2 Test Requirements

No additional testing requirement ent standard below.

19.4.3 Measurement standards

rmined in accordance with the

The product’s performance data
i ‘Heat pumps with electrically driven

procedures detailed in 6

avoidance of doubt test data should be presented to zero decimal places. As
an le, an Air to Domestic Hot Water Heat Pump product with a declared load
profile of XL and a water heating energy efficiency of 114.4% would be deemed to
be a fail.

19.5 Verification for ETL Listing

There are five main ways that applicants can demonstrate their product’s
performance:

m In-house testing — Self-certified

m In-house testing — Self-tested and verified or cross-checked by an
independent body
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m  Witnessed testing
m Independent testing
m Representative testing (see clause 19.5.1)

Further information regarding the first four routes can be found in Guidance Note 5
on the ETL product testing framework*3,

19.5.1 Representative Testing

Where applications are being made for a range of products that are variants of the
same basic design, test data may be submitted for a representative model, provided
that all variants, i.e. models, share the following characteristic features:

m Use the same refrigerant
m Have the same compressor type (i.e. manufacturer, line

should imply:
o same method of compression (e.g. reciprocating or scr
o same type of enclosure (e.g. hermetic or semi-h ic)
m Use the same defrosting method (e.g. hot gas defr
m Fit within the same product category (i.e. are ure air to
water heat pumps, or are all non-low-teg ater heat pumps

The representative models may be selected b
groups of models with similar design char
model shall be predicted using a yalidat odel. At least one model
in each group shall be tested for Validati eport documenting
performed model calculations, sho ificant calculation steps, shall be
submitted with the application.

It should be noted that;

he performance criteria when independently tested,
ased on the same representative model will be removed

testing

s listed on the ETL may be subject to the scheme’s conformity testing
e in order to ensure listed models continue to meet the ETL requirements.

19.7 Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and the direct costs of installation. Clarity on the eligibility of direct
costs is available from HMRC.

13 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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19.8 Review

19.8.1 Indicative review date
The next technical review is scheduled for 2022-23.

19.8.2 lllustrative future direction of the requirements
Future changes to the Specification may include:

m Increasing performance thresholds for Water Heating Energy Efficiency

(M),
m Decreasing the maximum allowed GWP for refrigerant used,

m Adding a sub-category for exhaust air heat pumps.
20 Air Source: Gas Engine Driven Split Iti-
Split (including VRF) Heat Pumps

Date published 2018
Date first launched 2004

20.1 Scope

Air-source gas engine driven (GE
internal combustion engine driven
outside a building to the air insidegit

re able to provide cooling by
reversing the refrigeration flows oduct. (These products are known as

reversible gas engine dri ir-

Air source gas en multi-split heat pumps are available with a
wide range of gffici Scheme aims to encourage the purchase of

higher eff§en
ategories of products:

‘indoor’ units.
ED multi-split (non-VRF) heat pumps that consist of one ‘outdoor’
it connected to two or more ‘indoor’ units using either individual refrigerant
its (with the indoor units individually controlled) or using a common

4. Air source: GED split or multi-split variable refrigerant flow (VRF) heat pumps
that consist of one ‘outdoor’ unit connected to one or more ‘indoor’ units using a
common refrigerant circuit with the indoor units individually controlled.

Investments in air source gas engine driven split and multi-split (including variable
refrigerant flow) heat pumps can only qualify for Enhanced Capital Allowances if the
specific product is listed on the Energy Technology Product List. To be eligible for
inclusion on the Energy Technology Product List, products shall meet the eligibility
criteria as set out below.
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20.2 Definitions

Air-source, gas engine driven (GED), heat pumps covers products that are
specifically designed to transfer heat from the air in one space to the air in another
space by means of a refrigeration cycle that is driven by a gas-fired internal
combustion engine.

‘Split’ type heat pumps have separate heat collection and rejection units for each
space known as ‘indoor’ and ‘outdoor’ units. The ’indoor’ and ‘outdoor’ units are
specifically designed to be connected together during installation by refrigerant
pipework to form a single functional unit.

Variable refrigerant flow (VRF) heat pumps are specifically designed to
automatically adjust the flow of refrigerant to each indoor unit so that t t
delivered is matched to the demand.

20.3 Requirements

20.3.1 Eligibility requirements
To be eligible, products shall:
m Consist of an ‘outdoor’ unit and one offmor oor’ units that are:

a) Factory—built sub-assemblies.

c) Designed to be connected uring installation.

m Incorporate a refrigers
combustion engine.

df

driven by a gas-fired internal

m Bedesi gs for, permanent installation.

20.3.2

the performance criteria set out in Table 20.1 below for:

imary Energy Ratio in heating mode (SPERh) across the
range of connected capacities and including 100% (full) load in heating

Seasonal Primary Energy Ratio in cooling mode (SPERc) across the range
of connected capacities and including 100% (full) load in cooling mode,
where the product is designed to provide cooling.

Table 20.1 Performance requirements for air source: (GED) split and multi-split heat
pumps

Product Category Heating mode Cooling mode

(SPERn) (SPER.)
1. Air source: GED single split (non VRF) heat >=1.30 >=1.72
pumps.
2. Air source: GED dual split (non VRF) heat >=1.30 >=1.72
pumps.
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Product Category Heating mode Cooling mode

(SPER:) (SPER.)
3. Air source: GED multi-split (non VRF) heat >=1.30 >=1.72
pumps.
4. Air source: GED split and multi-splitvariable >=1.30 >=1.72

refrigerant flow (VRF) heat pumps.

The performance requirements in Table 20.1 shall include all relevant energy inputs
to the indoor unit(s) for the matched indoor and outdoor model assembly.

20.4 Measurement and Calculations

20.4.1 Measurement standards

All products shall be tested in accordance with the procedur
following standards:

m BS EN 16905-3:2017, “Gas-fired endg engi en heat pumps —
Part 3: Test conditions”;

m BS EN 16905-4:2017, “Gas-fire doth ne driven heat pumps —
Part 4: Test methods”;

m BS EN 16905-5:2017, “Gassfired othermic engine driven heat pumps —
Part 5: Calculation of s erf nces in heating and cooling

mode”.

n in the

20.4.2 Test Require

oduct Category Heating mode (SPER:) Cooling mode (SPER.)

BS EN 16905-3:2017 BS EN 16905-3:2017

Table 3 Table 4

ource: GED dual split BS EN 16905-3:2017 BS EN 16905-3:2017
VRF) heat pumps. Table 3 Table 4

3. Air source: GED multi-split BS EN 16905-3:2017 BS EN 16905-3:2017
(non-VRF) heat pumps. Table 3 Table 4

4. Air source: GED splitand BS EN 16905-3:2017 BS EN 16905-3:2017
multi-split variable refrigerant Table 3 Table 4

flow (VRF) heat pumps.

Notes
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Product Category Heating mode (SPER) Cooling mode (SPER()

The heating standard test requires an entering air temperature on the indoor side of 20°C
(Dry-bulb), and an entering air temperature on the outdoor side of 7°C (Dry-bulb) and 6°C

(Wet-bulb).

The cooling standard test requires an entering air temperature on the indoor side of 27°C
(Dry-bulb) and 19°C (Wet-bulb), and an entering air temperature on the outdoor side of
35°C (Dry-bulb).

20.4.3 Rounding

For the avoidance of doubt test data should be presented to 2 decimal .As an
example, an air source gas engine driven single split (non-VRF) heatfpump
with a heating mode SPER of 1.29 would be deemed to be a falil.

20.5 Verification for ETL Listing

There are five main ways that applicants can demonstgate th s
performance:

m In-house testing — Self-certified

m In-house testing — Self-tested and vefified hecked by an
independent body

m  Witnessed testing

m Independent testing

m Representative Testin e 20.5.1)

20.5.1

ade for a range of two or more products that are
esign, test data may be submitted for a representative

the same gas engine constructional design.
same refrigerant as the representative model.

Have the same compressor type (i.e. manufacturer, method of
compression (e.g. reciprocating or scroll) and type of enclosure (e.g.
hermetic or semi-hermetic) as the representative model.

m Use the same defrosting method (e.g. hot gas defrost).

m Fit within the same product category (i.e. are all low temperature air to
water heat pumps, or are all air to water heat pumps (except low
temperature heat pumps).

m Use multiple indoor units with the same outdoor unit.

14 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework

Page 80 of 241


https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework

Energy Technology Criteria List 2019

20.6

20.7

21.2

The representative models shall be selected by dividing the range of products into
groups of models with similar design characteristics, and testing a model in each

group.

As a minimum, at least one complete matched outdoor and indoor unit(s) model
assembly shall be tested (as per the required test procedures listed above) in each
range of products. Where other variants of indoor unit(s) are applied, the
performance of each representative model assembly in the group may be calculated
using a validated mathematical model.

It should be noted that:

m If a manufacturer voluntarily removes the representative model from the
Energy Technology Product List (ETPL) then other products li
that representative model may or may not be permitted to r
ETPL.

m If any product submitted under these representative m
found not to meet the performance criteria when i
then all products based on the same representati
from the ETPL.

Conformity testing

Products listed on the ETL may be subject ‘
programme in order to ensure listed mo conti eet the ETL requirements.

Scope of Claim

Expenditure on the provision of achinery can include not only the actual
costs of buying the equipmen other difect costs such as the transport of the
equipment to sitegand t S stallation. Clarity on the eligibility of direct
costs is available

16
2009
Air Source: Air to Water Heat Pumps

from ambient air outside a building to a water-based heating system, by means of a
refrigeration cycle.

This specification covers reversible and irreversible models below 45kW and
irreversible heat pumps above 45kW. Reversible products above 45kW may be
considered within the Packaged Chillers sub-technology.

Definitions

An air to water heat pump uses an electrically driven refrigeration system to transfer
heat from outside air into a water-based heating system. It is primarily used to
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provide space heating in a wide range of buildings. Additional functionality which
may be available includes:

m Provision of heat to domestic hot water
m Space cooling using a water loop by reversing the product’s refrigeration

cycle.

Air to water heat pumps are available with a wide range of efficiencies and the ECA
Scheme aims to encourage the purchase of higher efficiency products.

The ECA Scheme distinguishes between three categories of Air to Water Heat
Pumps:

1. Low-temperature heat pumps - specifically designed for low-temperature

water with an outlet temperature of 52°C or great et) bulb
temperature of — 7°C (— 8°C) in the reference con
climate, with rated output not greater than 4

3. Large irreversible heat pumps with rate an 45kw.

21.3 Requirements

21.3.1 Eligibility requirements

Investments in air to water heat onlgualify for Enhanced Capital
Allowances if the specific produ on the Energy Technology Product List.
To be eligible for inclusio : echnology Product List, products shall

meet the eligibilityesiter,
To be eligible,

ulation (EU) No 813/2013, or
ing heat to deliver domestic hot water, i.e. “combination heater” as
defified by Commission Regulation (EU) No 813/2013.

ion, single split products shall consist of an ‘outdoor’ unit and an ‘indoor’ unit
that

m Factory-built sub-assemblies.
m Supplied as a matched set of units.
m Designed to be connected together during installation.

21.3.2 Performance requirements
Eligible products shall meet the performance criteria set out in Table 21.1 below for:

m Seasonal Space Heating Energy Efficiency (ns,n), as defined by
Commission Regulation (EU) No 813/2013.
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m Seasonal Energy Efficiency Ratio (SEER) for average climate conditions,
where the product is designed to provide cooling.

Table 21.1 Performance thresholds for air to water heat pumps

Product Category Heating mode | Cooling mode
(nsn) (SEER)
1. Low temperature heat pumps 2155% 24.50
2. Medium and high temperature heat pumps 2130% 24.50
3. Large irreversible heat pumps 2125% n/a

"2" means "greater than or equal to"

21.4 Measurement and Calculations

21.4.1 Energy efficiency metrics

Seasonal Space Heating Energy Efficiency (nsn) — rat ace heating
and the annual

14825:2016).

the reference annual heating de
heating (BS EN 14825:2016).

Seasonal Energy Efficiency Ra
effective power input of the unit

Primary energy c usage is obtained using Conversion

tion of outdoor temperatures and the number of hours
r heating for which the unit is declared fit for purpose

in two reference zones: A and W, but for the ETL purposes
is to be used.

r (F1) is a correction that accounts for a negative contribution to the
al space heating energy efficiency of heaters due to adjusted contributions of
ure controls, equal to 3% (BS EN 14825:2016).

Equation for calculating nsn corresponding to section 7.1 of BS EN 14825:2016:
(1) nsp= SCOP/CC -F1

21.4.2 Test Requirements
No additional testing requirements beyond the measurement standard below.
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21.4.3

21.4.4

21.5

Measurement standards

Performance data shall be determined and the nsh calculated, following the
requirements of Commission Regulation (EU) No 813/2013.

The product’s capacity and SEER (where the product is designed to provide
cooling), must be determined at the conditions shown in Table 21.2 and in
accordance with the procedures detailed in BS EN 14825:2016 “Air conditioners,
liquid chilling packages and heat pumps, with electrically driven compressors, for
space heating and cooling - Testing and rating at part load conditions and
calculation of seasonal performance.”

Table 21.2 Part load conditions for air to water heat pumps

Product category Heating mode Cooling mode
Al

1. Low temperature heat Commission Regulation BS EN 148
pumps (EU) No 813/2013, Annex lll, Table i
Tables 4 and 5 and Table 3 A, cooli

for outdoor air and low-
temperature heat pumps

2. Medium and high Commission Regulation

temperature heat (EU) No 813/2013, Anag
pumps Tables 4 and 5 and

3. Large irreversible heat N/A

pumps

xtrapolation. In this case, details of such calculations and/or
nd of tests to verify the accuracy of the calculations undertaken

Rounding

For the avoidance of doubt test data should be presented to three significant figures.
As an example, a low temperature heat pump with a cooling mode SEER of 4.444 or
a heating mode nsnof 154.4% would be deemed to be a fail.

Verification for ETL Listing

There are five main ways that applicants can demonstrate their product’s
performance:
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m In-house testing — Self-certified

m In-house testing — Self-tested and verified or cross-checked by an
independent body

m  Witnessed testing
m Independent testing
m Representative testing (see clause 21.5.1)

Further information regarding the first four routes can be found within Guidance
Note 5 on the ETL product testing framework®®,

21.5.1 Representative Testing
Where applications are being made for a range of products that ar

m Use the same refrigerant

m Have the same compressor type (i.e. manuf dels), which
should imply:

iding the range of products into
groups of models with similar desi gristics. The performance of each
model shall be predicted usi
in each group sh

performed model ¢

purposes. A report documenting
mg all significant calculation steps, shall be

oluntarily removes the representative model from the
hnology Product List (ETPL) then other products linked with
representative model may or may not be permitted to remain on the

roduct submitted under these representative model rules is later
found not to meet the performance criteria when independently tested,
then all products based on the same representative model will be removed
from the ETPL.

21.6 Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

15 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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21.7 Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and some of the direct costs of installation. Clarity on the eligibility
of direct costs is available from HMRC.

21.8 Review

21.8.1 Indicative review date
The next technical review is scheduled for 2022-23.

21.8.2 lllustrative future direction of the requirements

Future changes to the Specification may include:

m Increasing performance thresholds for ns,» and/or
m Introduction of refrigerant's GWP requireme

O

building fabric and stored good S, and to dry industrial products. They
i hefevaporator of the refrigeration system. This

22 Heat Pump Dehumidifiers

Date published 2016
Date first launched 2008

22.1 Scope

aims to encourage the purchase of the higher

ver both sensible and latent heat released during

use it to heat the air as it leaves the product or for other useful
er heating.

eat pump dehumidifiers can only qualify for Enhanced Capital

e specific product is named on the Energy Technology Product List.
ligible for inclusion on the Energy Technology Product List, products must
eligibility criteria as set out below.

22.2 Definitions

Heat pump dehumidifiers are products that are specifically designed to remove
water vapour from moist air using an electrically driven refrigeration cycle.

22.3 Requirements

22.3.1 Eligibility requirements

To be eligible, products must:
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m Either be a single packaged unit or consist of two or more factory built
sub-assemblies that are designed to be connected together during
installation.

m Incorporate an electrically driven refrigeration system that is designed to
remove water vapour from the surrounding atmosphere, as the air is
recirculated through the product.

m Recover both sensible and latent heat released during dehumidification,
and use it to heat the air as it leaves the product and/or for other useful
purposes (such as water heating).

m Incorporate a control system that monitors the relative humidity of the
surrounding atmosphere, and automatically switches off dehumidi
or modulates the rate of dehumidification, when the relative
below a pre-set value.

m Be designed for, and include fittings for, permanent in
building.

m Have a dehumidification capacity that is greater th
litres per hour.

I to (>=) 0.625

m Not be designed to be connected to co
m Be CE marked.

22.3.2 Performance requirementg

Products must have a dehumidificati y ratio (DER) equal to or greater
> hich depend on the

Dehumidification capacity(C) Dehumidification efficiencyratio (DER)
(Litres/hour) (Litres/kWh)

g the product’s dehumidification capacity and dehumidification efficiency ratio
are defined in sections 3.5 and 3.6 (respectively) of BS EN 810:1997 “Dehumidifiers
with electrically driven compressors. Rating tests, marking, operational requirements
and technical data sheet”.

22.4 Measurement and Calculations
22.4.1 Measurement standards
All products must be tested in accordance with the procedures laid down in BS EN

810:1997.
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22.4.2

22.4.3

22.5

2251

Test Requirements

The dehumidification capacity must be determined at the appropriate rating test
conditions for the type of product (or intended application) as set out in Tables 2, 3
and 4 of BS EN 810:1997.

The dehumidification efficiency ratio must be determined at an air inlet temperature
of 27 degrees Centigrade (dry bulb) and 21 degrees Centigrade (wet bulb) and,
where applicable, include the corrections for the power input of fans and water
pumps specified in section 4.1 of BS EN 810:1997.

Test results may be submitted in summary form provided that:

m Sufficient data is included to confirm that the dehumidification capacity
(kw), COP and DER of each product was determined in acc with

The data must be recorded in a detailed test rep i ction 5
of BS EN 810:1997. The test report must include

Rounding

0 2 decimal places. As
umidifier with a

For the avoidance of doubt, test data sho
an example, a DER of 1.39 litres/kWh f

pen testing

sentative testing (see clause 22.5.1)

r information regarding the first four routes can be found in Guidance Note 5
TL product testing framework?.

Representative testing

Where applications are being made for a range of two or more products that are
variants of the same basic design, test data may be submitted for a representative
selection of models, provided that all variants:

m Use the same refrigerant as the representative model.

16 hitps://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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m Have the same compressor type (i.e. manufacturer, method of
compression (e.g. reciprocating or scroll) and type of enclosure (e.g.
hermetic or semi-hermetic)) as the representative model.

m Use the same defrosting method (e.g. hot gas defrost).
m Consist of the same number of units (e.g. are all single packaged units).

The representative models must be selected by dividing the range of products into
groups of models with similar design characteristics, and testing a model in each
group. The performance of each model in the group must be predicted using a
validated mathematical model. As a minimum, at least two models must be tested in
each range of products.

It should be noted that:

m If a manufacturer voluntarily removes the representative

that representative model may or may not be permitted
ETPL.

m If any product submitted under these representativ:
found not to meet the performance criteria i
then all products based on the same re
from the ETPL.

22.6 Conformity testing

Products listed on the ETL may be jec he scheme’s conformity testing
programme in order to ensure li Is inue to meet the ETL requirements.

22.7 Scope of Claim

Expenditure on th
costs of buyin
equipmenito s
of direct costs i

nt and machinery can include not only the actual
ther direct costs such as the transport of the

of the direct costs of installation. Clarity on the eligibility
HMRC.

riven Air Curtains

2019
2015
2012
Heat Pump Driven Air Curtains

23.1 Scope

Heat Pump Driven Air Curtains are products fitted above a doorway or similar
opening that are specifically designed to reduce the infiltration of air from one space
to another, and that is heated and/or cooled by a heat pump that transfers heat by
means of a refrigeration cycle.

23.2 Definitions

Air curtains are used to reduce losses by disrupting the natural convection between
two adjacent spaces that are at differing temperatures, thereby reducing the amount
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of heating or cooling needed to maintain the temperature of a space. They are
typically used in commercial premises for situations where an open door is required
to allow uninterrupted access or where traffic through the doorway is so high that the
door is open for extended periods.

Heat pump driven air curtains use a heat pump to heat or cool the air expelled by
the product. This heat substitutes the need to heat the air with resistive electric
heaters or fuel combustion.

The ECA Scheme aims to encourage the purchase of higher efficiency split type
heat pump driven air curtains, which have separate heat collection and rejection
units for each space known as ‘indoor’ and ‘outdoor’ units. The ‘indoor’ and ‘outdoor’
units are specifically designed to be connected together during installation by
refrigerant pipework to form a single functional unit.

The sub-technology described within this Specification covers:

1. Single-split Heat Pump Driven Air Curtains, that consist door’ heat
pump unit and one air curtain unit.

Heat pump driven air curtain units for multi-split and VRF h that consist of
one air curtain unit that is specifically designed to rep
pump units are covered by the Air to Air Heat Pum Split and VRF sub-

technology.

23.3 Requirements

23.3.1 Eligibility requirements

Investments in heat pump drive
Allowances if the specific produt
To be eligible for iaclusi » echnology Product List, products shall
meet the eligibility (

To be eligible,

s specifically designed to use a heat pump to heat and/or cool the air
rtain expelled by it, and to use electrical air heaters (where fitted)
y during defrosting or heat pump failure.

- Has been rated in terms of air curtain airflow rate, outlet air velocity
uniformity and air curtain velocity projection in accordance with the
procedures in BS ISO 27327-1:2009.

m Be able to automatically modulate in response to changes in air inlet
temperature and/or space temperature(s), the amount of heating and/or
cooling applied to the air curtain between 40% and 100% of its nominal
rated heating/cooling capacity output.

m Be designed for, and include fittings for, permanent installation.
m Be CE marked.

In addition, single split heat pump driven air curtain products shall:
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m Consist of one air curtain unit (or package) and one outdoor heat pump
unit that are:

- Factory—built sub-assemblies.
- Supplied as a matched set of units.
- Designed to be connected together during installation.

m Incorporate an electrically driven refrigeration system.

23.3.2 Performance requirements

Eligible products shall meet the performance criteria set out in Table 23.1 below for:

m Coefficient of Performance (COP), across the range of conn
capacities, including at 100% (full) load, in heating mode,
product is designed to heat the expelled air.

including at 100% (full) load in cooling mode, wh
designed to cool the expelled air.

m Outlet air velocity uniformity (uacu), as defi 5.4.4 of BS ISO
27327-1: 2009, over the range of doorw@y [ ts that they are
designed to be fitted above.

Table 23.1 Performance requirements for

Product Category Ieating mode | Cooling mode Outlet air
(COF) (EER) velocity
uniformity
(uacu)
1.

air curtains

"2" means "greatéithan

metrics

erformance (COP) - ratio of the heating capacity to the effective
e unit (as defined by BS EN 14511:2018).

Efficiency Ratio (EER) - ratio of the total cooling capacity to the effective
ut of the unit (as defined by BS EN 14511:2018).

Outlet air velocity uniformity (uacu) - a percentage calculated from the average air

curtain core velocity and velocity’s standard deviation, as defined by BS EN 27327-
1:2009

23.4.2 Test Requirements

No additional testing requirements beyond the measurement standard below.
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23.4.3 Measurement standards

All products shall be tested in accordance with the procedures in BS EN 14511:2018
using the standard rating conditions as set out in the Table 23.2 below.

Table 23.2 Test conditions for heat pump driven air curtains

Product Category ‘Heating mode (COP) Cooling mode (EER)

1. Single-split heat Air BS EN 14511:2018 BS EN 14511:2018
pump driven air  source Table 3 Standard rating Table 4 Standard rating
curtains conditions, Outdoor conditions: Comfort

air/recycled air. (outdoor air/recycled air)

Please note that performance data obtained in accordance with the ¢
procedures and standard rating conditions laid down in BS EN 145
EN 14511: 2013 will be accepted as an alternative to testing in acc
EN 14511: 2018 until further notice. Outlet air velocity uniformity
accordance with BS EN 27327-1: 2009.

23.4.4 Rounding

For the avoidance of doubt test data for COP angd
decimal places. As an example, a single split héa driven air curtain with a
heating mode COP of 2.994 would be dee :

23.5 Verification for ETL Li

There are five main ways that ap onstrate their product’s
performance:

the first four routes can be found within Guidance Note 5,
ting framework?’.

23.5. sentative Testing

Where@pplications are being made for two or more products that are variants of the
same basic design, test data may be submitted for a single ‘representative model’,
provided that all products:

m Use the same model of outdoor unit.
m Use the same refrigerant as the representative model.

m Provide the same air curtain core velocity range allowing for same
installation height.

17 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework

Page 92 of 241


https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework

Energy Technology Criteria List 2019

The representative model may be selected by dividing the range of products into
groups of models with similar design characteristics. The performance of each
model shall be predicted using a validated mathematical model. At least one model
in each group shall be tested for validation purposes. A report documenting the
performed model calculations, showing all significant calculation steps, shall be
submitted with the application.

It should be noted that:

m If a manufacturer voluntarily removes the representative model from the
Energy Technology Product List (ETPL) then other products linked with
that representative model may or may not be permitted to remain on the
ETPL.

m If any product submitted under these representative model r
found not to meet the performance criteria when independ
then all products based on the same representative mo
from the ETPL.

23.6 Conformity testing

Products listed on the ETL may be subject to the sche
programme in order to ensure listed models conti

23.7 Scope of Claim

Expenditure on the provision of p chine include not only the actual
costs of buying the equipment, but other di costs such as the transport of the
equipment to site, and some of dire 0S installation. Clarity on the eligibility
of direct costs is available from

23.8 Review
23.8.1

The n cheduled for 2022-23.
23.8.2 direction of the requirements

to the Specification may include:

sing the performance thresholds for COP and EER
Introduction of refrigerant GWP requirements.

24 Packaged Air to Air Heat Pumps (rooftop)

Date published 2019
Date previously reviewed 2016
Date first launched 2002
Former name Air Source: Packaged Heat Pumps
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24.1

24.2

24.3

24.3.1

24.3.2

Scope

‘Packaged’ type heat pumps are single'® factory assembled units that incorporate all
the elements of the refrigeration system and air distribution mechanisms for space
heating, often referred to as ‘rooftop’ due to the most common placement of the
product.

Air to air heat pumps are products that are specifically designed to transfer heat
from the air in one space into the air within another space by means of a
refrigeration cycle.

Definitions

Packaged Air to Air heat pumps use an electrically operated refrigera m to
transfer heat from air outside a building to the air inside it. They ca
provide space heating in a wide range of buildings, and some pr
to provide cooling by reversing the refrigeration cycle (these pro
reversible ‘air-cooled’ air conditioning units).

Packaged Air to Air heat pumps are available with a wide ra
ECA Scheme aims to encourage the purchase of high iCi

Requirements

Eligibility requirements

Investments in Packaged air to airgag
Allowances if the specific produ
To be eligible for inclusion on t
meet the eligibility criteri

an only qualify for Enhanced Capital
Energy Technology Product List.
nology Product List, products shall

To be eligible, pro

or rically driven refrigeration system.

d.

e designed to primarily supply heating by means of the built-in heat
not incorporate a gas-fired burner, hot water heating coil or steam

Performance requirements
Eligible products shall meet the performance criteria set out in Table 24.1 below for:

m Seasonal Space Heating Energy Efficiency (nsn) as defined by Ecodesign
Commission Regulation (EU) 2016/2281.

m Seasonal Space Cooling Energy Efficiency as defined by Ecodesign
Commission Regulation (EU) 2016/2281.

18 As per Ecodesign guidelines single package should be interpreted as “a unique functional unit that is provided
by one manufacturer with one single commercial reference. However, this assembly can be provided on one or
two separate frames”.
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24.4

2441

24.4.2

Table 24.1 Performance requirements for Packaged Air to Air heat pumps

Product Category ‘ Heating mode (ns) Cooling mode (nsp)
Air source: packaged heat pumps 2135% 2145%
"=" means "greater than"

Measurement and Calculations

Energy efficiency metrics

Seasonal Space Heating Energy Efficiency (nsn) — ratio between the sp heating
demand for reference heating season, supplied by a space heater an
primary energy consumption required to meet this demand, as defi
Commission Regulation (EU) 2016/2281.

Regulation (EU) 2016/2281.

Seasonal Coefficient Of Performance (SCOP) -
a heat pump using electricity, representative of : g season, calculated as
the reference annual heating demand divi { energy consumption for
heating, as defined by Ecodesign,Commni (EV) 2016/2281.

energy efficiency ratio of a heat
ive cooling season, calculated as

Seasonal Energy Efficiency Ratio
pump working in reverse mode fog

Primary energy c
Coefficient (CC),
by Ecodesign

Primary Energy Factor, equal to 2.5, as defined
n (EVU) 2016/2281.

tion of outdoor temperatures and the number of hours
r heating for which the unit is declared fit for purpose.
ence heating seasons: “A” average, “C” colder and “W”

r (F1) is the correction that accounts for a negative contribution to
sonal space heating energy efficiency of heaters due to adjusted
ions of temperature controls, equal to 3% (BS EN 14825:2016)

In case of any changes regarding the value of CC in relevant regulations or test
reporting procedures, the performance indicators will be calculated using the
following equations:

(3) nsp= SCOP/CC -F1
(4) nsc= SEER/CC -F1

Test Requirements

No additional testing requirements beyond the measurement standard below.
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24.4.3 Measurement standards

Performance data shall be determined and the nsh, Nsc calculated, following the
requirements of Commission Regulation (EU) No 2281/2016 The standard rating
conditions are set out in Table 24.2 below.

Table 24.2 Test conditions for Packaged Air to Air heat pumps

Product Category ‘ Heating mode (nsn) ‘ Cooling mode (ns,)

Packaged Air to Air Heat Commission Regulation (EU) Commission Regulation (EU)

Pumps No 2281/2016 Annex llI, No 2281/2016 Annex lll,
tables 16, 21, 26, average tables 16, 27, average rating
rating conditions conditions,

Please note that performance data obtained in accordance with the ¢
procedures and standard rating conditions laid down in BS EN 14
EN 14825: 2016 will be accepted as an alternative to testing in
Commission Regulation (EU) No 2281/2016 until further notice.

24.4.4 Rounding

For the avoidance of doubt test data should be pr
percentage points. As an example, a product witha ing m
would be deemed to be a fail.

imal places for
Ns.n Of 134.4%

24.5 Verification for ETL Li¥

There are five main ways that appli
performance:

onstrate their product’s

m In-house testing — Sel
g“and verified or cross-checked by an

sting (see clause 24.5.1)

arding the first four routes can be found within Guidance

24.

same basic design, test data may be submitted for a representative model, provided
that all variants, i.e. models, share following characteristic features:

m Use the same refrigerant,

m Have the same compressor type (i.e. manufacturer, line of models), which
should imply:

- same method of compression (e.g. reciprocating or scroll) and
- same type of enclosure (e.g. hermetic or semi-hermetic),

19 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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24.6

24.7

24.8

24.8.1

243"

m Use the same defrosting method (e.g. hot gas defrost),
m Are powered using same configuration of inverters.

The representative models may be selected by dividing the range of products into
groups of models with similar design characteristics. The performance of each
model shall be predicted using a validated mathematical model. At least one model
in each group shall be tested for validation purposes. A report documenting
performed model calculations, showing all significant calculation steps, shall be
submitted with the application.

It should be noted that:

m If a manufacturer voluntarily removes the representative model from the
Energy Technology Product List (ETPL) then other products Ji
that representative model may or may not be permitted to
ETPL.

m If any product submitted under these representative m
found not to meet the performance criteria when i
then all products based on the same representati
from the ETPL.

ill be removed

Conformity testing

Products listed on the ETL may be subjec
programme in order to ensure lis

Scope of Claim

Expenditure on the provision of

anges to the Specification may include:

m Increasing performance thresholds for nshand nsc
m Introduction of refrigerant GWP requirements.

25 Water to Air Heat Pumps, Split, Multi-split and
VRF
Date published 2019
Date previously reviewed 2014
Date first launched 2002
Former name Water Source: Split and Multi-Split (including VRF) Heat Pumps
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25.1 Scope

Water to Air Heat Pumps, Split, Multi-Split and VRF, are products that are
specifically designed to transfer heat from water (in a building’s internal water loop)
into the air within the space to be heated by means of a refrigeration cycle.

‘Split’ type heat pumps have separate heat collection and rejection units for each
space known as ‘outdoor’ and ‘indoor’ units. The ‘outdoor’ and ‘indoor’ units are
specifically designed to be connected together during installation by refrigerant
pipework to form a single functional unit.

Variable refrigerant flow (VRF) heat pumps are specifically designed to
automatically adjust the flow of refrigerant to each indoor unit so that the heat
delivered is matched to the demand.

25.2 Definitions

cooled’ air conditioning units).

Water to Air Heat Pumps, Split, Multi-Split
efficiencies. The ECA Scheme aims to
products.

alfable with a range of
hase of higher efficiency

The ECA Scheme covers two cate

1. Single split (non-VRF) h S that consist of one ‘outdoor’ unit and one
‘indoor’ unit
2. Multi-split sist of one ‘outdoor’ unit connected to

25.3

25.3.1

pital Allowances if the specific product is named on the Energy
logy Product List. To be eligible for inclusion on the Energy Technology
List, products shall meet the eligibility criteria as set out below.

To be eligible, products shall:

m Consist of an ‘outdoor’ unit and one or more ‘indoor’ units that are:
- Factory—built sub-assemblies.
- Supplied as a matched set of units.
- Designed to be connected together during installation.

m Incorporate an electrically driven refrigeration system.

m Be designed for, and include fittings for, permanent installation.

m Be CE marked.
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25.3.2 Performance requirements
Eligible products shall meet the performance criteria set out in Table 25.1 below for:

m Seasonal Space Heating Energy Efficiency for water heat source, as
defined by Ecodesign Commission Regulation (EU) 2016/2281

m Seasonal Space Cooling Energy Efficiency for ground coupled heat sink,
as defined by Ecodesign Commission Regulation (EU) 2016/2281

Table 25.1 Performance thresholds for water to air heat pumps, split, multi-split &
VRF

Product Category Heating mode Cooling mode
(Ns h) )

1 Single split (hon-VRF) heat pumps
2. Multi-split VRF heat pumps

"2" means "greater than"

25.4 Measurement and Calculations

25.4.1 Energy efficiency metrics

Seasonal Space Heating Efficiency (nsn
for reference heating season, s jed

e space heating demand
and the annual primary

Seasonal Space Cooling Energ Ns,c) — ratio between the space cooling
demand for reference cooli ied and annual primary energy

a heat pump i entative of the heating season, calculated as

Ratio (SEER) — overall energy efficiency ratio of a heat
se mode for a representative cooling season, calculated as
nnual cooling demand divided by the annual energy consumption for
ed by Ecodesign Commission Regulation (EU) 2016/2281).

energy consumption for electricity usage is obtained using Conversion
ient (CC), known also as Primary Energy Factor, equal to 2.5, as defined by
n Commission Regulation (EU) 2016/2281.

Reference heating season, called also climate - set of operating conditions
describing per bin the combination of outdoor temperatures and the number of hours
these temperatures occur for heating for which the unit is declared fit for purpose
There are three reference heating seasons: “A” average, “C” colder and “W”
warmer. UK is located in two reference zones: A and W, but for the ETL purposes
“A” for average is to be used.

Correction factor (F1) is correction that accounts for a negative contribution to the
seasonal space heating energy efficiency of heaters due to adjusted contributions of
temperature controls, equal to 3% (BS EN 14825:2016)
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In case of any changes regarding the value of CC in relevant regulations or test
reporting procedures, performance indicators will be calculated using following
equations:

(5) ns»= SCOP/CC -F1
(6) nsc= SEER/CC -F1

25.4.2 Test Requirements

No additional testing requirements beyond the measurement standard below

25.4.3 Measurement standards

All products shall be tested in accordance with the procedures in C

rating conditions are set out in the Table 25.2 below.

Table 25.2 Test conditions for water to air heat pumps, splig

A S
Product Category n) J“ooln.‘,
1. Single split (hon-VRF) heat issi latio pmission Regulation
pumps (EU) No J) No 2281/2016

Annex lll, tables 19, 27,
ground coupled rating
conditions,

2. Multi-split VRF heat pumps Commission Regulation

(EU) No 2281/2016

, Annex lll, tables 19, 27,
ground coupled rating
conditions,

ce of doubt test data should be presented to three significant figures.
a multi-split VRF heat pump with a heating mode nsnof 169.4%
be deemed to be a fail.

25.5 cation for ETL Listing

There are five main ways that applicants can demonstrate their product’s
performance:

m In-house testing — Self-certified

m In-house testing — Self-tested and verified or cross-checked by an
independent body

m  Witnessed testing
m Independent testing

m Representative testing (see clause 25.5.1)
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Further information regarding the first four routes can be found in Guidance Note 5
on the ETL product testing framework?,

25.5.1 Representative Testing

25.6

25.7

It should be noted that;

Where applications are being made for a range of products that are variants of the
same basic design, test data may be submitted for a representative model, provided
that all variants, i.e. models, share following characteristic features:

m Use the same refrigerant

m Have the same compressor type (i.e. manufacturer, line of models), which

should imply:

same method of compression (e.g. reciprocating or scroll)
same type of enclosure (e.g. hermetic or semi-hermetic
Use the same defrosting method (e.g. hot gas defrost)

Fit within the same product category (i.e. are all lo
water heat pumps, or are all non-low-temperatur r heat pumps.

The representative models may be selected
products into groups of models with simila

mathematical model. At least one ma@el in gaehygroup shall be tested for
validation purposes. A report do ing
showing all significant calculatj

application.

PL) then other products linked with
may not be permitted to remain on the

der these representative model rules is later
e performance criteria when independently tested,
d on the same representative model will be removed

me in order to ensure listed models continue to meet the ETL requirements.

Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and the direct costs of installation. Clarity on the eligibility of direct
costs is available from HMRC.

20 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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25.8 Review

25.8.1 Indicative review date

The next technical review is scheduled for 2022-23.

25.8.2 lllustrative future direction of the requirements
Future changes to the Specification may include:

m Increasing performance thresholds for nshand ns
m Introduction of refrigerant GWP requirements.

26 Water or Brine to Water Heat Pumps

Date published 2019
Date previously reviewed 2016
Date first launched 2004
Former name Ground Source and Surface Water Solifee
Ground Source: Brine to Water S
26.1 Scope

Water or Brine to Water Heat Pump syste
heat from the ground or surface
a refrigeration cycle.

The liquid heat transferring medi heat pump may be brine or water.

In a brine to water heat pump, t allected from the ground or surface water
by circulating a solution A eeze (known as ‘brine’) through a buried
or submerged, clo f

In a water to
surface v‘er b he water through a direct, open-loop heat exchanger.

26.2

e to r Heat Pumps use an electrically operated refrigeration

fer heat from the ground or surface water into a water-based heating
n be used to provide space heating in a wide range of buildings,

me products may be also able to provide cooling by reversing the

tion cycle within the product.

which are designed to be used for a water heat source without the use of
an intermediate circuit, i.e. direct open-loop system, are classified as water to water
heat pumps. All others are classified as brine to water heat pumps. The ECA
Scheme aims to encourage the purchase of higher efficiency water or brine to water
heat pumps, which can be used to realise substantial reductions in carbon
emissions.

26.3 Requirements

Investments in water or brine to water heat pumps can only qualify for Enhanced
Capital Allowances if the specific product is named on the Energy Technology
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Product List. To be eligible for inclusion on the Energy Technology Product List,
products shall meet the eligibility criteria as set out below.

26.3.1 Eligibility requirements
To be eligible, products shall:

m Consist of a single factory-built unit.

m Incorporate an electrically driven refrigeration system.

m Be designed to use an indirect, closed-loop ground heat exchanger,
indirect, closed-loop surface water heat exchanger or a direct, open-loop
ground or surface water heat source.

m Be designed for, and include fittings for, permanent installatio

m Be CE marked.

26.3.2 Performance requirements

Eligible products shall meet the relevant performance critekj
below for:

m Seasonal Space Heating Energy Efficiency
Commission Regulation (EU) No 813/20

Product Category ‘ Heating mode Cooling mode
(Ns,h) (SEER)

Brine to water heat pump

2. Water to wa >185% >5.00

" means "ireate

N

26.4 t alculations

26.4.1 iencYy metrics

Heating Efficiency (nsn) — ratio between the space heating demand
rence heating season, supplied by a space heater and the annual primary
onsumption required to meet this demand (as defined by Commission

n (EU) No 813/2013).

Seasonal Coefficient Of Performance (SCOP) — overall coefficient of performance of
a heat pump using electricity, representative of the heating season, calculated as
the reference annual heating demand divided by the annual energy consumption for
heating (as defined by Commission Regulation (EU) No 813/2013).

Seasonal Energy Efficiency Ratio (SEER) — ratio of the total cooling capacity to the
effective power input of the unit (BS EN 14825:2016).

Primary energy consumption for electricity usage is obtained using Conversion
Coefficient (CC), known also as Primary Energy Factor, equal to 2.5, as defined by
Ecodesign Commission regulation (EU) 813/2013.
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26.4.2

26.4.3

Reference heating season, called also climate — a set of operating conditions
describing per bin the combination of outdoor temperatures and the number of hours
these temperatures occur for heating for which the unit is declared fit for purpose
There are three reference heating seasons: “A” average, “C” colder and “W”
warmer. UK is located in two reference zones: A and W, but for the ETL purposes
“A” for average is to be used.

Correction factor (F1) is correction that accounts for a negative contribution to the
seasonal space heating energy efficiency of heaters due to adjusted contributions of
temperature controls, equal to 3% (BS EN 14825:2016).

Correction factor (F2) is correction that accounts for a negative contribution to the
seasonal space heating energy efficiency of heaters due to electricity consumption
of brine and water pumps, equal to 5% (BS EN 14825:2016).

Equation corresponding to section 7.1 of BS EB 14825:2016:
(1) nsn= SCOP/CC - F1 - F2

Test Requirements

No additional testing requirements beyond the measu dard below.

Measurement standards

Performance data shall be determined an culated, following the
requirements of Commission Re i 3, Annex Il

conditions shown in Table 26.2
BS EN 14825:2016 “Air conditia
electrically driven compres eating and cooling - Testing and rating at

r onal performance.”

Product
ategc

mission Regulation (EU) BS EN 14825:2016 Table 5,
No 813/2013, Annex lll, table 3 Part load condition A, cooling
for brine tower application and cooling
floor application

Commission Regulation (EU) BS EN 14825:2016 Table 5,
No 813/2013, Annex lll, table 3 Part load condition A, cooling

eat pumps -ond
for water tower application

The seasonal coefficient of performance (SCOP) shall be determined according to
the calculation methods in BS EN 14825:2016.

Where results are determined by calculation then this should be on the basis of
design and/or extrapolation. In this case, details of such calculations and/or
extrapolations, and of tests to verify the accuracy of the calculations undertaken
(including details of the mathematical model for calculating performance of such
combinations, and of measurements taken to verify this model) shall be made
available. Tests undertaken to verify the accuracy of the calculations shall be carried
out in accordance with the test procedures described above.
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Please note that the performance data for heating mode COP can only be obtained
in accordance with the corresponding procedures laid down in BS EN 14825:2016
and standard rating conditions laid down in Table 12, BS EN 14825:2013 will be
accepted as an alternative to testing in accordance with Table 24, BS EN
14825:2016 until further notice.

26.4.4 Rounding

For the avoidance of doubt data should be presented to three significant figures. As
an example, a brine to water heat pump with a heating mode performance nsn of
174.4% would be deemed to be a fail.

26.5 Verification for ETL Listing

There are five main ways that applicants can demonstrate their
performance:

m In-house testing — Self-certified

m In-house testing — Self-tested and verified or,
independent body

m  Witnessed testing

m Independent testing

26.5.

Further information regarding the our es can be found in Guidance Note 5
on the ETL product testing fram

m Representative testing (see cl

26.5.1

range of products that are variants of the
submitted for a representative model, provided

me m d of compression (e.g. reciprocating or scroll) and
e type of enclosure (e.g. hermetic or semi-hermetic)
wered using same configuration of inverters.

resentative models may be selected by dividing the range of products into

f models with similar design characteristics. The performance of each

all be predicted using a validated mathematical model. At least one model
in each group shall be tested for validation purposes. A report documenting
performed model calculations, showing all significant calculation steps, shall be
submitted with the application.

It should be noted that;

m If a manufacturer voluntarily removes the representative model from the
Energy Technology Product List (ETPL) then other products linked with

21 hitps://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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26.6

26.7

26.8

26.8.1

26.8.2

that representative model may or may not be permitted to remain on the
ETPL.

m If any product submitted under these representative model rules is later
found not to meet the performance criteria when independently tested,
then all products based on the same representative model will be removed
from the ETPL.

Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

Scope of Claim

Expenditure on the provision of plant and machinery can includ
costs of buying the equipment, but other direct costs such as the
equipment to site, and the direct costs of installation. Clarit th
costs is available from HMRC.

Review

Indicative review date

llustrative future directio ements

resholds for ns
GWP limits.

\ 4
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Heating, Ventilation and Air Conditioning (HVAC)

Equipment

27 Active Chilled Beams
Date published 2019
Date previously reviewed 2015
Date first launched 2014

27.1 Scope

27.2

Active chilled beams incorporate an integral (primary) air supply and

coil to provide warm air to occupied spaces.

Definitions

Active chilled beams are terminal units

with an integrated (primary) air
supply and cooling cail(s) throug ed water passes to provide the cooling
effect. Heating and cooli iveehilled peams also have an integrated heating coil
to provide space [ ation air produces an inductive effect to

it. The induced air flow passes through the cooling

g to prevent condensation thus negating the need for
and disposal. Dehumidification of the primary supply air is
e risk of condensation as well as any internal latent gains.

ams can be linear or modular in format:

Linear active chilled beams are produced in various widths and lengths
with either one or two directional air throw patterns (1 or 2-way throws).
One or more linear active chilled beams can be installed as a continuous
linear beam to make up desired length.

m  Modular or cassette format active chilled beams are characterized by
modular sized units, typically 0.6m x 0.6m and 0.6m x 1.2m with 4
directional outlets (4-way throws).

m Bulkhead active chilled beams are designed to fit into restricted spaces
with low ceilings such as bulkheads. They deliver treated air in a horizontal
direction.

Multi-service chilled beams (MSCBs) combine chilled beams with additional building
services such as lighting, controls & control sensors, sprinklers, cables or public-
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address speakers. Some components of a MSCB will not be eligible for an ECA
claim — see Section 27.7.

The ECA scheme aims to encourage the purchase of active chilled beams which are
energy efficient due to their use of relatively high chilled water temperatures and the
use of outdoor ventilation air, resulting in increased efficiency of chiller operation
and the opportunity to maximise free-cooling.

Investments in chilled beams can only qualify for Enhanced Capital Allowances if
the specific product is named on the Energy Technology Product List. To be eligible
for inclusion on the Energy Technology Product List, products shall meet the
eligibility requirements as set out below.

27.3 Requirements

27.3.1 Eligibility requirements
To be eligible, products shall:

m Be an active chilled beam designed to introd ilation air into

the treated space through the beam.

m Be designed to operate above the de
should be included as a precautiona
facility to connect to drainage.

y co sate tray fitted

, and should have no

m Notinclude any electri leme
m Notinclude an integral fa

Multi-service chilled beams tha i ating‘equipment are eligible as long as
the lighting equipment also mee amt ETL criteria for high efficiency lighting
units, white light emitti [ , or lighting controls, as appropriate.

27.3.2

Nominal Activ
Chiilled Beam Width

Air Throw

Induction (nozzle)
pressure (Pa)

Cooling coil pressure
drop (Pw)

Specific waterside
cooling capacity

<100 Pa <100 Pa <100 Pa <100 Pa

< 20 kPa < 20 kPa < 20 kPa < 20 kPa

215.0W/mK 2250 W/mK  220.0 W/mK  =45.0 WmK
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27.4

27.4.1

27.4.2

Table 27.2 Modular active chilled beam performance requirements

Nominal Active Chilled Beam Size
(Active width x Active length)

600mm x 600mm | 600mm x 1200mm

Air Throw 4-Way 4-Way
Induction (nozzle) pressure (Pa) <100 Pa <100 Pa
Cooling coil pressure drop (Pw) < 20 kPa < 20 kPa
Specific waterside cooling capacity 2 45.0 W/K >40.0 W/K

Table 27.3 Bulkhead active chilled beam performance requirements

Nominal Active Chilled Beam Size

Bulkhead unit up to 1500mm

(Active length)
Induction (nozzle) pressure (Pa)

Cooling coil pressure drop (Pw)

Specific waterside cooling capacity

Where:
m Specific waterside cooling capacity in W/mK is the w i ooling capacity
reference room air temperature and the me

modular active chilled beams, the speci
measured for the modular unitin W/

= Nominal active chilled beam wi€
element excluding architectur, that do not affect product cooling
performance

m All other terms are as define@

m “<"means “le agor e eans “greater than or equal to”
I\/Ieaswm ansgCalculations

ds

pecified in Table 27.1, Table 27.2 and Table 27.3 (above)
accordance with the procedures and test conditions laid out
standard:

EN 15116:2008 “Ventilation in buildings. Chilled beams. Testing and rating of
e chilled beams”

Performance metric

The specific waterside cooling capacity for the product shall be calculated using the
equation below:

Specific Waterside Cooling Capacity = LZ_WB
Where:
m P,=  Waterside cooling capacity [Watts]
m L = Cooling length [metres], the active length of cooling section
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m A6 = Temperature difference between reference air temperature (6;)
and mean cooling water temperature (8v) i.e. AB = (8: - 6) [Kelvin]

For modular active chilled beams, where the product is a fixed size, the specific
waterside cooling capacity is simply the ratio between the waterside cooling capacity
in Watts to the temperature difference between reference air temperature and mean
cooling water temperature in Kelvin, as described above.

27.4.3 Test Requirements

All products shall be tested in accordance with the procedure set out in BS EN
15116:2008. A test report shall be submitted in accordance with the format specified
in Section 6 of BS EN 15116:2008.

27.4.4 Rounding
For the avoidance of doubt test data should be presented to one i lace. As

an example, a Specific Waterside Cooling Capacity of 14.9 Way
throw linear active chilled beam with Nominal Active Width would be
deemed to not meet the performance requirements.

27.4.5 Uncertainties of measurement
The total calculated uncertainty when calcuiating waterside cooling

capacity of a product shall be less than atn dow and AB = 8K, in

accordance with Section 5 of B 15 008.

27.5 Verification for ETL Lj

jve testing (see clause 27.5.1)

tion regarding the first three routes can be found within Guidance
uct testing framework?2,

27.5.1 entative testing

Where applications are being made for a range of two or more products that are
variants of the same basic design, test data may be submitted for a representative
selection of models, provided that it can be demonstrated that all variants have:

m the same cooling coil width
m the same cooling coil height

m fins that are made from the same material, with the same surface and
spacing between adjacent fins

22 hitps://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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m pipes that are the same shape (e.g. internally smooth or rifled), and of the
same material and pattern.

m the same plenum and diffuser geometry

m the same discharge (e.g. are all one way, two ways, three ways or four
ways)

As a minimum, at least one representative model shall be tested in each range of
products. The performance of each model in the representative group shall be
predicted using a validated mathematical model.

It should be noted that:

m If a manufacturer voluntarily removes the representative model
Energy Technology Product List (ETPL) then other products
that representative model may or may not be permitted t
ETPL.

m If any product submitted under these representative mo
found not to meet the performance criteria when i
then all products based on the same representativ:
from the ETPL.

27.6 Conformity Testing

Products listed on the ETL may be subje the g a’s conformity testing
programme in order to ensure lis conti eet the ETL requirements.

27.7 Scope of Claim

Expenditure on the provision of
costs of buying thgyequi

achinery can include not only the actual
ect costs such as the transport of the

eakers, sprinklers, presence sensors, data cabling,
any of these additional technologies are not energy

rols, building environment zone controls) and meet ECA scheme
ments (e.g. meet ETCL performance requirements, are listed on the ETL —
propriate) then an ECA may be claimed on their purchase.

Therefore, when claiming ECAs for multi-service chilled beams, only the following
costs may be claimed:

m The cost of the base active chilled beam, for which published claims values

shall be used

m The cost of any additional features (such as lighting) which meet ECA
scheme requirements

Page 111 of 241


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/694124/energy_technology_list_claim_values_february_2018.pdf

Energy Technology Criteria List 2019

27.8 Review

27.8.1 Indicative review date
This specification is scheduled for review during the 2022/23 ETL review cycle.

27.8.2 lllustrative future direction of the requirements

In future, the ETL technology specification for active chilled beams sub-categories
will be reviewed for a potential scope expansion to include other product types not
currently covered under the scope of this specification.

28 Building Environment Zone Controls

Date published 2013
Date first launched 2004
Former name Heating, Ventilation and Air Conditioning (HV.
28.1 Scope
Building environment zone controls are used to£0 mental conditions
(i.e. temperature, ventilation rate and/or air co dividual zones (i.e. rooms

tain these
environmental conditions within pse [ 3 that reflects occupation
schedules, occupation status and ivi e zone, whilst also taking
account of environmental condition ecific operating requirements of the

control the operati g equipment in a manner that minimises the
i in zone environmental conditions without

e covers four categories of products:

ndalone”control units that are self-contained zone control units that are

igned to control one or more zones, but not centralised HVAC plant.

alised control units that are self-contained central control units that are

designed to control two or more zones, and centralised HVAC plant.

3. Packaged control products that consist of two or more control modules or units
that are designed to be connected together during installation, and that are
designed to control one or more zones. They may also control centralised HVAC
plant, provided they are also designed to control at least two zones.

4. ‘Add-on’ control modules that are not self-contained units, but are designed to
incorporate zone control facilities into HYAC control units or equipment.

Investments in building environment zone controls can only qualify for Enhanced
Capital Allowances if the product is named on the Energy Technology Product List.
To be eligible for inclusion on the Energy Technology Product List, products must
meet the eligibility criteria as set out below.
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28.2 Definitions

Building environment zone controls (formerly listed as HVAC zone controls) are
products that are specifically designed to automatically control in an energy efficient
manner, the amount of heating, cooling, ventilation or air conditioning that is applied
to individual rooms or defined areas within a building, known as “zones”.

“‘HVAC” is the collective term used to refer to the combination of heating, cooling,
ventilation, or air conditioning that is specifically employed within a particular
building.

28.3 Requirements

28.3.1 Eligibility requirements
To be eligible, products must:

1. Incorporate a microprocessor based controller that is p .
a) Automatically control the individual environmental co ne or more

b) EITHER

heating, cooling, ventilation a
reflects the level of activity 4

ode where zone environmental conditions are
fined levels consistent with zone occupation or a high

" mode where zone environmental conditions are maintained at
o reflect, for example, the fact that the zone is unoccupied, or
d level of activity in the zone or

y” mode where the zone heating, cooling, ventilation and air-
conditioning is switched off or operated solely for fabric, frost and equipment
otection.

4. Incorporate an anti-tampering mechanism that prevents the product’s control
strategy and configuration settings from being modified, and automatic control
from being disabled, except during commissioning, maintenance or testing.

5. Comply with the relevant requirements for particular type of zone control and
type of HVAC plant controlled, as set out in Table 28.1 to Table 28.6 below, for
products that:

a) Control zone temperature (see Table 28.1).

b) Control zone ventilation rate or air condition (see Table 28.2).
c) Control based on zone occupation status or level of activity (see Table 28.3).

d) Control based on zone occupation schedules (see Table 28.4).
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e) Control centralised HVAC plant (see Table 28.5).
f) Control wet heating systems (see Table 28.6).

6. Not incorporate any form of control valve, actuator, damper, motor, pump, fan or
variable speed drive, except for fans or pumps incorporated solely for the

purpose of product cooling.
7. Conform with the requirements of the EU EMC Directive 89/336/EEC (as
amended) or its replacement EU EMC Directive 2004/108/EC, or be CE Marked.

In addition, products that are designed to control any type of heating or cooling
equipment (including centralised heating or cooling plant) must control zone
temperature.

Table 28.1 Requirements for control zone temperature

Control of zone temperature

All products that are designed to control zone temperature must:
1. Be designed to directly measure zone temperature by mean sensor,
and automatically adjust heat flow into, or out of, the zone to maintaiytemperature

2. Provide facilities that enable building managers to [emperature set-points for

3. Limit the ability of building users to adjust the t
zones, so any adjustments are restricted i

matically reset temperature set-point adjustments made by
rs either after a pre-defined time interval (that may be fixed or defined by
anager), or where zone control is based on occupation schedule, at the

xt scheduled switchingtime.
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Table 28.2 Requirements for control zone ventilation rates or air condition

Control of zone ventilation rates or air condition

All products that are designed to control zone ventilation rate or air conditionmust:

1. Be designed to monitor zone ventilation rate or air condition by means of a presence
detector or activity sensor (see Table 28.3, note 8), and automatically adjust the airflow
into, or out of, the zone to maintain zone ventilation rates or air condition within the
predefined limits for the operating mode.

2. Incorporate a mechanism that automatically minimises ventilation rates in unoccupied
zones, and in zones operating in economy or standby modes.

Notes

3. Products that solely rely on an electronic or mechanical ‘timing out’ mech (for

example, a spring loaded button) to determine when a zone is unoccupi
eligible.
Products must not allow building users to adjust ventilation rate setspol
incorporate facilities that enable them to temporarily override ventilati
limited period.

Products that have a “night cooling mode” that is designed t
ventilationto remove excess heat and cool the building fabric
unoccupied areeligible.
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Table 28.3 Requirements for control based on zone occupation status or level of
activity

Control based on zone occupation status or level of activity

All products that are designed to control zones based on occupation status must:

1. Be able to monitor zone occupation status by means of presence detector or activity
sensor, and automatically adjust zone-operating mode to maintain environmental
conditions within the predefined limits for the zone occupation status.

2. Provide facilities that enable building managers or users to manually switch the zone into
economy or standby mode, without disabling automatic zone controls.

All products that are designed to control zones based on level of activity must:

3. Be able to monitor the level of activity in the zone by means of presen
activity sensor, and automatically modulate the amount of heating, cooli
and air-conditioning applied in a manner that reflects the level of acti

4. Provide facilities that enable building managers or users to manual
economy or standby mode, without disabling automatic zone contr

In addition, products that are designed to control kitchen ventilati

automatically reduce the rate of extraction to the mini
condition within predefined limits

Notes
6. The product may monitor zone occupatlo one or more presence
detectors or activity sensors, Wi mple, CO:2 level monitors, heat

anually operated devices (for
example, electrical switches, electroni uttons or entry detection dewces) are
not considered to be presence g ey automatically reset to a “no
presence detected state” after time.

2y be used as an alternative to a presence
removed from it: it is designed to switch the
mode and to switch off all lighting and

r the usage of lighting and electrical appliances by
ligible, provided that they are also designed to use a

ensor to detect that the zone is unoccupied, and then to
equipment off.

d to monitor the operation of plant and machinery within a
larm when a fault or fire is detected, or when unauthorised

ed, are eligible. In this context, a fault may include the local override
ttings or automatic control.

are designed to share the use of presence detectors and activity sensors
pes of management and control systems (e.g. building management

ems) areeligible.

Page 116 of 241



Energy Technology Criteria List 2019

Table 28.4 Requirements for control based on zone occupation schedules

Control based on zone occupation schedules

All products that are designed to control zones based on occupation schedulesmust:

1.

2.

Automatically switch zones between operating modes, in accordance with the predefined
and individual weekly occupation schedule for each zone controlled.

Provide facilities that enable building managers to define the normal occupation times
in each zone (in intervals of five minutes or less), for each day of the week, includingat
least two periods of occupation per day (i.e. at least 14 different occupation periods a
week).

Provide facilities that enable building users to temporarily override the predefined
schedules and/or to cancel the remaining portion of a pre-defined occupation perlod
Provide facilities that enable building managers to define future dates
when zone heating, cooling, ventilation and air-conditioning should be

5. Incorporate a zone “optimum start” mechanism that monitors xtern
temperatures, and calculates when heating or cooling needs
to reach the pre-set temperature by the start of the next occu

6. Provide facilities that enable building managers to defl
points for each scheduled period of normal occupa

Notes

7. Products that control domestic hot wa

Table 28.5 Requi

enable building managers to de ng schedule for the operation of
DHW systems.

Products must automatically resg er after a pre-defined time interval
(which may be fixed or defined i ager) or at the next scheduled

switchingtime.

Control of centralisad HVAC plant

t control central heating or cooling systems must:

ities to control the operation of the centralised heating or cooling systems,

ironmental conditions based on zone occupation schedules (as defined
able 28.4).

itor internal temperatures and automatically switch zone heating circuits on or
g circuits off, to stop condensation occurring and to protect building fabric.

4. Incorporate an overall “optimum start” mechanism that monitors external or internal
temperatures, and calculates when the heating or cooling system needs to be switched
on in order to reach pre-set temperatures by the start of the next occupancy period, after
taking account of the requirements of each zone.

Notes

5. Products that control centralised HVAC plant must be designed to control at least two

zZones.
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Table 28.6 Requirements for control of wet heating systems

Control of wet heating systems

Where products control the overall operation of wet heating systems, they must:

1. Incorporate a “self-adaptive weather compensation” mechanism that automatically saves
energy during milder weather conditions, by reducing the temperature set-point of the
boiler water circuit as the external temperature rises, and also the temperature of, or
the heat flow through, the individual heating circuits for each zone controlled. The
mechanism must be able to ‘learn’ the thermal characteristics of the zone(s) and to
automatically optimise the amount of weather compensation applied to each zone.

2. Incorporate a “frost protection” mechanism that monitors external and/or internal
temperatures (or pipework temperatures), and switches on boilers and heating circuits as
required to prevent equipment and pipework from “freezing up”.

3. Provide facilities for building managers to “temporarily override” or man
degree (or amount) of weather compensation applied to each zone ¢

Notes
4. The requirements in Table 28.5 also apply to products that C

Where:

m Automatic control may be implement ' means of an
analogue or digital signal connection i means of another
control device or network.

|

|

||

[ ] gy is the combination of automatic control

isms and facilities specified for particular type of zone
controlled. In this context, products may be pre-
of the following ways:

e fixed control strategies that are designed to control specific
of zone, or set of equipment (or plant), and that can be selected
g commissioning.

b) One or more flexible control strategies that can be configured to control
different types of zones, and equipment, as part of a clearly defined
commissioning procedure.

m Products designed to control the types of equipment specified in Table
28.7, must also comply with the relevant parts of the eligibility criteria for
ECA compliant products in those areas.

m Products that are designed to other types of equipment not specified in
Table 28.7 are only eligible, if control is based on zone occupation
schedules, status or levels of activity.
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28.4 Verification for ETL Listing

28.5

28.6

29

Date published
Date first launc

Table 28.7 Additional requirements when other types of equipment are controlled

Type of equipment controlled Relevant ECA eligibility criteria

Electrical lighting equipment Lighting controls
Automatic monitoring and targeting equipment ~ Component based AMT systems
Commercial refrigeration equipment Refrigeration system controls

Two or more air compressors Master controllers

There are no testing requirements, however manufacturers shall pravide sal
technical brochures to evidence the conformity of their products agamst the
requirements from section 28.3.

Conformity testing

Products listed on the ETL may be subject to the mity testing
programme in order to ensure listed models co TL requirements.

Scope of Claim

Expenditure on the provision of pla
costs of buying the equipment, b
equipment to site, and some of
of direct costs is available from

n include not only the actual
osts such as the transport of the
installation. Clarity on the eligibility

Close Cogn Al nditioning Equipment

air conditioning equipment is used to control temperature (and

idity) in rooms and enclosures containing heat generating equipment,
, computers or telecommunications devices, and in some types of
cturing process (e.g. clean rooms). The equipment typically operates

usly and has a much higher unit floor area cooling load requirement than
onal air conditioning.

Close control air conditioning equipment is available with a wide variety of
efficiencies. The ECA Scheme aims to encourage the purchase of higher efficiency
products.

The ECA Scheme covers seven categories of product:

1. DX air cooled close control air conditioning equipment (without free cooling coil).

2. DX air cooled close control air conditioning equipment with integral chilled water
free cooling coil(s).

3. DX water cooled close control air conditioning equipment (without free cooling
coil).
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29.2

29.3

29.3.1

29.3.2

4. DX water cooled close control air conditioning equipment with integral chilled
water free cooling coil(s).

5. Chilled water (CHW) cooled close control air conditioning equipment.

6. Dual mode: DX air cooled and chilled water (CHW) cooled close control air
conditioning equipment (without free cooling).

7. Dual mode: DX water cooled and chilled water (CHW) cooled close control air
conditioning equipment (without free cooling).

Where DX stands for ‘direct expansion’ and refers to products that effect cooling, or
partial cooling, of the air by evaporating a refrigerant in their indoor heat
exchangers.

The ECA Scheme covers products that are designed to provide close control air
conditioning to the room containing the heat generating equipment (ro

Technology Product List. To be eligible for inclusion
Product List, products must meet the eligibility criter

Definitions

Close control air conditioning equi
designed to provide the cooling n
optionally the relative humidity, in
high sensible heat loads.

hat are specifically
air temperature, and
tain equipment or processes with

Requireme

Eligibil
To be

ity r

packaged unit or consist of two or more factory built
lies that are designed to be connected together during

incorporate an electrically powered compressor (or compressors)
r incorporate a chilled water cooling coil with fittings for connection
to an external chilled water circuit.

Have a ratio of sensible cooling capacity to the total cooling capacity (i.e.
sensible heat ratio) that is greater than or equal to (>=) 0.9 at the relevant
rating conditions specified in Table 29.2 and Table 29.3 below.

m Be CE marked.

Performance requirements

Products must have an energy efficiency ratio (EER), and a free cooling capacity
(where applicable) that is greater than or equal to the values set out in Table 29.1
below.
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Table 29.1 Performance thresholds for close control air conditioning equipment

Product category ‘ EER ‘ Free cooling capacity

1. DX air cooled (without free cooling).  >=3.20

Free cooling coil cooling capacity
>= 90% of cooling capacity in DX

DX air cooled with integral chilled operating mode where both cooling

2. : - >=3.00  capacities are measured at the
water free cooling coil(s).
g coil(s) rating conditions given in Table 29.2
for room AC products and Table
29.3 for CCC products.
3. DX water cooled (without free >=3.90
cooling).
4. DX water cooled with integral chilled >=3.60

water free cooling coil(s).

5. Chilled water (CHW) cooled (only).

apacity (Watts) to the electric power
se of DX and dual mode products, the
electric power abs ould include that of both the indoor and

dards and Test Requirements

ducts must be tested in accordance with the test standards,
conditions specified in Table 29.2. All CCC products must be tested

.2 Required test procedures for room AC close control air conditioning

equipment
Product category Standard Rating condition
1. DX air cooled (without free BS EN 14511:2013 Outdoor heat exchanger, inlet dry
cooling). bulb temperature 35°C

Indoor heat exchanger, inlet dry
bulb temperature 23.9°C and inlet
wet bulb temperature 16.2°C
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2. DX air cooled with DX BS EN 14511:2013

integral chilled

water free cooling rzfrrtlgeratlon

coil(s). P
Free cooling BS 4856-3:1975 (if
coil ducted)

BS 4856-2:1975 (if
not ducted) or

BS EN 1397: 2015

3. DX water cooled (without free BS EN 14511:2013

cooling).

4. DX water cooled DX BS EN 14511:2013
with integral chilled
water free cooling

coil(s).

refrigeration
part

Free cooling
coll

BS%856-3:1975 (if
ducted)

BS 4856-2:1975 (if
not ducted) or

BS EN 1397:2015

DX mode BS EN 14511:2013

CHW BS 4856-3:1975 (if
ducted)

mode

BS 4856-2:1975 (if
not ducted) or

BS EN 1397:2015
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Outdoor heat exchanger, inlet dry
bulb temperature 35°C

Indoor heat exchanger, inlet dry
bulb temperature 23.9°C and inlet
wet bulb temperature 16.2°C

Liquid side conditions,

inlet temperature 10°C and outlet
16.7°C

Indoor heat exchanger, inlet dry
bulb temperature 23.9°C and inlet
wet bulb temperature 16.2°C

perature 23.9°C and inlet
Ib temperature 16.2°C

Liguid side conditions,

inlet temperature 10°C and outlet
16.7°C

Indoor heat exchanger, inlet dry
bulb temperature 23.9°C and inlet
wet bulb temperature 16.2°C

Liquid side conditions,

inlet temperature 10°C and outlet
16.7°C

Indoor heat exchanger, inlet dry
bulb temperature 23.9°C and inlet
wet bulb temperature 16.2°C

Outdoor heat exchanger, inlet dry
bulb temperature 35°C

Indoor heat exchanger, inlet dry
bulb temperature 23.9°C and inlet
wet bulb temperature 16.2°C

Liquid side conditions,

inlet temperature 10°C and outlet
16.7°C

Indoor heat exchanger, inlet dry
bulb temperature 23.9°C and inlet
wet bulb temperature 16.2°C
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7. Dual mode: DX DX mode BS EN 14511:2013
water cooled and
chilled water cooling
(without free
cooling).
CHW BS 4856-3:1975 (if
ducted)
mode

BS 4856-2:1975 (if
not ducted) or

BS EN 1397:2015

Table 29.3 Required test procedures for CCC close control air condii

equipment

Product category Standard

DX air cooled (without free BS EN 14511:2013

cooling).

2. DXair cooled with DX BS EN 1 12013
integral chilled
water free cooling

coil(s).

refrigeration

BS EN 1397:2015

BS EN 14511:2013

DX BS EN 14511:2013
with inte chilled i .
water free cooling refrigeration
coil(s). part
Free cooling BS 4856-3:1975 (if
coll ducted)

BS 4856-2:1975 (if
not ducted) or

BS EN 1397:2015
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Outdoor heat exchanger, inlet
temperature 28.3°C and outlet
temperature 35°C
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Liquid side conditions,

inlet temperature 10°C and outlet
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Indoor heat exchanger, inlet dry
bulb temperature 35.0°C and inlet
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5. Chilled water (CHW) cooled (only). BS 4856-3:1975 (if  Liquid side conditions,

ducted) inlet temperature 10°C and outlet
BS 4856-2:1975 (if 16.7°C

not ducted) or .
Indoor heat exchanger, inlet dry
BS EN 1397:2015 bulb temperature 35.0°C and inlet
wet bulb temperature 19.9°C

6. Dual mode: DX air DX mode BS EN 14511:2013 Outdoor heat exchanger, inlet dry
cooled and chilled bulb temperature 35°C
water cooling (without

free cooling). Indoor heat exchanger, inlet dry

bulb temperature 35.0°C and inlet
wet bulb temperature

CHW BS 4856-3:1975 (if
ducted)

BS 4856-2:1975 (if
not ducted) or

BS EN 1397:2015 nd inlet
19.9°C

mode

7. Dual mode: DX water DX mode BS EN 14511:2013
cooled and chilled
water cooling(without
free cooling).

bulb temperature 19.9°C
Liguid side conditions,

inlet temperature 10°C and outlet
16.7°C

Indoor heat exchanger, inlet dry
bulb temperature 35.0°C and inlet
wet bulb temperature 19.9°C

ce data obtained in accordance with the corresponding
andard rating conditions for Close Control laid down in BS EN
BS 14511:2011 will be accepted as an alternative to testing in
BS EN 14511:2013 and the rating conditions given in Table 29.2
ntil further notice.

ote that performance data obtained in accordance with the corresponding
es laid down in BS EN 1397:1999 will be accepted as an alternative to
testing in accordance with BS EN 1397:2015 until further notice.

29.4.2 Rounding

For the avoidance of doubt test data should be presented to 2 decimal places. As an
example an EER of 3.19 for a DX air cooled product would be deemed a falil.

29.5 Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:
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m In-house testing — Self-certified

m In-house testing — Self-tested and verified or cross-checked by an
independent body

m  Witnessed testing
m Independent testing
m Representative testing (see clause 29.5.1)

Further information regarding the first four routes can be found in Guidance Note 5
on the ETL product testing framework?3,

29.5.1 Representative testing

Where applications are being made for a range of two or more pro S that
variants of the same basic design, test data may be submitted f esenta
selection of models, provided that all variants:

m Use the same refrigerant as the representative m

m Have the same compressor type (i.e. manuf
compression (e.g. reciprocating or scroll)

m Fit within the same product category . air cooled without free
cooling).

m Use the same indoor hé ion (e.g. 4-row and fan
blow through).

The representative models mu
groups of models with similar desi
lowest quartile of predict
model in the gro
minimum, at |

It should

ividing the range of products into
eristics, and testing a model in the

ga valldated mathematical model. As a
be tested in each range of products.

ntarily removes the representative model from the
Product List (ETPL) then other products linked with

roduct submitted under these representative model rules is later

ot to meet the performance criteria when independently tested,
then all products based on the same representative model will be removed
from the ETPL.

29.6 Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

23 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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29.7 Scope of Claim

30

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and some of the direct costs of installation. Clarity on the eligibility
of direct costs is available from HMRC.

Evaporative Air Coolers

Date published 2018
Date first launched 2018

30.1 Scope

30.2

30.3

30.3.

outside air is blown through a water-saturated medium and cool

The cooled air is circulated by a fan. With indirect evaporati i
secondary air stream is cooled by water. The cooled secon
through a heat exchanger, where it cools the primary ait stream. oled primary
air stream is circulated by a fan.

Evaporative air coolers are available with a wid r
Scheme aims to encourage the purchase of difect e ive air coolers and
higher efficiency indirect evaporative air ¢ rs.

The ECA Scheme covers two categorie rodu

1. Direct evaporative air coolers
2. Indirect evaporative air coolefs

anly qualify for Enhanced Capital

on the Energy Technology Product List.
gy Technology Product List, products must
below.

Investments in evaporative air
Allowances if the ifi
To be eligible for |
meet the eligibili

c00 a device that cools air through the evaporation of water.

ility requirements
unctional criteria for evaporative air coolers

Direct and Indirect evaporative air coolers shall conform to the following functional
criteria:

m Incorporate one or more electrically powered fans

m Incorporate an electrically powered pump to circulate water to a water-
saturated medium through which an air stream passes or to spray nozzles
in an air stream.

m  Minimise scale build up with optimised water bleed rates

m Maintains conditions compliant with ACoPI8 legionella code of practice and
guidance.
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m Not use air to cool a water stream.
Direct and indirect evaporative air coolers shall be CE Marked.

In addition to the general functional criteria above, evaporative air coolers shall also
conform to specific functional criteria for either direct or indirect evaporative air
coolers.

Functional criteria for direct evaporative air coolers

In order for the product to be classified as a direct evaporative air cooler, all of the
following criteria shall be met:

m The product cools an air stream by moving air through a water-saturated
medium which is cooled by evaporation. Moisture must be added to the air
stream until it is close to the point of saturation (i.e., the wet
depression is close to zero).

m The product dry bulb temperature should reduce while
temperature remains constant.

Functional criteria for indirect evaporative air coolers

The product will be classified as an indirect evaporati
the following criteria be met:

m The product incorporates a secondaryai that is cooled by means
of evaporation of water.

m The product incorporat ary ai that passes through a
heat exchanger in order rov urther ing to a primary air stream.

m The product incorporat ry ream with no change in absolute

moisture content.

30.3.2 Performance
Eligible indire

1. Ener*ff' ER). The EER is the ratio of cooling capacity (kW) to
elegtri

Cooling capacity (kW)

~ electrical power input (kW)

Cooling capacity,q = 1.21Q,(tg1 — taz)

e primary air inlet and outlet dry-bulb temperatures, respectively.
primary standard airflow rate (m3/s).

The total electric power input is the sum of pump, air-moving device, and any other
electric power input due to appurtenances required to produce cooling.

Table 30.1 EER performance threshold for indirect evaporative air coolers

Product Category

Indirect >=7.0
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2. Cooling Effectiveness (g), which is the primary air dry-bulb temperature reduction
divided by the primary air entering dry-bulb temperature less the entering
secondary air wet-bulb temperature.

ta1 — t
€= dl a2
tar — tws

Where, t,,; is the secondary air inlet wet bulb temperature.

Table 30.2 Cooling effectiveness performance threshold for indirect evaporative air
coolers

Product Category Cooling effectiveness (%)

Indirect >=95.0

amount of water consumed by the indirect evaporative
30.4 Measurement and Calculations

30.4.1 Measurement standards

All indirect evaporative air coole all ested dance with the procedures
and test conditions laid down in:

ANSI/ASHRAE Standard 143-2
Coolers.

d of{est for Rating Indirect Evaporative

30.4.2 Calculation R

The EER and
when op i chometric condition of 35°C dry bulb temperature, and
urthermore, the following external resistance (system

voidance of doubt test data should be presented to 1 decimal place. As an
example, a Cooling Effectiveness of 94.9 % for an indirect unit would be deemed to
be a fail.

30.5 Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:

m  Witnessed testing
m Independent testing

m Representative testing (see clause 30.5.1)
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30.5.1

30.6

30.7

Further information regarding the first two routes can be found in Guidance Note 5
on the ETL product testing framework?*,

Representative testing

Where applications are being made for a range of two or more products that are
variants of the same basic design, test data may be submitted for a representative
selection of models, provided that it can be demonstrated that all variants:

m Utilise the same core technology as the tested model;
m Utilise the same key components as the tested model.

The representative models must be selected by dividing the range of products into
groups of models with similar design characteristics, and testing a m
lowest quartile of predicted performance in each group. The perfor

It should be noted that:

m If a manufacturer voluntarily removes the re

Energy Technology Product List (ETPL) the ucts linked with
that representative model may or may [ remain on the
ETPL.

m If any product submitted under t ive model rules is later
found not to meet the i ‘ independently tested,
then all products based ntative model will be removed

from the ETL.

Conformity testin

Products listed on
programme in

ct to the scheme’s conformity testing
models continue to meet the ETL requirements.

: some of the direct costs of installation. Clarity on the eligibility
available from HMRC.

24 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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High Speed Hand Air Dryers

31 High Speed Hand Air Dryers

Date published 2014
Date first launched 2011

31.1 Scope

Hand air dryers are widely used in washrooms to dry hands after washing, as an
alternative to paper or linen hand towels. They use an electric blower to produce
one or more jets of air that are used to dry hands placed under, or intg and air
dryer unit. Some models heat the air jets prior to use with electrical [
elements or by passing it over the electric motor that drives the blo

aims to encourage the purchase of high speed hand air dr
highest efficiency.

Investments in hand air dryers can only qualify for En lowances if
the specific product is named on the Energy Tec ist. To be eligible
for inclusion on the List, products must meet thg€eligi criteria’as set out below.

31.2 Definitions

High speed hand air dryers are prot re specifically designed to dry human
hands by moving air past the hands that removes water from the hands

31.3.1 Eligibiliare ements

ctrically driven blower that produces one or more jets of
ir that can be used to dry human hands that are placed

tically switch off power to the blower and air heater (where fitted)
when hands are removed from the product’s drying zone.

Not incorporate facilities to wash or apply soap to hands, or to dispense
towels.

m Be CE Marked.

31.3.2 Performance requirements
Eligible products must:

m Use not more than (<=) 5.5kWh of electricity per 1,000 standard drying
cycles in its normal mode of operation.

m Have a standard drying time that is less than, or equal to, 15 (+/- 0.5)
seconds
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For the avoidance of doubt, test data should be presented to one decimal place. As
an example, a product that uses 5.6kWh per 1,000 standard drying cycles would be
deemed to be a fail.

31.4 Measurement and Calculations

31.4.1 Measurement standards

The product’s standard drying time and electricity consumed per standard drying
cycle must be determined in accordance with the method and test conditions set out
in:

m ETL Method for Testing of High Speed Hand Dryers, as
ECA Website.

31.5 Verification for ETL Listing

Any of the following testing routes may be used to de ateithe formity of
products against the requirements:

m In-house testing — Self-certified

m In-house testing — Self-tested a
independent body

-checked by an

m  Witnessed testing
m Independent testing

Further information regarding th pbe found in Guidance Note 5 on the

ETL product testi 25,

31.6 Conformi

25 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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Lighting equipment

32 Efficient White Lighting Units

Date published 2018
Date first launched 2001
Former name White Light Emitting Diode Lighting Units

High Efficiency Lighting Units

32.1 Scope

Efficient White Lighting Units are a combination of a light fitting (or luminaire), one or

illuminated. An Efficient White Lighting Unit may be e
efficiency light source, such that it meets the eligibiti

s and parts of buildings or the surrounding grounds (where such
lighting is necessary to the enhancement of the business function). It does
not include lighting to provide general illumination or circulation, or building
lighting that would be present regardless of the type of business being
carried out.

m Display lighting comprises lighting intended to highlight displays of
exhibits, merchandise and other associated uses. It includes for instance
spot or projector lighting in shops, theatres, galleries and studios.

m Accent lighting comprises lighting that is intended to provide additional
light over a specific small area in order to carry out or promote the activities
of a business. This may include lighting required for a particular task (e.qg.
medical or dental examination, supplementary lighting for fine machining
work or critical inspection work). It does not cover general lighting for an
entire room or a large part of a room.
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m General interior lighting covers all other interior lighting.

m Exterior area lighting covers all exterior lighting which is intended to
provide downward light onto horizontal or near horizontal surfaces,
including roadways, car parks, paths, stairs, ramps, gardens and other
open spaces. This includes illuminated bollards and post-top lanterns.

m Exterior floodlighting covers exterior lighting that is intended to light
vertical or near vertical surfaces, including floodlighting of buildings,
monuments and statues.

Investments in Efficient White Lighting Units can only qualify for Enhanced Capital
Allowances if the products meet the eligibility criteria set out below. The individual
products purchased do not need to be named on the Energy Technolo oduct
List.

32.2 Definitions

Efficient White Lighting Units are products that are specific
efficient, high quality, illumination. These criteria shall only a
lighting unit.

complete

32.3 Requirements

32.3.1 Eligibility requirements

To be eligible, products shall:

m Include one or more lig 5, a lUMinaire and associated control gear.

ps and control gear shall be CE marked.

cts incorporate fluorescent or compact fluorescent lamps,
controlled by non-dimmable 'warm start' or ‘dimmable’
ting) type, high frequency (HF) electronic control gear.

Where products incorporate compact fluorescent lamps, they shall be of
the non-integral type (i.e. those types that do not incorporate the control
gear in the lamp cap).

m  Where products incorporate high intensity discharge lamps rated below
200W, they shall use electronic control gear.

m  Where products incorporate LEDs, they shall use electronic control gear,
and be capable of producing white light. White light is defined in Annex 2,
paragraph 3b of EC Regulation 245/2009 “Implementing Directive
2005/32/EC of the European Parliament and of the Council with regard to
Ecodesign requirements for fluorescent lamps without integrated ballast,

26 A luminaire containing two or more light sources, at least one of which is energised from the emergency supply
and the remainder from the normal supply.
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for high intensity discharge lamps, and for ballasts and luminaires able to
operate such lamps”

m  Only include components that are compliant with the Ecodesign
requirements and energy labelling regulations in force, where applicable.
At the finalisation of this ETL criteria, the relevant regulations were:

- Commission Regulation (EU) No 1194/2012 of 12 December 2012 under
the Directive 2009/125/EC of the European Parliament and of the Council
with regard to Ecodesign requirements for directional lamps, light emitting
diode lamps and related equipment.

- Commission Regulation (EC) No 244/2009 of 18 March 2009
implementing Directive 2005/32/EC of the European Parliament and of
the Council with regard to Ecodesign requirements for non-diféetional
household lamps

- Commission Regulation (EC) No 245/2009 of 18 Marc
implementing Directive 2005/32/EC of the European
the Council with regard to Ecodesign requiremen lamps

supplementing Directive 2010/30/E
the Council with regard to energy_labglli ical lamps and
luminaires

In addition, lamps and control gea
standards (where relevant):

m  Compact fluorescent | omply with BS EN 60901:1996
+A5:2012, “Specificati sapped fluorescent lamps. Performance
specifications”.

following performance

ith BS EN 60929:2011+A1:2016, “A.C. supplied
for tubular fluorescent lamps. Performance

N 61347-2-13:2014, “Lamp control gear. Particular requirements for
a.c. supplied electronic control gear for LED modules”.

BS EN 62384:2006+A1:2009, “D.C. or A.C. supplied electronic control for
LED modules. Performance requirements”.

BS EN 62717:2017, “LED modules for general lighting. Performance
requirements”

m BS EN 61167:2016, “Metal halide lamps. Performance specification”

m BS EN 62639:2012, “Fluorescent induction lamps. Performance
specification”

m BS EN 60923:2005, “Auxiliaries for lamps. Ballasts for discharge lamps
(excluding tubular fluorescent lamps). Performance requirements”.

m BS EN 60598-2-22:2014: Luminaires. Particular requirements. Luminaires
for emergency lighting
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32.3.2 Performance requirements
Eligible efficient white lighting units shall:

m Have a luminaire efficacy (i.e. lighting efficiency) that is greater than, or
equal to, the thresholds set out in Table 32.1 below, when tested after 100
hours of continuous operation.

m Have a power factor that is greater than, or equal to, 0.9 at its highest light
output level.

m Be able to provide a light output (in lumens) after 6000 hours of continuous
operation that is not less than 90% of their initial light output (in lumens).

In addition:

m General lighting units installed indoors shall comply with t
angular exclusion zone recommendations in paragraph
(1997), “Lighting at work” (ISBN: 9780717612321).

m  With the exception of combined emergency lighti ol gear
shall have a standby power not exceeding 0.5 Wa e lighting unit
incorporates an electronically addressed dimffhi circuit. If the
product is not fitted with an automatic switchi iMming circuit, the
product shall not consume power wheg '

m  White LED, Fluorescent and compactfluo amps in all categories,
and all light sources used in am display lighting fittings
shall have a colour rendexing i st Ra 80. All other light
sources shall have a colot index of at least Ra 40.

m If the product incorpora i rol it shall be tested at its highest
light output level.

= Amenity, g units to be installed indoors shall have

ast 100 lumens after 100 hours of
ther fittings shall have a minimum light output of
s after100 hours of continuous operation.
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Table 32.1 Minimum luminaire efficacies for efficient white lighting units

Minimum luminaire efficacy
(in luminaire lumens per circuit watt)

Category

Amenity, accent and display lighting units 295

General interior lighting, using downlighting

units (DLOR/LOR>=0.9) =105

General interior lighting using uplighting units

(DLOR/LOR<0.1) 2125

General interior lighting using combined up
and down lighting units =125- (20
(DLOR/LOR>=0.1 and <0.9)

Exterior area lighting units

Exterior floodlighting units

Where:
m ‘2" means "greater tha

m  Downward Light Output R
unit in a downward dirg
direction.

d in terms of lumens of light output emitted by
iccuit watt of electrical power consumed.

y the whole lighting unit from main circuit connection
ight source, including losses in the control gear (ballast or

duct shall perform at the minimum required efficacy at each drive
current for which the product is designed to operate, when tested after 100
hours of continuous operation. If the product incorporates dimming control
it shall be tested at its highest light output level.

m For amenity, accent and display lighting units, general interior lighting, and
exterior floodlighting units, light output is defined as the total light output in
all directions (TLO), which is the sum of:

a) Light output in a downward direction (DLO) i.e. below the horizontal as
installed, and

b) Light output in an upward direction (ULO) i.e. above the horizontal as
installed.

Note: In luminaires containing replaceable lamps the TLO may also be
expressed as the result of the following calculation:
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Initial (100 hour) lamp lumen output x LOR

m For exterior area lighting units only, light output is defined as total light
output in a downward direction (DLO) only i.e. below the horizontal as
installed (i.e. light output in an upward direction is not included in the
calculation of product light output or luminaire efficacy). Note: As above the
DLO may also be expressed by the calculation:

Initial (100 hour) lamp lumen output x DLOR
32.4 Measurement and Calculations

32.4.1 Test Requirements

All products shall be tested in accordance with the procedures laid
the following:

m BS EN 13032-1:2004 +A1:2012, “Light and lightin
presentation of photometric data of lamps and lu
and file format”.

m |ESNA LM-79-08, “Electrical and Photo
Lighting Products”.

m BS EN 62722-2-1:2016, “Luminai
requirements for LED luminaire

nino

ents of Solid-State
rt 2-1: Particular

efrigerators or freezers with

a declared application temperature,e ow, its efficacy and luminous flux
and 5°C on its external casing.

32.4.2

32.5

Listing
“unlisted” therefore individual products do not need to be
ergy Technology Product List.

32. rmity testing

listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

32.7 Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and some of the direct costs of installation. Clarity on the eligibility
of direct costs is available from HMRC.

27 If luminaires are used in other applications, this is not required.
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33

Lighting Controls

Date published 2016
Date first launched 2001

33.1 Scope

33.

33.3

33.3.1

Lighting controls manage electric lighting levels within specific areas, as and when
required to match changes in daylight or occupancy, or individual activities.

A wide variety of lighting control products are available, and these range from simple
manual switches to fully automatic control systems that adjust electric lighting levels
to reflect planned operating hours, activities, occupation levels and the ilability of
daylight in specific areas.

The Enhanced Capital Allowance scheme aims to encourage the p
lighting controls that realise energy savings by automatically switehi
lighting in these ways.

1. Time controllers that automatically switch off lighti
predetermined times.

2. Presence detectors with associated control
movement of personnel, and automatically Swi ing, or dim it down,
when the area is unoccupied.

3. Daylight detectors with associ
availability, and automatically [ en daylight is sufficient to
illuminate the area.

4. Daylight detectors with asso i ntrollers that monitor daylight
availability, and automatlcal [
the level needed to s

5. Central area that provide the facility to manage the

ing installations that include some or all of the

ing controls can only qualify for Enhanced Capital Allowances if
criteria as set out below. The individual products purchased
be named on the Energy Technology Product List.

controls are products that are specifically designed to switch electric lighting
on or off, and/or to dim its output.

Requirements

Eligibility requirements
To be eligible, products must:

m Incorporate one or more of the categories of lighting controls set out in
Table 33.1, Table 33.2, Table 33.3, Table 33.4 and Table 33.5 below, and
comply with the specific eligibility criteria in the relevant table(s).

Page 138 of 241



Energy Technology Criteria List 2019

m Be CE marked.

Products may also incorporate the facility that permits the automatic switching of
lights to be temporarily overridden on a central basis for maintenance or security
purposes, or to ensure the safety of occupants during particular events or activities.

Table 33.1 Time Controllers

SECTION 1A —-ELIGIBILITY CRITERIA

To be eligible under this category of Lighting Controls:

m The product must automatically switch the lighting off, or dim it down, at predetermined
times of the day or week, or after a predefined interval.

Where automatic dimming controls are used, they must be capable of reducin

consumption of the controlled lamps by at least 75%.

Where fluorescent lighting is being dimmed, it must incorporate high freq
ballast and electronic control gear. Other forms of lighting may inc
frequency or high frequency dimmable ballasts and associated contro

SECTION 1B —Notes

1. The product may also be set to automatically switch o

times.

2. Products may incorporate the facility for local ug ) ch on and off
lighting in a local area and thus to override the ede d lighting levels at that
particular time. However products that all peally override subsequent
predetermined times for the lighting to b i hed off, or dimmed down,
are not eligible.

3. If the product used is designed to €oR orm of heating, ventilation or air
conditioning (HVAC) equipme : isted under the HVAC Zone Controls

part of the Energy Technology;

SECTION 2A =ELIGIBILITY CRITERIA

pntrols are used, they must be capable of reducing the power
trolled lamps by at least 75 %.

onic control gear. Other forms of lighting may incorporate either mains
frequency dimmable ballasts and associated controls.

N 2B —Notes

1. The product may also automatically switch on the lighting when the space becomes
occupied. Alternatively local users may manually switch on the lighting at the start of
occupancy.

2. Products may incorporate the facility for local users to manually override the presence
detector/controller and to switch the lighting off at any particular instance. However
products that allow local users to override the ability of the presence detector/controller
to automatically switch off, or dim the lighting, are not eligible.

3. Products must not consume more than 0.5 Watts in parasitic power, when the
associated lights are turned off.
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Table 33.3 Daylight detectors with associated switching controllers

SECTION 3A —ELIGIBILITY CRITERIA

To be eligible under this category of Lighting Controls:

m The product must monitor the availability of daylight and automatically switch the
lighting off when sufficient daylight is available to illuminate the area.

SECTION 3B —Notes

1. The product may also automatically switch on the lighting when daylight has fallen below
the required level. Alternatively local users could be allowed to switch on the lighting
manually, when daylight has fallen below the required level.

2. Products may incorporate the facility for local users to manually override

to automatically switch off the lighting are not eligible.
3. Products must not consume more than 0.5 Watts in parasitic
associated lights are turned off.

there is enough daylight.
The product must be able to redu onsumption of the lamps being

1.

nder attomatic control, or switch it off. However products that allow local
rride the ability of the daylight detector/controller to automatically dim the

ducts must not consume more than 0.5 Watts in parasitic power, when the
ciated lights are turned off.
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Table 33.5 Central area and network control units (lighting control systems)

SECTION 5A —ELIGIBILITY CRITERIA
To be eligible under this category of Lighting Controls:

m  The product must be able to manage the overall operation of the electric lighting
installation that includes some or all of the categories of lighting controls set out in
Table 33.1 to Table 33.4 above.

SECTION 5B —Notes

1. The product may make use of pre-programmed “scenes” that configure the lighting

levels in different areas for a particular activity or daylight level or occupancy status in

the most energy efficient manner. However products that are only capable

scene setting are not eligible.

Products may also incorporate the facility to monitor lighting energy ¢

3. If the product is designed to control any form of heating, ventilatio
(HVAC) equipment then, it must be listed under the HVAC Zone
Energy Technology Product List (ETPL).

n

33.4 Verification for ETL Listing

This sub-technology is “unlisted” therefore indiyi@tal not need to be
listed on the Energy Technology Product List.

33.5 Conformity testing

Products listed on the ETL may b
programme in order to ensure li

scheme’s conformity testing
continue to meet the ETL requirements.

33.6 Scope of CI

34 ' D¥®ighting Modules for Backlit
d Signs

34.1 Scope

The internally illuminated box signage and built up letters that, for example, spell out
company names, logos or other messages and pictures, have been included in the
Enhanced Capital Allowance (ECA) scheme because they offer substantial energy
and carbon savings, considering their usual long hours of operation. These products
are designed to provide a more efficient solution to back-lit Illuminated signs, which
have traditionally been using fluorescent batten fixtures or cold cathode systems.

These products are a form of Display Lighting, i.e. lighting used to highlight displays
of exhibits, signs associated with the business function, merchandise, and display
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34.2

34.3

34.3.1

case lighting used predominantly in the services and the retail industries either
indoors (e.g. shop vitrines) or outdoors (e.g. hotels and restaurant facades).

The ETL criteria are only applicable for situations where the white LED lighting
modules are integrated with the electronic control gear. Neither the individual white
LED lighting module or electronic control gear alone can be said to ‘comply with the
ETL.

The internally illuminated signs with white LEDs may also incorporate lighting control
devices such as dimming and presence controls.

Investments in backlit illuminated signs using white LED modules can only qualify
for Enhanced Capital Allowances if the products meet the eligibility criteria set out
below and are listed on the Energy Technology List (ETL).

Definitions

White light emitting diode (LED) lighting modules for backlit illumi
products which provide white light by means of solid state lighi
signage.

S are

The technology is used to internally illuminated box sig
white LEDs and modules, in combination with a '
internal and external applications.

ilt up’letters using
ear, in both

Requirements

Eligibility requirements

backlit iluminated signs shall:

able of producing white light. White light is defined in Annex 2,
paradgraph 3b of EC Regulation 245/2009 “Implementing Directive
2005/32/EC of the European Parliament and of the Council with regard to
Ecodesign requirements for fluorescent lamps without integrated ballast,
for high intensity discharge lamps, and for ballasts and luminaires able to
operate such lamps”;

m  Only include components that are compliant with the Ecodesign
requirements and energy labelling regulations in force, where applicable.
At the finalisation of this ETL criteria, the relevant regulations were:

- Commission Regulation (EU) No 1194/2012 of 12 December 2012 under
the Directive 2009/125/EC of the European Parliament and of the Council
with regard to Ecodesign requirements for directional lamps, light emitting
diode lamps and related equipment.
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- Commission Delegated Regulation (EU) No 874/2012 of 12 July 2012
supplementing Directive 2010/30/EU of the European Parliament and of
the Council with regard to energy labelling of electrical lamps and
luminaires

In addition, lamps and control gear shall comply with the following EU safety
directives and British/European standards:

m BS EN 50107-3. Product standard covering luminous signs with discharge
lamps and/or LED (light emitting diodes) and/or EL (electroluminescent)
light sources with a nominal voltage not exceeding 1000 V, with the
exclusion of general lighting, traffic- or emergency purposes

m BS EN 61347-2-13:2014, “Lamp control gear. Particular requir:
d.c. or a.c. supplied electronic control gear for LED module

nts for

34.3.2 Performance requirements
Eligible white LED lighting modules for backlit illuminated

m Have a lighting efficacy that is greater than, or equ ens per
circuit watt?®, when tested after 100 hours o i operation. If the
product incorporates dimming control it 8 its highest light
output level.

m Have a power factor that is great B, 0.9 at 275% of

m Be able to provide a ligh after 6000 hours of continuous
operation that is not les ) eir initial light output (in lumens).

In addition:

m The electrical p
2tnit from main circuit connection point to
ding losses in the control gear.

ement standards

All products shall be tested in accordance with the procedures laid down in one of
the following standards:

m BS EN 13032-1:2004 +A1:2012, “Light and lighting. Measurement and
presentation of photometric data of lamps and luminaires. Measurement
and file format”.

m IESNA LM-79-08, “Electrical and Photometric Measurements of Solid-State
Lighting Products”.

28 Lumens of light output emitted by the module per circuit watt of electrical power consumed.
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m BS EN 62722-2-1:2016, “Luminaire performance Part 2-1: Particular
requirements for LED luminaires”.

34.4.2 Rounding

For the avoidance of doubt test data should be presented to zero decimal places by
rounding down. As an example, an efficacy of 99.9 lumens per circuit Watt for
backlit illuminated signs would be expressed as 99 Im/W and deemed to be a fail.

34.5 Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:

m Independent testing
m Representative testing (see clause 34.5.1)

Further information regarding the first route can be found i ida Not&’5 on the
ETL product testing framework?®,

34.5.1 Representative testing

Where applications are being made for a rangg ore products that are
variants of the same basic design, test da > i
selection of models, provided thapall v f he following condition:

eristics, and testing a model in the
each group. The performance of each
ed using a validated mathematical model.

then all products based on the same representative model will be removed
from the ETPL.

34.6 Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

29 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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34.7 Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and some of the direct costs of installation. Clarity on the eligibility
of direct costs is available from HMRC.

&‘b
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Motors and Drives

35 Converter-Fed Motors

Date published 2016

Date first launched 2010

Former name Permanent Magnet Synchronous Motors
35.1 Scope

Converter-fed motors are applied throughout industry and commerce in a wide
range of ‘general purpose’ and specialist applications.

A converter-fed motor is designed to be operated from a non-sinusgi

reluctance or other design.

A converter-fed motor drive is a combination of a motor an
VSD can either be physically mounted on the motor to form
assembled, integrated unit, or the VSD and motor ca
two units that are designed to be connected togeth

Converter-fed motors are available in a wide ra ' igns and efficiencies. The
ECA Scheme aims to supports the purcha igh i cy products.

e motor and an integral electronic control
mutated to dc by the control device and the

n the Energy Technology Product List, products must
iteria as set out below.

ter-fed motors are products that are specifically designed to convert electrical
to mechanical power, and to rotate a drive shaft at a speed that is directly
related*to the non- sinusoidal multi-phase electrical power supplied to the motor.

Converter-fed ac motor drives consist of a motor, and a matched, electronic,
variable speed drive (VSD) that is specifically designed to provide the multi-phase
electrical power input needed to operate the motor, and to vary its speed in a
controlled manner in response to an external signal.
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35.3 Requirements

35.3.1 Eligibility requirements
Eligible products must:

m Be designed to include or operate with an electronic VSD
m Incorporate a converter-fed motor that:

a) Has a rated operating voltage between 200 and 700 Volts
b) Is CE Marked.

m Not incorporate any type of mechanical apparatus that derives its motive
force from the product’s motor, except for fans or pumps inc
solely for the purpose of product cooling or lubrication, int
couplings, and position encoding mechanisms.

m Not include a mechanically commutated dc motor

Category 1 (converter-fed ac motor) products must be desi
electronic VSD providing a non-sinusoidal multi-phas

the motor.

Category 2 and 3 (converter-fed motor drive uni ducts must be
configured for direct connection to the UK pub upply system, or a
private alternating current supply of nomi ‘ and voltage. The
electronic VSD should provide a aon-si i pliase electrical power supply

to the motor.

In addition, for all products (exce Ily commutated motors) that
include an electronic VSD, the flalso comply with the separate ETL criteria
for Variable Speed Drives.
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Table 35.1 Performance thresholds for converter-fed motors and motor drive units

Efficiency at full load of motor and VSD combined

Rated Power
of motor, PN

(kW) Maximum continuous speed rating (RPM)

up to 750 751 to 1000 1001 to 1500 Over 1500
0.75 >=75.0 >=78.9 >=82.5 >=80.7
11 >=77.7 >=81.0 >=84.1

15 >=79.7 >=82.5 >=85.3
2.2 >=81.9 >=84.3 >=86.7
3.0 >=83.5 >=85.6 >=87.7

4.0 >=84.8 >=86.8 >=388.6
55 >=86.2 >=88.0
7.5 >=87.7 >=90.0
11.0 >=89.0 >=01.1
15.0 >=89.9 >=01.8
18.5 >=90.5

22.0 >=90.9

30.0 >=01.6

37.0 >=02.1

45.0 >=02.4

55.0 >=02.8

e rated power (Py) is that of the motor, for ‘Duty type S1 — Continuous
running duty’ as defined in Section 4.2.1 of BS EN 60034-1: 2010 “Rotating electrical
machines — Part 1: Rating and performance”, and is determined with the product
operating at 100 % of its maximum continuous speed rating.

The efficiency at full load refers to the overall efficiency of the motor and VSD
combined.
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35.4 Measurement and Calculations

35.4.1 Measurement Standards and Test Requirements

Product efficiency at 100% of maximum continuous speed rating must be
determined using:

Method 2-1-2A according to Table 4 in Section 7 of BS EN 60034-2-1:2014
“Rotating electrical machines — Part 2-1: Standard methods for determining losses
and efficiency from tests (excluding machines for traction vehicles)”. Where the input
power P 1, must be measured at the main input terminals to the electronic VSD.

Note: until further notice results of tests according to BS EN 60034-2-1:2007 will
also be accepted.

Products must be operated from a standard 230, 400 or 690 Volt a
power supply during testing, and any filters that are required by
to comply with EU EMC Directives must be fitted.

Where the product does not include a VSD, it may be teste
matched VSD. If a single product is submitted for ass
report should be submitted.

For a product range, test results may be submi m provided:

35.4.2 Rounding

For the avoid

example,‘. pr
rated ed

should be presented to 1 decimal place. As an
ated power output of 45.0 kW, maximum continuous
an efficiency of 94.6 % would be deemed to be afail.

ETL Listing

wing testing routes may be used to demonstrate the conformity of
the requirements:

In-house testing — Self-certified

In-house testing — Self-tested and verified or cross-checked by an
independent body

m  Witnessed testing
m Independent testing
m Representative testing (see clause 35.5.1)

Further information regarding the first four routes can be found in Guidance Note 5
on the ETL product testing framework.

30 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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35.5.1 Representative testing

Where applications are being made for two or more products that are variants of the
same basic design, test data may be submitted for a representative selection of
models, provided that:

m All variants are of the same product range as the representative models
and the primary variations between models are rated power and physical
dimensions.

m All variants are constructed from the same materials.

m At least one detailed representative test report is provided for each product
range.

m Clear descriptions of the formulae or mathematical model u
calculating performance of the variants, and details of m
taken to verify this model are provided. Tests undertak
accuracy of the model must be carried out in accordan
procedures described above.

It should be noted that:

values.

m If a manufacturer voluntarily re
Energy Technology Pra@luct Li TPL) t
that representative modelNmay o pe permitted to remain on the
ETPL.

buying the equipment, but other direct costs such as the transport of the
t to site, and some of the direct costs of installation. Clarity on the eligibility
of direct costs is available from HMRC.
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36

Line Operated AC Motors

Date published 2015

Date first launched 2001

Former name Single Speed AC Induction Motors
36.1 Scope

36.2

36.3

36.3.1

Line operated ac motors are used to drive plant and machinery throughout industry
and commerce, and a wide range ‘general purpose’ products are available in
internationally agreed, standard designs with different rated power outputs, frame
sizes, fixed operating speeds, and energy efficiency ratings.

The ECA Scheme aims to encourage the purchase of higher efficienc
ac motors.

Investments in line operated ac motors can only qualify for Enh
Allowances if the specific product is named on the Energy Techn
To be eligible for inclusion on the Energy Technology Prod i
meet minimum performance criteria as set out below.

Definitions

Line operated ac motors covers products that
standard three phase electrical power int
shaft at a fixed speed that is dir rel

supply.

er, and to rotate a drive
cy of the electrical power

Requirements

ilt in method of cooling that is classified according to BS EN 60034-
4, “Rotating electrical machines. Methods of cooling (IC Code) as:

IC 410: (frame surface cooled — free convection),

IC 411: (frame surface cooled — self circulation)

IC 418: (frame surface cooled circulation by relative displacement.)

d) Dimensions and a power rating that conform with the requirements of IEC
60072-1: 1991-02 (sixth edition), “Dimensions and output series for
rotating electrical machines — Part 1: Frame numbers 56 to 400 and
flange numbers 55 to 1080”.

m Be capable of direct connection to the UK public electricity supply system,
or a private alternating current supply of nominally fixed frequency and
voltage

m Be rated at 50 Hz in accordance BS EN 60034-1:2010 (or IEC 60034-1:
2010) “Rotating electrical machines - Part 1: Rating and performance”.
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m Have a ‘Duty type S1 — Continuous running duty’ rated power output that is
greater than or equal to 0.75kW and less than or equal to 400kW as
defined in Section 4.2.1 of BS EN 60034- 1: 2010.

m Be CE Marked.

36.3.2 Performance requirements

Products must have an efficiency when tested in accordance with BS EN 60034-2-1.:
2014 at full load (i.e. 100% of their maximum continuous rated power output) that is

greater than or equal to the values shown in Table 36.1 below, which vary with rated
power output and number of poles. If the product’s specific rated power output is not
shown in Table 36.1, then the performance threshold is determined by i
in accordance with the method set out in Section 5.4.5 of BS EN 600

Note: until further notice results of tests according to BS EN 60034
also be accepted.

Table 36.1 Performance thresholds for line operated ac ma

Rated Efficiency at full load
Power

Output

(kW)
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36.4

36.4.1

36.5

200 >=96.5 >=06.7 >=96.3 >=054
250 >=96.5 >=06.7 >=96.5 >=054
280 >=96.5 >=06.7 >=96.6 >=054
315 >=96.5 >=096.7 >=96.6 >=054
355 >=96.5 >=096.7 >=96.6 >=054
375 >=96.5 >=96.7 >=96.6 >=054
400 >=96.5 >=96.7 >=96.6 >=054

">=" means "greater than or equal to"

For the avoidance of doubt test data should be presented to 1 decimal As an
example, a 4 pole, single speed motor with a rated power output of 4 an
efficiency at full load of 95.3% would be deemed to be a fail.

Measurement and Calculations

Measurement Standards and Test Require

must be determined in accordance with:

m Method 2-1-1B accordingto T achines - preferred

OR

ing electrical machines — Part 2-1:; Standard
sses and efficiency from tests (excluding

ct is submitted for assessment, one detailed test report should be
product range, test results may be submitted in summary form

Sufficient data is included to confirm that product performance was
determined in accordance with the procedures and test conditions laid
down in the relevant standards.

m Detailed test reports have been prepared for each product tested and are
available on request for inspection, where not submitted with the
application.

Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:
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m In-house testing — Self-certified

m In-house testing — Self-tested and verified or cross-checked by an
independent body

m  Witnessed testing
m Independent testing
m Representative testing (see clause 36.5.1)

Further information regarding the first four routes can be found in Guidance Note 5
on the ETL product testing framework3?,

36.5.1 Representative testing

Where applications are being made for two or more products that

models, provided that:

m All variants are of the same product range as the

dimensions.
m All variants are constructed from the s

m A detailed test report is provided for
each range.

m The representative mod
performance within each ré

m Clear descriptions and ing the relationship between the
representative model( jants are provided.

t List (ETPL) then other products linked with
odel may or may not be permitted to remain on the

mitted under these representative model rules is later
meet the performance criteria when independently tested,

all products based on the same representative model will be removed
e ETPL.

36.6 rmity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

36.7 Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the

31 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework

Page 154 of 241


https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework

Energy Technology Criteria List 2019

equipment to site, and some of the direct costs of installation. Clarity on the eligibility
of direct costs is available from HMRC.

37 Variable Speed Drives

Date published 2018
Date first launched 2001
37.1 Scope

A variable speed drive is essentially an electronic power converter that generates a
multi-phase, variable frequency output that can be used to drive a stand
operated ac motor, or permanent magnet synchronous or other conv motor,
and to modulate and control the motor’'s speed, torque and mechani
output.

Variable speed drives may be purchased either as a stand-alone
purchased as part of another item of plant or machinery. T
Energy Technology Product List because they can realise s
savings when used to control the speed of machine

The ECA Scheme covers two categories of pro

1. Variable Speed Drives for line operated ac(moto fined within the ETL
category line operated ac motors)
2. Variable Speed Drives for coguerter: motor fined within the ETL

category converter-fed motors

Products which are able to contrg ine o ted ac motors and converter-fed
motors are also covered, as lon e eligibility criteria are met for both forms
of control.

Investments in v.
Allowances if the s
To be eligible foi

only qualify for Enhanced Capital
is named on the Energy Technology Product List.
ergy Technology Product List, products shall

37.2

edd is specifically designed to drive a motor in a manner that
or's drive shaft at a variable speed dictated by an external signal.

37. irements

37.3.1 Eligibility requirements
Eligible products shall:

m Incorporate an electronic VSD that generates a controlled variable
frequency, variable voltage, 3 phase power output (with each phase
displaced by approximately 120 degrees) that is suitable for operating a 3
phase motor.

m Provide an adjustable variable-voltage, variable-frequency output that can
be matched to the torque-speed characteristic of the load (being driven by
the motor), including both loads with a quadratic torque-speed and linear
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37.4

torque-speed characteristics. The relationship between the voltage and
frequency of the product's output shall either be:

a) Predefined prior to sale to match a number of specific motor loads, which
can be selected during commissioning; OR

b) Programmed into the product during installation using a multi-point
approximation or parametric motor model as part of a clearly defined
commissioning procedure; OR

¢) Determined during commissioning by a self-tuning or automatic model
identification algorithm that automatically minimises the energy
consumption of the drive; OR

d) Automatically adjusted during operation as part of a control ithm in a
manner that ensures the product's output matches the ch
the motor and its load and minimises energy consumpti
OR

e) Any combination of (a) to (d) above.

m Be able to automatically vary, in response to an ex ol signal, the
frequency of its output between 5% (or less) eater) of the
frequency of its alternating current supp

m Be configured for direct connection t lic electricity supply
system, or a private alternating c inally fixed frequency
and voltage.

itions between speed
rammable, or automatically

m Be designed to make s
changes by the use of
adjusted, acceleration

type of mechanical apparatus that derives its motive
t's variable frequency output, including any form of
movement mechanism, except for fans or pumps
y for the purpose of product cooling.

between the voltage and frequency of the product's output is

| specification sheet. It may also be supported by the relevant operation
instruction document demonstrating the product’s functionality in accordance with
the criteria listed above.

Verification for ETL Listing

There are no testing requirements, however manufacturers shall provide sales and
technical brochures to evidence the conformity of their products against the
requirements from section 37.3.
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37.5

37.6

Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and some of the direct costs of installation. Clarity on the eligibility
of direct costs is available from HMRC.

&‘b
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Pipework Insulation

38

Pipework Insulation

Date published 2013
Date first launched 2001

38.1

38.2

38.3

38.3.1

Scope

Pipework insulation is used to reduce the amount of heat lost from pipework

containing hot fluids, and the amount of heat gained by pipework containing cold
and chilled fluids, thus reducing the amount of energy wasted on main the
temperature of the fluids.

The ECA Scheme covers six categories of pipework insulation:

Refrigeration pipework.
Chilled water pipework
Process pipework.
‘Domestic’ heating & hot water services (excludin
dwellings).

5. Non-domestic hot water services.
6. Non-domestic heating services.

PR

individual

Investments in pipework insulation can quali anced Capital Allowances
ow. Individual products used
in an installation do not need to be e Energy Technology Product List.

Definitions

Pipework insulati
the outer circumfer
into or out of t j

cer irements
installations of pipework insulation must:

categories 1, 2 and 3, comply with the relevant clauses, tables and annexes
5422: 2009 as set out in Table 38.1 below.

.1 Relevant clause, table(s) and annex(es) of BS 5422 (2009) used to
determine the minimum required thickness for each category of pipework
insulation covered by the ECA Scheme

Category Relevant Clause | Relevant Table(s) | Relevant Annex
1. Refrigeration pipework. 6 None F
2. Chilled water pipework. 7 10& 11 A
3. Process pipework. 10 21 A
2. For categories 4, 5 and 6, comply with the maximum permissible heat loss

criteria found within Table 38.2, Table 38.3 & Table 38.4 below, which duly form
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the basis for determining the minimum required thickness of pipework insulation
for each category for an eligible installation.

Table 38.2 Maximum Permissible Heat Losses for Domestic Heating & Hot Water

Domestic Heating & Hot Water

Outside pipe diameter (mm) Permitted Heat loss (W/m)
8 <=5.82
10 <=6.20
12 <=6.52
15 <=7.03

22 <=8.0
28
35
42
54

Table reproduced with kind permission from the ‘ECA En

Table 38.3 Maximum Permissible Heat Losses

Non-Domestic Hot Water Supply

Outside pipe diameter (mm Permitted Heat loss (W/m)
<=6.04
<=6.45
<=7.00
<=7.71
<=8.46
<=9.01
<=9.94
<=11.25

88.9 <=12.17

114.3 <=14.29

139.7 <=16.09

168.3 <=18.24

219.1 <=22.06

273 and above <=25.95

Table reproduced with kind permission from the ‘ECA Enhanced’ tables of NES Y-50 (2011).
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Table 38.4 Maximum Permissible Heat Losses for Non-Domestic Heating Supplies

Non-Domestic Heating Installations Maximum permitted heat loss (W/m)

Temperature Low Medium High
<=95°C 96-120°C 121-150°C
Outside pipe diameter Permitted Heat loss Permitted Heat Permitted Heat
(mm) (W/m) loss (W/m) loss (W/m)
17.2 <=7.78 <=10.57
21.3 <=8.42 <=11.25

26.9 <=9.05 <=12.06

33.7 <=9.86 <=13.04
42.4 <=10.83

48.3 <=11.42

60.3 <=12.61

76.1 <=14.12

88.9 <=15.28

114.3

139.7

168.3

219.1
273 and abov

inear interpolation methods may be used to calculate the
um permissible heat flows and, in combination with information on
rmal conductivity of the chosen product at the relevant mean
temperature, the minimum required thickness of insulation.

If the parameters of the specific installation are outside the scope of these
tables (e.g. different ambient air temperature, or linear interpolation is not
possible) then the minimum required thickness of insulation must be
calculated from first principles using the methodology set out in Annex A of
BS 5422: 2009.

m  The methodology set out in Annex F of BS 5422: 2009 must be used to
calculate the minimum required thickness for refrigeration pipework
insulation needed to comply with clause 6.3.2 of BS 5422: 2009.
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38.4

38.5

38.6

Verification for ETL Listing

This sub-technology is “unlisted” therefore individual products do not need to be
listed on the Energy Technology Product List.

Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

Scope of Claim

Expenditure on the provision of plant and machinery can include not
costs of buying the pipework insulation products, but other direct ¢
transport of the equipment to site, and some of the direct costs ofin
on the eligibility of direct costs is available from HMRC.
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Radiant and Warm Air Heaters

39 Radiant Heating Equipment

Date published 2019

Date previously reviewed 2014

Date first launched 2002
39.1 Scope

Radiant heating equipment covers products that are specifically designed to heat
people or objects in the space below them by infrared radiation witho ing the
surrounding air directly, and optimising controllers that ensure radiaptheati
systems operate in an efficient manner.

39.2 Definitions

Radiant heaters are widely used to provide space heati es, retalil

cone or plaque that emits infrared radiation w
focussed and directed downwards by refle

Radiant heaters are available in
Scheme encourages the purchase i iCi adiant heaters. It also

encourages the purchase of optimisil rs that ensure that radiant heating
products and systems operate in'a » nt manner that reflects weather
conditions, occupation schedule >

Unitary radjant t
Multi burn [

and packages.

nits and packages.

eater units and packages.
ater units and packages.

ohwnhE

radiant heating equipment can only qualify for Enhanced Capital
ces if the specific product is named on the Energy Technology Product List.
igible for inclusion on the Energy Technology Product List, products shall
meet the eligibility requirements as set out below.

39.3 Requirements

39.3.1 Eligibility requirements

To be eligible, all products shall comply with the relevant requirements set out
below:

1. All products incorporating radiant heaters shall:
m Be gas or oil-fired.
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m Be designed to be permanently mounted above head height.
m Be CE marked.

2. All products incorporating radiant tube type heaters shall incorporate a reflector
(with end caps) that directs the radiated heat downwards.

3. All products that incorporate optimising controllers shall:
m Incorporate a microprocessor based controller that is pre-programmed to:

a) Automatically control the temperature in one or more zones within a
building in an energy efficient manner that reflects predefined zone
occupation schedules.

b) Automatically switch radiant heating equipment on and off in accordance
with the predefined occupation schedule for each of the zon ing
controlled.

m Incorporate the following automatic control mechanisms:

switches on the radiant heaters to prevent equip
from freezing up.

d) A building fabric protection mechanism that m ternal or internal
sation from
occurring.

e) An anti-tampering mechanism t product’s control strategy
from being modified, a ¢ control mechanisms
from being disabled, exc oning, maintenance or
testing.

m Provide facilities that eng

nutes or less), for each day of the week,
iods of occupation per day (i.e. at least 14

with the requirements of the EU EMC Directive 2014/30/EU or be
E Marked.

m A mechanism is defined as “any sequence of pre-defined actions that
performs a given function, where an action can be defined in hardware
and/or software terms”.

m Products that incorporate control strategies that are specifically designed to
control other types of equipment (other than warm air or radiant heaters) are
not eligible.
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39.3.2 Performance requirements

All products that incorporate radiant heaters shall have a seasonal space heating
energy efficiency (ns) that is greater than or equal to the values set out in Table 39.1

below.
Table 39.1 Performance requirements for radiant heating equipment.

Seasonal space heating
energy efficiency (ns)

%
2 80.0%

Product category

1. Unitary radiant tube heater units and packages.
2. Multi burner radiant tube heater units and packages. > 80,
3. Continuous radiant tube heater units and packages.
4
nsi

:0%
%

v

Radiant plaque and cone heater units and packages.

means "greater than or equal to"
39.4 Measurement and Calculations

39.4.1 Measurement standards

The seasonal space heating energy effici
accordance with the procedure g

Ecodesign requirements
The emission efficiency a i adiant heating component of
continuous radia ati

39.4.2
ace heating energy efficiency for the product shall be calculated
n below:

Ns = Nson — F(1) = F(4) — F(5)

®m nNson iS the seasonal space heating energy efficiency in active mode,
expressed in %.
Ns,on = Ns,th * Ns,RF

® nsun is the weighted thermal efficiency and nsre is the emission efficiency,
both of which shall be determined in accordance with Annex Ill, point 5(b)
of Commission Regulation (EU) 2015/1188 for commercial local space

heaters.

m F(1) is a correction factor accounting for a negative contribution to
seasonal space heating efficiency for commercial local space heaters due
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to adjusted contributions for options for the heat output, expressed in %.
The value for this shall be determined in accordance with Table 6 of
Commission Regulation (EU) 2015/1188.

m F(4) is a correction factor accounting for a negative contribution to the
seasonal space heating energy efficiency by auxiliary electricity
consumption, expressed in %. The value for this shall be determined in
accordance with Annex Ill, point 5(f) of Commission Regulation (EU)
2015/1188 for commercial local space heaters.

m F(5) is a correction factor accounting for a negative contribution to the
seasonal space heating energy efficiency by energy consumption of a
permanent pilot flame, expressed in %. The value for this shall be
determined in accordance with Annex lll, point 5(g) of Commi
Regulation (EU) 2015/1188 for commercial local space he

39.4.3 Test requirements

The product shall be tested with the minimum possible len
consistent with the product’s design specification. Wh
several parts that are to be connected together during , thé"product shall
be tested with the minimum possible interconnecti

39.4.4 Rounding

For the avoidance of doubt, efficiehcy t ata sh resented to 1 decimal
place. As an example, a unitary ra t tu eater with a seasonal space heating
energy efficiency of 79.9% woul e ot meet the performance
requirements.

39.5 Verification

Representative testing (see clause 39.5.1)

formation regarding the first four routes can be found in Guidance Note 5
on the ETL product testing framework®2,

39.5.1 Representative testing

Where applications are being made for a range of two or more products that are
variants of the same basic design, test data may be submitted for a representative
selection of models, provided that all variants:

m Use the same fuel (e.g. oil or gas) as the representative model.

32 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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m Fit within the same product category (e.g. are all unitary radiant tube
heater units) as the representative model.

The representative models shall be selected by dividing the range of products into
groups of models with similar characteristics, as above, and testing a model in each
group. The performance of each model in the group shall be predicted by
extrapolation or interpolation or by using a validated mathematical model. As a
minimum, a full test report shall be provided for at least one model tested in each
range of products. Details of the calculation method used in determining the
performance of models that have not been tested shall also be provided.

It should be noted that:

m If a manufacturer voluntarily removes the representative mode
Energy Technology Product List (ETPL) then other product
that representative model may or may not be permitted t
ETPL.

m If any product submitted under these representative mo
found not to meet the performance criteria when i
then all products based on the same representativ:
from the ETPL.

39.6 Conformity testing

Products listed on the ETL may be subje the s
programme in order to ensure listed

g’s conformity testing
conti eet the ETL requirements.

39.7 Scope of Claim

Expenditure on the provision of | hinery can include not only the actual
costs of buying t qui ect costs such as the transport of the
equipment to site, direct costs of installation. Clarity on the eligibility
of direct costs/is,a

39.8

39.8.1

39.8. tive future direction of the requirements

f provisional test standards has been introduced to enable performance
measurement for the Ecodesign regulation for local space heaters. With the
exception of the test standard for continuous radiant heating systems which
previously did not exist, these provisional standards are not included in this
specification. Future requirements will reference the finalised versions of the test
standards when they come into force.

40 Warm Air Heating Equipment

Date published 2019
Date previously reviewed 2015
Date first launched 2003
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40.1 Scope
Warm air heating equipment covers products that are specifically designed to
provide space heating by using the heat generated by a burner to raise the air
temperature in the space(s) being heated, and optimising controllers that ensure
warm air heating systems operate in an efficient manner.
40.2 Definitions
Warm air heaters are widely used to provide space heating for warehouses, retail
sheds, sports centres, factories, and other buildings containing similarly large
spaces. Warm air heaters contain a gas or oil-fired burner that is used to heat the air
in the space directly, or indirectly by means of a heat exchanger. A fa
distribute the warm air throughout the space(s) being heated.
Warm air heaters are available in a range of different types and
ECA Scheme encourages the purchase of higher efficiency warmai rs. It also
encourages the purchase of optimising controllers that en [
products and systems operate in an energy efficient manne
conditions, occupation schedules and user requirem
The ECA Scheme covers three categories of prog
1. Indirect fired condensing packaged ater units including on/off,
high/low and fully-modulating t
2. Indirect fired condensing pa ir heategimodules including on/off,
high/low and fully-modulati ;
3. Optimising controllers fors g systems including both
standalone unit and e products
Investments in warm air heating an only qualify for Enhanced Capital
Allowances if the on the Energy Technology Product List.
To be eligible for : echnology Product List, products shall
meet the eligihili et out below.
40.3 Req
40.3.1 ments

all products shall comply with the relevant requirements set out

roducts incorporating warm air heaters shall:

e gas or oil-fired (where gas includes biogas and oil includes liquid
iofuels).

m Be designed to be permanently installed in one of the following ways:
a) As a suspended, wall mounted or floor-standing unit.
b) As a heating module within an air handling unit.

m Incorporate a fan to distribute warm air within the heated space, unless they
are warm air heating modules that are specifically designed to be installed in
an air handling unit.

m Be CE marked.
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2. All products that incorporate optimising controllers shall:
m Incorporate a microprocessor based controller that is pre-programmed to:

a) Automatically control the air temperature in one or more zones within a
building in an energy efficient manner that reflects predefined zone
occupation schedules.

b) Automatically switch warm air heating equipment on and off in
accordance with the predefined occupation schedule for each of the
zones being controlled.

m Incorporate the following automatic control mechanisms:

a) An optimum start mechanism that monitors external and/or internal
temperatures, and calculates when the warm air heating equi t need
to be switched on in order to just reach pre-set temperatur
of the next occupancy period.

optimum start mechanism and periodically upda [ ve that
the mechanism uses, to reflect changes in buildi [

c) A frost protection mechanism that monitors
switches on the warm air heaters to prg
from freezing up.

d) A building fabric protection mechani ors external or internal
temperatures and swit t condensation from
occurring.

e) An anti-tampering mech vents the product’s control strategy
from being modified, ifiedautomatic control mechanisms
from being disabled, commissioning, maintenance or
testing.

tion times for the building and for each zone
als of five minutes or less), for each day of the week,
periods of occupation per day (i.e. at least 14

n periods per week). b) Define the temperature set-

re dates (e.g. holidays) when the warm air heating equipment
Id be completely switched off, or operated at frost, fabric or
ment protection levels.

rovide facilities that enable building users to “temporarily override” the pre-
t times when the warm air heating is scheduled to be switched off within an
individual zone.

m Conform to the requirements of the EU EMC Directive 2014/30/EU or be CE
Marked.

Where:

m A mechanism is defined as “any sequence of pre-defined actions that
performs a given function, where an action can be defined in hardware
and/or software terms”.
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40.3.2

40.4

40.4.1

40.4.2

40.5

40.5.1

m Products that incorporate control strategies that are specifically designed to
control other types of equipment (other than warm air or radiant heaters) are
not eligible.

Performance requirements

All products shall have a seasonal space heating energy efficiency that is greater
than or equal to 80.0%.

Measurement and Calculations

Performance metric and Measurement standard

The product’s seasonal space heating energy efficiency shall be d
accordance with the method set out in:

m  Commission Regulation (EU) No 2016/2281 impl
2009/125/EC of the European Parliament and of t establishing a
framework for the setting of Ecodesign requi

Rounding

For the avoidance of doubt seas
be presented to 1 decimal place. A
seasonal space heating energy
the performance requirements.

gy efficiency test data shall
e, a warm air heater unit with a
0% would be deemed to not meet

Verification

ndent testing
Representative testing (see clause 40.5.1)

nformation regarding the first four routes can be found in Guidance Note 5
on the ETL product testing framework®3,

Representative testing

Where applications are being made for a range of two or more products that are
variants of the same basic design, test data may be submitted for a representative
selection of models, provided that all variants:

33 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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m Use the same fuel (e.g. oil or gas) as the representative model.

m Fit within the same product category (e.g. are all indirect fired condensing
packaged warm air heater units) as the representative model.

m Have the same control mechanism (e.g. are all fully-modulating warm air
heater units) as the representative model.

The representative models shall be selected by dividing the range of products into
groups of models with similar characteristics, as above, and testing a model in each
group. The performance of each model in the group shall be predicted by
extrapolation or interpolation or by using a validated mathematical model. As a
minimum, a full test report shall be provided for at least one model tested in each
range of products. Details of the calculation method used in determinin
performance of models that have not been tested shall also be provi

It should be noted that:

m If a manufacturer voluntarily removes the representativ
Energy Technology Product List (ETPL) then oth
that representative model may or may not be per ain on the
ETPL.

m If any product submitted under these re
found not to meet the performance crj
then all products based on the same
from the ETPL.

model will be removed

40.6 Conformity testing

Products listed on the ETL may,
programme in order to ensure li

o0 the scheme’s conformity testing
ontinue to meet the ETL requirements.

40.7 Scope of

of plant and machinery can include not only the actual
but other direct costs such as the transport of the

40.8.2 lllustrative future direction of the requirements

The eco-design Tier 2 Minimum Energy Performance Standards for this category of
products is due to come into force on 1 January 2021. At this time, there may be
some scope to increase performance thresholds; however, the technology is close
to its energy efficiency limits. Future requirements may look to encourage the use of
‘green’ gases with lower carbon emissions than oil and natural gas.

A new test standard has also been introduced to enable performance measurement
for the Ecodesign regulation for warm air heaters. This is currently under provisional
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status and is therefore not included in this specification. Future requirements will
reference the finalised version of the new test standard when it comes into force.

&‘b
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Refrigeration Equipment

41 Absorption & Other Heat Driven Cooling &
Heating Equipment

This category only covers products installed as part of a CHP scheme that has been
awarded a certificate from the CHP Quality Assurance (CHPQA) programme. The
absorption chiller's useful chilling effect must be driven by heat derived from the
CHP plant. The absorption plant is assessed with the CHP plant under CHPQA
programme - for further information go to www.chpga.com.

42 Air Blast Coolers

Date published 2018

Date first launched 2003

Former name Forced Air Pre-Coolers
42.1 Scope

cool water and other process liquid
Some products also make use o

Air blast coolers ed as packaged air blast free coolers and
general air blagt coo air blast free coolers include the valves and
control syste i r use as’a pre-cooler to a refrigeration chiller with full,
partial orqo f [

ions are not suitable for free cooling. General air
dry coolers) are sold ready to connect to any suitable

me encourages the purchase of free standing air blast coolers that
e cooling fan when the ambient air temperature is high, and/or
speed fan(s) with appropriate controller to modulate the cooling fan
ccording to cooling demand.

oolers that are sold as an integrated part of a mechanical chiller are not
included in this category, but are covered by the ‘Packaged Chillers’ sub-technology
of the ETL.

Investments in air blast coolers can only qualify for Enhanced Capital Allowances if
the specific product is named on the Energy Technology Product List. To be eligible
for inclusion on the Energy Technology Product List, products shall meet the
eligibility criteria as set out below.
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42.2 Definitions

Air blast coolers are products that are specifically designed to cool water or process
liquid by means of a heat exchanger, over which air is forced by a fan(s), prior to
transfer to a refrigeration system.

42.3 Requirements

42.3.1 Eligibility requirements
To be eligible, products shall:

m Incorporate a heat exchanger designed to cool water or othe
liquids.

m Incorporate a fan(s) which forces air over the heat exc

m  Conform with the requirements of the EU Pressure Equi
PED 2014/68/EU in respect of its design, manufa
procedures, or be CE Marked.

In addition air blast coolers shall incorporate:
Either:

m a series of control valves (or “by-pass S that re-direct the water
or other process liquid f esponse to a control
signal, and a controller ass mechanism and turns off

42.3.2 Perf
Eligible

olers shall have:

nergy efficiency rating (EER) that, at a 5K liquid temperature
nce (i.e., difference between inlet and outlet liquid temperatures)
5K approach temperature difference (i.e. difference between inlet
air and outlet leaving water temperature) and when operating at maximum
cooling capacity (as stated on the datasheet), is greater than or equal to
(>=) 100.0.

All packaged air blast free coolers are eligible, and do not need to meet a minimum
EER performance threshold.

42.4 Measurement and Calculations

42.4.1 Performance metrics
Where EER = net cooling capacity (kW) / effective power input (KW).
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42.4.2 Measurement Standards and Test Requirements

The required minimum performance shall be demonstrated using Method A or B, as
setoutin 42.4.2.1 and 42.4.2.2 below.

For both methods A and B, the liquid for the test shall be water. Effective measured
power input is the electricity required to run the fan(s) at full speed plus any control
equipment. Water pump power shall not be included. The measurement of air flow
will not be required as part of the test. Hybrid coolers shall be run dry i.e. without
adiabatic cooling.

42.4.2.1 Method A - Direct Measurement

Product performance shall be demonstrated by measuring the coolin
power input in accordance with the test procedure in BS EN 1048:2

20K difference in approach temperature. The EER should be de
test point. The approach temperature is the difference in te
outlet water leaving the product and the inlet air temperatu
the ambient temperature condition of the inlet air).

42.4.2.2 Method B - Indirect Measurement

of operating conditions for each . oduct pesfermance and EER at a 5K
liquid temperature difference and [ perature difference shall then be
determined by extrapolation fro

42.4.3 Rounding

For the avoidanc
example, an

d be presented to 1 decimal place. As an
deemed to be a fail.

Any of te routes may be used to demonstrate the conformity of
[ equirements:

use testing — Self-certified

e testing — Self-tested and verified or cross-checked by an
independent body

Witnessed testing
m Independent testing
m Representative testing (see clause 42.5.1)

Further information regarding the first four routes can be found in Guidance Note 5
on the ETL product testing framework3*,

34 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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42.5.1 Representative testing

Where applications are being made for two or more products that are variants of the
same basic design, heat exchanger test data or predictions using a validated
mathematical model may be submitted for a single representative model, provided
that all variants:

m Use air to liquid heat exchangers of the same constructional design.
m Have the same general arrangement of fans and heat exchangers.
m Are constructed from materials with same heat transfer characteristics.

m Have the same (+/- 5%) or better energy efficiency as the representative
models.

Since model numbers are dependent on configuration, dimensions,
type of fans, heat exchanger coil number and fin type, wild cards ¢
representative models as long as the criteria listed above are m
PA2**T2*-080N06D, where the wild card is applied to numbgr of
orientation (horizontal or vertical).

Evidence supporting representative models, includin
heat exchanger configuration, fan area to coil area

It should be noted that:

m If a manufacturer volun S entative model from the

ame representative model will be removed

42.6 Con

ay be subject to the scheme’s conformity testing
ensure listed models continue to meet the ETL requirements.

iture on the provision of plant and machinery can include not only the actual
uying the equipment, but other direct costs such as the transport of the

nt to site, and some of the direct costs of installation. Clarity on the eligibility
of direct costs is available from HMRC.
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43

Air-Cooled Condensing Units

Date published 2019
Date previously reviewed 2016
Date first launched 2004

43.1

43.2

43.3

43.3.1

Scope

Air-cooled condensing units covers products that are specifically designed to

provide cooling to other equipment and systems that incorporate evaporators (and
associated expansion valve control systems). Air-cooled condensing units are
factory-assembled units that consist of an air-cooled condenser, one or more
compressors, and interconnecting pipe work. They may include liquid rs, filter
driers, oil separators, shut off valves and related controls, and a we
housing.

Definitions

cooling applications, including cold
equipment, temperature controlledse tion areas, and for air conditioning

efficiency products:
The ECA Sch

re units.
te ature units.

ies are defined in terms of the product performance at a particular
ing point. Products may be submitted under more than one category.

ents in air-cooled condensing units can only qualify for Enhanced Capital
ces if the specific product is named on the Energy Technology Product List.
gible for inclusion on the Energy Technology Product List, products shall
meet the eligibility requirements as set out below.

Requirements

Eligibility requirements
To be eligible, products shall:

m Be designed to operate with one or more clearly identified standard
refrigerants.
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m Be afactory assembled unit that incorporates at least the following
components:

a) Air-cooled refrigerant condenser.
b) One or more electrically driven refrigeration compressors.

c) A control system that controls the product’s compressor(s) and cooling
fan(s).

m Conform to the requirements of the Pressure Equipment Directive
2014/68/EU in respect of their design, manufacture and testing
procedures.

43.3.2 Performance requirements

Products shall have a coefficient of performance (COP) or Seaso ergy
Performance Ratio (SEPR) that is greater than or equal to the values wn in
Table 43.1, according to the rated cooling capacity of the product!

Evaporating | Rated cooling

temperature capacity, Pa erfor c

Threshold
rametei

(Dew point) (kW)
HT +5°C >34
220
>3.30
MT -10°C
SEPR >3.30
Operating
temperature copP 220
COP 1.1
SEPR 21.70
SEPR 21.80
COP 211

rating points

Evaporating Ambient Compressor
Temperature category temperature | (Condenser air-on) suction gas
(Dew point) temperature temperature
High temperature units +5°C 32°C 20°C
Medium temperature units -10°C 32°C 20°C
Low temperature units -35°C 32°C 20°C
Where:

m COP = refrigerating capacity divided by the power absorbed.

m SEPR = reference annual cooling demand divided by the annual electricity
consumption of the product
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43.4

43.4.1 Measurement standards

43.4.2

m Refrigerating capacity, power absorbed and reference annual cooling
demand are as defined in BS EN13215:2016 “Condensing units for
refrigeration — Rating conditions, tolerances and presentation of
manufacturer’s performance data”.

m Any condenser sub-cooling factored into the refrigerating capacity shall be
clearly declared, noting that when a liquid receiver is incorporated into the
product with no subsequent sub-cooler, the liquid temperature at the unit
outlet should be used to determine capacity.

Measurement and Calculations

calculating product performance:

m BS EN 13215:2016 “Condensing units for refrige
tolerances and presentation of manufacturer’s pe

setoutin BS EN 13771-2:2007 wi
accordance with BS EN 13771-

For product categories where a
obtained in accordance wij
BS EN 13215:20 ntj

ld is specified, performance data
000 will be accepted as an alternative to

Test Re&Ji

Produgtperfakman r be determined using Method A or Method B to
to determine SEPR, subject to the following reporting

easurement, a detailed test report shall be provided and include a
f achieved performance at the required standard rating point.

easurement, a detailed test report shall be provided for test point
ition A or condition B according to the rating conditions defined in BS EN
:2016 “Condensing units for refrigeration — Rating conditions, tolerances
and presentation of manufacturer’'s performance data”.

In addition, a statement of performance at load conditions A, B, C and D, shall
be provided. Where results are determined by calculation then this should be on
the basis of design and/or extrapolation. In this case, details of such calculations
and/or extrapolations, and of tests to verify the accuracy of the calculations
undertaken shall be made available.

3. The refrigerant properties used in the analysis of product / compressor
performance shall be obtained from one of the following sources:
m The US National Institute of Standards & Technology (NIST) Standard
Reference Database 23 Thermodynamic and Transport Properties of
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4.

43.4.3 Performance metrics

43.4.3.1 Method A to determine COP
Under method A:

Refrigerants and Refrigerant Mixtures Database: Version 6.0 or later. See
http://fluidproperties.nist.gov/ or http://www.nist.gov/.

m The ASERCOM properties database as defined in the ASERCOM
Compressor Certification scheme, which is based closely on the NIST
database (see http://www.asercom.org/).

For the high temperature category only, data for a suction gas temperature of
20°C may be obtained by the thermodynamic translation of data physically
tested at 10K superheat.

To enable calculations to be checked, the report shall include (or be
accompanied by) the manufacturer’s design data for the product and its key
components, including the type of refrigerant used, condenser fan motor power,
and compressor make and model number.

The product’s coefficient of performance (COR dard rating point
(as specified in Table 43.2) shall be calculat d used to generate
its published performance over the standa emperature and

evaporating temperature conditions.

The accuracy of these calcula d in the following manner:

a) Actual product performance db termined at two test conditions
close to the relevant sta ), point’specified in Table 43.2 that comply
with the following limits:

| be within £1°C of the standard rating

hall be within +5°C of the standard rating point,
all be above the standard rating condition, and one

erature shall be within £1°C of the standard rating point.

easurements shall be made at each test condition with the
measurement uncertainty specified in Table 3 of BS EN 13771-2:
ilst the product operating under stable conditions at full load:

i. Condensing and evaporating pressures and dew point temperatures at
the compressor inlet and outlet.
ii. Superheat and sub-cooling at the compressor’s inlet and the product’s
outlet.
iii. Condenser air inlet temperature.
b) The condenser’s UA value is determined at each test condition using the
verified compressor performance data to establish the heat rejection rate.

c) The arithmetic mean of the UA values at the two test conditions is used to
determine the condensing temperature, and the product’s performance at the
standard rating point.

The test report shall include (or be accompanied by):

a) Details of the calculation used to determine product performance.
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b) The following information on the product’s compressor:

i. Refrigerating capacity and COP at the appropriate standard rating
point specified in BS EN 12900: 2013, and at the relevant standard
rating point specified in the eligibility criteria for ‘refrigeration
compressors’.

ii. Evidence that the product’s compressor is listed on the Energy
Technology Product List, or that its performance has been
independently verified

iii. A copy of the manufacturer’s published performance data (or a print
out of its key performance data from the manufacturer’s
design/selection software).

43.4.3.2 Method B to determine COP

43.4.3.3 Method C to determine SEPR

Under method C, product performance shall be d > sting the product
in accordance with the procedures in BS EN 1 2017 “Compressor and
condensing units for refrigeration. Performaace [ '
Condensing units”. The test conditions t 2 SEPR calculation
method, should be those descri in B “Condensing units for
refrigeration — Rating conditions, to ion of manufacturer’s
performance data”.

43.4.4 Rounding

L Listing

wing testing routes may be used to demonstrate the conformity of
t the requirements:

In-house testing — Self-tested and self-certified

In-house testing — Self-tested and verified or cross-checked by an
independent body

m  Witnessed testing
m Independent testing
m Representative testing (see clause 43.5.1)

Further information regarding the first four routes can be found in Guidance Note 5
on the ETL product testing framework®.

35 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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43.5.1 Representative Testing

Where applications are being made for a range of two or more products that are
variants of the same basic design, test data may be submitted for a representative
selection of models, provided that all variants:

m Use the same refrigerant as the representative model.

m Have the same compressor type (i.e. manufacturer, method of
compression (e.g. reciprocating or scroll) and type of enclosure (e.g.
hermetic or semi-hermetic)) as the representative model.

m Have the same sub cooling arrangement as the representative model.
m Fit within the same product category (e.g. are all high temperature units).

each range of products.
It should be noted that:

m If a manufacturer voluntarily removes th
Energy Technology Product List (ETP,
that representative model may or ma

model from the
er products linked with
itted to remain on the

ETPL.

m If any product submitte de tive model rules is later
found not to meet the pe an iteria when independently tested,
then all products base m resentative model will be removed

from the ETPL.

43.6 Conformity

Products liste ubject to the scheme’s conformity testing
programr@in e listed models continue to meet the ETL requirements.

43.7

n th vision of plant and machinery can include not only the actual
the equipment, but other direct costs such as the transport of the
e, and some of the direct costs of Installation. Clarity on the eligibility

43.8

43.8.1 Indicative review date
This specification is scheduled for review during the 2021/22 ETL review cycle.

43.8.2 lllustrative future direction of the requirements

As the use of new low Global Warming Potential (GWP) refrigerants becomes more
widespread in the air cooled condensing units market, eligibility and performance
requirements may be reviewed, to account for the range of new lower GWP
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refrigerants that will become more widespread due to the EU F-gas regulations. The
performance parameters may also be reviewed; products could potentially be
assessed on their overall environmental impact accounting for seasonal efficiency,
refrigerant GWP and refrigerant leakage.

44  Automated Permanent Refrigerant Leak
Detection Systems

Date published 2019

Date previously reviewed 2016

Date first launched 2001
44.1 Scope

Automated permanent refrigerant leak detection systems are pr
specifically designed to continuously monitor the atmospherg i
refrigeration equipment and, in the event of detection of re

44.2 Definitions

An automated permanent refrigerant leak deteg ,
the atmosphere in the vicinity of refrigerati ipme other components or

standalone/fixed point systems each space, aspirated systems
have a single master control pal Ases refrigerant concentration levels
from multiple spaces by e inglai es from each space through tubing.

s if the specific product is named on the Energy
. To be eligible for inclusion on the Energy Technology
shall meet the eligibility requirements as set out below.

ity requirements
To be eligible, products shall:
m Continuously monitor the refrigeration system for refrigerant leakage.

m Detect the presence of one or more refrigerants (which shall be clearly
named in the information supporting the application) and raise an audible
alarm when a pre-set level of refrigerant is reached.

m Have fittings to allow permanent fixing to the wall or floor.

m Standalone systems shall be able to operate in conditions of between --25
to 50°C and relative humidity levels of up to 90%.
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m Aspirated systems shall be capable of extracting air samples in conditions
of between -25 to 50°C and relative humidity levels of up to 90%. The
control panels of these systems shall be able to operate in conditions of
between 0 to 50°C and relative humidity levels of up to 90%.

m Be CE marked.

Automated permanent refrigerant leak detectors shall be calibrated for each
refrigerant named in the application. The product shall be capable of detecting at
least one of the following types of refrigerant: HCFC, HFC, HC, HFO, Carbon
Dioxide (CO2) or Ammonia (NHs).

Automated permanent leak detection systems dedicated to ammonia detection for
concentration levels at which ammonia is flammable, are not eligible.

44.3.2 Performance requirements

To be eligible, products shall:

m Meet the relevant alarm signal threshold set out i 1 below, which

varies with refrigerant type.

m Generate an alarm signal when the level g the atmosphere

at refrigerant concentratic
44.1.

Table 44.1 Performance threshe
detection systems

pnated permanent refrigerant leak

Refrigerant Alarm signal
threshold Measurement Measurement

- accuracy sensitivity
(parts per million,

ppm) (ppm) (ppm)
+20 10

<5,000 +500 100
<100 +20 10

than or equal to" where products that can generate an alarm signal

ormance require ments.

m Measurement accuracy refers to the allowed variation between the
measured and actual refrigerant level in the atmosphere.

m  Measurement sensitivity refers to the change in the refrigerant
concentration level that a product is able to detect. This is not the minimum
refrigerant concentration level that the product is able to detect.
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44.4 Measurement and Calculations

44.4.1 Measurement standards

The test procedures set out in the following test standards can be used to
demonstrate product performance:

m BS EN 14624:2005 “Performances of mobile leak detectors and of room
controllers of halogenated refrigerants”. (Section 11.2 — Efficiency tests of
room controller).

m BS EN 14624:2012 “Performance of portable leak detectors and of room
monitors for halogenated refrigerants”.

m Gas Detector Selection and Calibration Guide, SIRA, 2005,
1856092976 ISBN 13: 9781856092975.

44.4.2 Test Requirements

The performance of the equipment shall be tested at the co stated in the

performance criteria using calibration gases produce ho at are
traceable to national standards.
A calibration report shall be supplied that demagnstra product’s sensitivity,

accuracy and alarm setting using test g

44.5

as
& demonstrate the conformity of

In-house ' sted and verified or cross-checked by an
inde

| ‘itne
n

garding the first four routes can be found in Guidance Note 5
uct testing frameworks,

44.5. entative testing

pplications are being made for two or more products that are constructed
using a common set of sensors and electronic modules, then test data may be
submitted for a representative selection of models that clearly demonstrate the
performance of each type of sensor with each refrigerant, and impact on
performance of using different electronic modules.

It should be noted that;

m If a manufacturer voluntarily removes the representative model from the
Energy Technology Product List (ETPL) then other products linked with

36 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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44.6

44.7

44.8

44.8.1

44.8.2

that representative model may or may not be permitted to remain on the
ETPL.

m If any product submitted under these representative model rules is later
found not to meet the performance criteria when independently tested,
then all products based on the same representative model will be removed
from the ETPL.

Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

Scope of Claim

Expenditure on the provision of plant and machinery can includ
costs of buying the equipment, but other direct costs such as the

equipment to site, and some of the direct costs of installati i
of direct costs is available from HMRC.

Review

Indicative review date

This specification is scheduled fo ing th 2123 review cycle.

lllustrative future directiq eqUirements
A provisional update to th neasuring refrigerant concentration levels,
prEN 14624:201 ors has been released. It is currently under

review and has not d in this specification; however, future
requirements is also a provisional standard prEN 50676 for
eIectricaI‘uip refrigerant and SF6 detection and concentration
erenced in future requirements.

Cellar cooling refrigeration equipment is permanently installed and uses the
standard refrigeration cycle of evaporation, compression and condensation to cool a
cellar or other storage space.

Cellar cooling refrigeration equipment is available in a range of different designs and
efficiencies. The ECA Scheme aims to encourage the purchase of higher efficiency
products. It also encourages the purchase of free cooling units that utilise free
cooling in order to reduce the energy consumption of the cellar cooling refrigeration
equipment when weather conditions are suitable.

The ECA Scheme covers three categories of cellar cooling equipment:
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m Single split systems with the equipment supplied in two parts (evaporator
and condensing unit) to be connected on installation.

m Dual split systems with the equipment supplied in three parts (two
evaporators and one condensing unit) to be connected on installation.

m Free cooling units for cellar cooling.

Investments in cellar cooling equipment can only qualify for Enhanced Capital
Allowances if the specific product is named on the Energy Technology Product List.
To be eligible for inclusion on the Energy Technology Product List, products must
meet minimum eligibility criteria as set out below.

45.2 Definitions

Cellar cooling equipment covers refrigeration products that are sp
to maintain, by means of a refrigeration system, an indoor envir
condition suitable for the storage of chilled beverages below 12° cooling
units that ensure free cooling is utilised when the outside [
sufficiently low.

45.3 Requirements

45.3.1 Eligibility requirements
To be eligible, cellar cooling refrigekati [ ucts must:

m Have a cooling capacit
conditions for ambien
of 10°C.

it products must:

ilise to draw in ambient air from outdoors to provide free cooling
n the ambient temperature is sufficiently below the required indoor
rature.

rate a fan which meets the minimum energy efficiency
requirements for fans driven by motors with an electric input power
between 125W and 10kW as given in eco-design regulation (EU) No
327/2011.

m Include a damper which is designed to close when the free cooling unit is
not in operation in order to prevent air leakage from outdoors into the
cooled space.

m Incorporate an automatic control system which controls both the free
cooling unit and cellar cooling equipment as follows:

- The free cooling unit is in operating mode when the outside ambient
temperature is below a set temperature.
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Air is circulated within the cooled space by using one or two fans of the
cellar cooling unit evaporator when the free cooling unit is in operating
mode, the remaining one or more evaporator fans being switched off.

- The free cooling unit fan starts and draws ambient air into the cooled
space when the temperature rises to a given setpoint and the outside
ambient temperature is below the set temperature.

- When the temperature of the cooled space reduces to the setpoint
temperature minus the set temperature differential, the free cooling
unit fan switches off.

- If the outside temperature rises above the set temperature, the free air
cooling system goes into standby mode and the cellar coali
equipment resumes normal operation.

m Be CE Marked.

45.3.2 Performance requirements

Cellar cooling refrigeration products must have a coefficient nce (COP)
equal to or greater than the figures shown in Table 45.

Product category

Single split systems

Dual split systems

45.4 C

4541
in accordance with:

Available Specification PAS 57:2003 “Cellar cooling
ipments Procedure for determining performance and calculating
efficiency”.

45.4,
following amendments:

Section 6.2 “Cooling capacity measurement”

m The test period shall be at least 1 hour and at the end of the test period,
the temperature of the thermal mass must be at or below the temperature
that it was at when the test period started.

Section 6.3 “System energy consumption measurement”:

m System energy measurement conditions - room B temperature at 10°C +
2°C.

m Steady state conditions:
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- air on to the evaporator is maintained within the band 8°C to 12°C.
- the thermal mass is maintained at a temperature of 10°C £ 0.5°C.

m The temperature in test room B for the system efficiency test shall be 10°C
+ 2°C, with the average temperature during the test period being 10°C +
0.5°C.

m The test period shall be at least 2 hours and must end at the same point in
the temperature control cycle for room B that the test started at.

m At the end of the test period, the temperature of the thermal mass must be
at or below the temperature that it was at when the test period started.

Section 6.4 “Conditions to be recorded”:

m Section 6.4.2 “Temperature (°C), accuracy + 0.3°C of the.”

- Add m) thermal mass at two locations (the closest
furthest location from, the air off the evaporator).

The following additional information shall be included in

m A copy of data recorded for both the cdpaci consumption

tests.
m Thermal mass - type, temperat| ndq umber and type of
containers used.

clearly showing the position of the

45.4.3 Rounding

For the aypidal test data should be presented to 2 decimal places. As an

45.5 r ETL Listing

wing testing routes may be used to demonstrate the conformity of
t the requirements:

In-house testing — Self-tested and verified or cross-checked by an
independent body

Witnessed testing
m Independent testing
m Representative testing (see clause 45.5.1)

Further information regarding the first three routes can be found in Guidance Note 5
on the ETL product testing framework®”.

37 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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45.5.1 Representative testing

45.6

45.7

46

Where applications are being made for a range of two or more products that are
variants of the same basic design, test data may be submitted for a representative
selection of models, provided that all variants:

m Use the same refrigerant as the representative model.

m Have the same compressor type (i.e. manufacturer, method of
compression (e.g. reciprocating or scroll) and type of enclosure (e.g.
hermetic or semi-hermetic)) as the representative model.

m Have the same sub cooling arrangement as the representative model.

m Have the same number of evaporators.

m Fit within the same product category (e.g. are all split syst

The representative models must be selected by dividing the ran
groups of models with similar design characteristics, and testing

It should be noted that:

m If a manufacturer voluntarily remove esentative model from the
Energy Technology Product List ) th ePproducts linked with
that representative modgl may permitted to remain on the
ETPL.

m If any product submitted
found not to meet the
then all products base
from the ETPL.

resentative model rules is later
ia when independently tested,
2 representative model will be removed

be subject to the scheme’s conformity testing
listed models continue to meet the ETL requirements.

costs is available from HMRC.

Curtains, Blinds, Doors and Covers for
Refrigerated Display Cabinets

Date published 2015
Date first launched 2001
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46.1 Scope

Curtains, blinds, doors and covers are barriers that can be used to reduce the
infiltration of ambient air (and heat flow) into refrigerated display cabinets, thereby
reducing the energy consumption of the cabinet.

46.2

46.3

46.3.1

The ECA Scheme covers six categories of products:

1.

Strip curtains that consist of transparent, flexible strips hung adjacent to each
other, and fastened at both ends to neighbouring strips, in a manner that allows
temporary openings to be made in the curtain for the purpose of removing items
from the cabinet.

Blinds that consist of a flexible fabric mounted on a roller mechanism that
enables the blind to be deployed across the display window of the t when
the retail outlet is closed or during trading. The blind may also inc
motorised control system.

Transparent chest freezer covers (or ‘bubble lids’) that consi

incorporates access holes that enable items to be rem
without removing the cover.

4. Transparent sliding doors that consist of doors WI coating,
mounted in a mechanism (that is designed to b window of the
cabinet) that enables the doors to be opene to be removed
from the cabinet.

5. Transparent hinged doors that consist cat reflective coating,
mounted in a mechanism (thati led in the window of the
cabinet) that enables the door items need to be removed
from the cabinet.

6. Enhanced air flow manage signed to enhance the descending
air curtain at the front of an ¢ ed display cabinet in order to reduce
the infiltration of ambi ent comprises modifications or
attachments t ecabinet.

Investments i and covers for refrigerated display cabinets

can only

ally designed to reduce the infiltration of ambient air into a
ted display cabinet.

Requirements

Eligibility requirements

To be eligible, products must:

m Be of fixed design and dimensions with a unique product code.

In addition, products in categories 1, 2, 3, 4 and 5 must:
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m Provide a flexible or rigid barrier that can be used to reduce the infiltration
of ambient air (and heat flow) through the open display window of a
refrigerated display cabinet.

m Be designed to fit one or more specific types or models of refrigerated
display cabinet in a manner that ensures that when fitted there is no air
gap around the edges of the product’s rigid barriers, and an air gap of less
than 20mm around the edges of the product’s flexible barriers.

Products in category 6 must:

m Be a physical device designed to modify or be permanently attached to the
shelving of one or more specific types or models of refrigerated display
cabinet.

m Be designed to guide the air flow(s) more closely down the enti of a
refrigerated display cabinet in order to reduce the infiltrati i

Equipment that contains integrated lighting equipment is eligible
lighting equipment also meets the relevant ETL criteria for
units or white light emitting diode lighting units as appropria

46.4 Verification for ETL Listing

There are no testing requirements, however C shall provide sales and
technical brochures to evidence the confopmi ducts against the
requirements from section 46.3.

46.5 Conformity testing

Products listed on the ETL may j the scheme’s conformity testing
programme in order to e list

46.6 Scope of

ilve Condensers

2018
2001

47.1 Scope

Evaporative condensers allow refrigeration systems to operate with lower head
pressures and higher efficiencies than can be achieved using air-cooled condensers
or water-cooled condensers. They use evaporative cooling to remove heat from the
refrigerant vapour.

Evaporative condensers are generally used in larger refrigeration systems and the
ECA Scheme aims to encourage their purchase as an alternative to lower efficiency
solutions.
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Investments in evaporative condensers can only qualify for Enhanced Capital
Allowances if the product is named on the Energy Technology Product List. To be
eligible for inclusion on the Energy Technology Product List, products shall meet the
eligibility criteria as set out below.

47.2 Definitions

Evaporative Condensers are specifically designed to cool and condense high-
pressure refrigerant vapour by means of a heat exchanger that has a wetted
external surface across which air is blown by a fan.

47.3 Requirements

47.3.1 Eligibility requirements
To be eligible, products shall:
m Incorporate:

a) A heat exchanger that is designed t ondense

refrigerant vapour.
b)  An axial fan that blows air ov, exchanger.

2 tank to enable total
torage tank to be

c) A blow down facility for
dissolved solids cog
controlled.

d)  And either:

he external surface of the heat
2S a water pump and a water storage

nism that wets the external surface of the heat
igh ambient temperatures (evaporative cooling)
es to dry operation when a user defined dry switch-
eached at lower temperatures (dry cooling). The hybrid
nism will also include includes a water pump and a water
torage tank.

rm with the requirements of the EU Pressure Equipment Directive
8/EU in respect of its design, manufacture and testing procedures,
or be'CE marked.

In addition, where products incorporate an automatic blow down control
system, they shall also incorporate a means of measuring total dissolved
solids content of the water in the storage tank.

47.4 Verification for ETL Listing

There are no testing requirements, however manufacturers shall provide sales and
technical brochures to evidence the conformity of their products against the
requirements from section 47.3.
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47.5 Conformity testing
Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.
47.6 Scope of Claim
Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and some of the direct costs of installation. Clarity on the eligibility
of direct costs is available from HMRC.
48 Packaged Chillers
Date published 2019
Date previously reviewed 2016
Date first launched 2014
Former name Packaged Chillers (tested for season ce to ESEER)
48.1 Scope
Packaged chillers cover products that are speg esigned to cool liquids by
means of a refrigeration system that is pa e Wi sifgle factory assembled
unit. Optionally products also may be d ed t i
48.2 Definitions
Packaged chillers generate chil that can be used to provide space cooling
in summer in large air-conditione ildings; these are comfort chillers. They can

48.2.1

rent space conditioning needs within a building. Some
hillers also incorporate free cooling mechanisms that can be
ount of electricity needed by the product to provide cooling at

scheme, comfort chillers are defined as products which are

d to deliver a chilled water flow temperature of greater than or equal to 2°C.
perature process chillers are defined as products that are designed to meet
a process cooling load with a chilled water flow temperature of between 2°C and
12°C, inclusive.

Packaged chillers are available in a wide range of different designs and efficiencies.
The ECA Scheme aims to encourage the purchase of the higher efficiency products.

Sub-categories
The ECA Scheme covers seven categories of products:

1. Air-cooled comfort chillers that provide cooling only and have a cooling
capacity that is less than or equal to 1,500kW.
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2. Air-cooled, reverse cycle, comfort chillers that provide both heating and
cooling and have a cooling capacity that is less than or equal to 1,500kW.

3. Water-cooled comfort chillers that provide cooling only and have a cooling
capacity that is less than or equal to 2,000kW.

4. Water-cooled, reverse cycle, comfort chillers that provide both heating and
cooling and have a cooling capacity that is less than or equal to 2,000kW.

5. Air-cooled simultaneous heating and cooling comfort chillers that are able
to provide both heating and cooling simultaneously and have a cooling
capacity that is less than or equal to 1,500kW.

6. Air-cooled high temperature process chillers that have a refrigeration
capacity that is less than or equal to 1,500kW.

7. Water-cooled high temperature process chillers that have
capacity that is less than or equal to 2,000kW.

Investments in packaged chillers can only qualify for Enhanced
the specific product is named on the Energy Technology P
for inclusion on the Energy Technology Product List, produc
eligibility requirements as set out below.

48.3 Requirements

48.3.1 Eligibility requirements
To be eligible, products shall:
m Incorporate the followi equipment:

a) One or more [ ed compressors.

rporates an integral free-cooling mechanism, it shall be:

integrated into the packaged chiller unit during product
acturing.

Directly controlled by the product’s control system in a manner that
maximises the use of free cooling for outside air, dry bulb temperatures
between 2.0 and 15.0°C, where the inlet and outlet water temperatures
may differ from the standard rating condition specified in Table 48.2 to
enable free cooling to occur at these ambient conditions.

m Able to provide a cooling capacity at an outside air, dry bulb temperature of
2.0°C and an outlet water temperature of 7.0°C that is at least (=) 50% of
the cooling capacity obtained at the standard rating condition specified in
Table 48.2.
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48.3.2 Performance requirements

Products shall have a Seasonal Space Cooling Energy Efficiency (nsc) or Seasonal
Energy Performance Ratio (SEPR) that is greater than or equal to the values set out
in Table 48.1, according to the rated cooling/refrigeration capacity of the product and
the product category. Products that can be used for comfort cooling and process
cooling applications can be listed under both categories, provided that the applicable
performance requirements for both comfort and process chillers, as set out in Table
48.1, are met.

In addition, reverse cycle products shall have a Seasonal Space Heating Energy
Efficiency (nsu) greater than or equal to the values set out in Table 48.1.
Simultaneous heating and cooling products shall have a cooling Energy Efficiency
Ratio (EER) and heating Coefficient of Performance (COP) greater th ual to
the values set out in Table 48.1.

&‘b
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Table 48.1 Performance thresholds for packaged chillers at standard rating

conditions
Performance
Rated cooling capacity thresholds
Product category
(kW) Heating
Ns.H (%)
without integral < 400 kW 2175.0%
Air-cooled free cooling > 400 kW and < 1500 KW > 190.0%
. comfort chillers mechanism
" that provide with integral < 400 kwW > 168.0%
cooling only free cooling

mechanism > 400 kW and < 1500 kwW

Air-cooled, reverse cycle, comfort < 400 kW

2. chillers that provide heating and
cooling = 400 kW and < 1500 kW

Water-cooled comfort chillers that
provide cooling only

< 400 kw 20.0% =212.0%

2 270.0% =284.0%

2284.0% =2290.0%
Performance

Product category Rated cooling capacity t.hresholds .
KW) Cooling | Heating
EER COP

Water-cooled, reverse cycle,
4. comfort chillers that provide = 400 kW
heating and cooling

=3.30 =3.70

Rated refrigeration Cooling SEPR

Product cateqory capacity performance
(kW) thresholds

< 400 kW

2 400 kW and < 1500 kW >7.00
< 400 kw =>8.00
) = 400 kW and < 1500 kW 29.00
precess chillers
21500 kW and < 2000 kW >29.10

“>" means "greater than or equal to"
“<” means “less than or equal to”
“<” means “less than”

Where:

m The seasonal space cooling energy efficiency (ns.c) is defined as the ratio
between the reference annual cooling demand pertaining to the cooling
season for a product and the annual energy consumption for cooling,
corrected by contributions accounting for temperature control and the
electricity consumption of ground water pumps, where applicable.
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m The seasonal space heating energy efficiency (ns) is defined as the ratio
between the reference annual heating demand pertaining to the heating
season for a product and the annual energy consumption for heating,
corrected by contributions accounting for temperature control and the
electricity consumption of ground water pumps, where applicable.

m The seasonal energy performance ratio (SEPR) is the efficiency ratio of a
high temperature process chiller at standard rating conditions,
representative of the variations in load and ambient temperature
throughout the year, and calculated as the ratio between the annual
refrigeration demand and the annual electricity consumption.

m The cooling energy efficiency ratio (EER) is the ratio of the net cooling

48.4 Measurement and Calculations

48.4.1 Measurement standards

The following standards, where applicab
performance:

268, liquid chilling packages and heat
pressors, for space heating and cooling

data for comfort chillers obtained in accordance with
ting conditions laid down in BS EN 14511:2013 will

mance data for comfort chillers obtained in accordance with the
rd rating conditions laid down in BS EN 14825:2016 will also
an alternative to testing in accordance with BS EN 14825:2018.

48.4% rmance metrics

48.4.2.1 Calculation of nsc

The seasonal space cooling energy efficiency (nsc) shall be calculated using the
equation below:

1 Z .
Ns,c —EXSEER— F(l)
Where:

m The Seasonal Energy Efficiency Ratio (SEER) is defined as the overall
energy efficiency ratio of the product, representative for the cooling season
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48.4.2.2

and shall be calculated in accordance with the methods described in BS
EN 14825:2018.

m The value of the Conversion coefficient (CC), which accounts for the
estimated 40% average EU generation efficiency, shall be 2.5.

m 2F(i) is the sum of the space cooling correction factors, of which there are
two:

- F(1), the temperature controls correction factor, shall be 3%

- F(2), the brine and water pumps correction factor, which is only applicable
for water-cooled cooling only and reverse-cycle comfort chillers, shall be
5%.

The seasonal space cooling energy efficiency shall be calculated bas e part

shall be weighted by the number of hours in a year during which
temperature condition occurs, as defined by the reference coolin

The part-load EER values shall be measured at four of the conditions;
A, B, C and D, which are defined in BS EN 14825:20 .3. The
remainder of the EER values shall be determined via i of the EER values

at part-load conditions A, B, C and D. For ambie ) ove the part load
used. For ambient temperatures below th
EER value for part load condition,D sha

The methods for calculating the ns;
BS EN 14825:2018, with a work

escribed in full in Clause 5 of
nex G of the same test standard.

Calculation of nsn

The seasonal sp
equation belo

ncy (ns.+) shall be calculated using the

in the methods described in BS EN 14825:2018.

al Coefficient of Performance (SCOP) is defined as the overall
ncy ratio of the product, representative for the heating

lue of the Conversion coefficient (CC), which accounts for the
estimated 40% average EU generation efficiency, shall be 2.5.

2F(i) is the sum of the space heating correction factors, of which there are
two:

- F(1), the temperature controls correction factor, shall be 3%
- F(2), the brine and water pumps correction factor, which is only applicable
for water-cooled reverse-cycle comfort chillers, shall be 5%.

The seasonal space heating energy efficiency shall be calculated for a low
temperature application with a water supply temperature of 35°C. nsn shall be
based on the part load Coefficient of Performance (COP) at the 46 outdoor
temperature conditions of the reference heating season, as defined in BS EN
14825:2018. Each part load COP shall be weighted by the number of hours in a
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48.4.2.3

48.4.2.4

48.4.2.5

48.4.3

year during which each outdoor temperature condition occurs, as defined by the
reference heating season.

The part-load COP values shall be measured at four of the 46 part-load conditions;
A, B, C and D, which are defined in BS EN 14825:2018 — see Table 48.3. The
remainder of the COP values shall be determined via interpolation/extrapolation of
the COP values at part-load conditions A, B, C and D. For ambient temperatures
above the part load D ambient temperature, the COP and capacity shall be
extrapolated from the values for part load conditions C and D.

The methods for calculating the ns+ and SCOP are described in full in Clause 8 of
BS EN 14825:2018, with a worked example in Annex H of the same test standard.

Calculation of SEPR

The SEPR shall be determined in accordance with the test conditi nd
calculation method described in Clause 10 of BS EN 14825:201

Calculation of EER

The cooling Energy Efficiency Ratio (EER) at full loa
following equation:

d using the

net cooling cqpo
ef fective power i

EER =

Calculation of COP

The heating Coefficient of Perfor,
the following equation:

@'determine product performance under laboratory
h the procedures set out in BS EN 14511:2018.

at the’standard rating conditions set out in Table 48.2 below, which
category.
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Table 48.2 Standard rating conditions for Packaged Chillers

Cooling EER and

Product category Cooling/refrigeration Heating COP
capacity (kW)

BS EN 14511-2:2018
Table 16, Standard rating

Air-cooled comfort chillers conditions, Water (for

that provide cooling only intermediate temperature
heating application and
comfort chillers)

BS EN 14511-2:2018 BS EN 1451
Table 16, Standard rating Table 12, St
conditions, Water (for condition
intermediate temperature
heating application and
comfort chillers)

BS EN 14511-2:2018
Table 11, Standard rati
Water-cooled comfort conditions, Water-tQ-
3. chillers that provide cooling  water (for intermg
only

Air-cooled, reverse cycle,
2. comfort chillers that provide
heating and cooling

1-2:20 BS EN 14511-2:2018

dard rating Table 7, Standard rating
Water-cooled, reverse cycle, -to- conditions, Water
4. comfort chillers that provide i

heating and cooling

EN 14511-2:2018

le 25, Cooling
capacity conditions for
air-cooled, water-cooled
process chillers

BS EN 14511-2:2018
Table 25, Cooling
capacity conditions for
air-cooled, water-cooled
process chillers

e, process chillers

duct’s cooling/refrigerating capacity (kW) and EER at part load; and heating
(kW) and COP at part load, shall be determined at the part load conditions
shown in Table 48.3 below and in accordance with the procedures detailed in BS
EN 14825:2018 for comfort and process chillers.

For comfort chillers, where cooling capacity (kW) and EER test data is available at
four part load conditions other than those stated in Table 48.3, these can be used to
calculate the cooling capacity and EER at part load ratios A, B, C and D as below. In
this scenario, test data in accordance with BS EN 14825:2013 will also be accepted
as an alternative to testing in accordance with BS EN 14825:2018 until further
notice.
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48.4.4

Table 48.3 Part Load Conditions for Packaged Chillers

Cooling EER and
cooling/refrigerating
capacity (kW) at part load

BS EN 14825:2018 Table 4,
Part load ratios A, B, C and D,
fan coil application, fixed or
variable outlet

Product category

Air-cooled comfort
chillers

BS EN 14825:2018 Table 5,
Part load ratios A, B, C and D,
cooling tower application, fan
coil application, fixed or
variable outlet

Water-cooled
comfort chillers

Heating COP and heating
capacity (kW) at part load

BS EN 14825:2018 Table 8,
Part load ratios A, B, C and D
low temperature application,
average reference heating
season, fixed or variable outlet

BS EN 14825:2018 Table 12,
Part load ratios A, B, Cand D
low temperature applicati
average reference
season, ground

Air-cooled high
temperature process

chillers

Water-cooled high
temperature process

chillers

variable outlet

BS EN 14825:2018 Table 16,
Part load ratios A, B, C and D,
high temperature application

BS EN 14825:2018 Table 17,
Part load ratios A, B, C and D,
high temperature application

each product was
t procedures in BS EN 14511: 2018

submitted for each range of products
e data to be recorded in a detailed test

. The test report shall include details of the data
duration of performance measurement.

e product can be used for comfort and process cooling applications,
rt demonstrating that the nsc performance threshold for comfort

is achieved may be provided. For these products, evidence that the SEPR
ance threshold for process chillers is achieved may be provided by

Rounding

For the avoidance of doubt test data should be presented to one decimal place. As
an example, a water-cooled, reverse cycle, comfort chiller with a cooling capacity of
100kW, and a seasonal space cooling energy efficiency of 219.9, or a seasonal
space heating energy efficiency of 211.9, would be deemed to not meet the
performance requirements.
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48.4.5

48.5

48.5.1

Uncertainties of measurement

All measurements used for the calculation of the SEER shall have a maximum level
of uncertainty as stated in BS EN 14825:2018.

Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:

m In-house testing — Self-certified

m In-house testing — Self-tested and verified or cross-checked by an
independent body

m  Witnessed testing
m Independent testing
m Representative testing (see clause 48.5.1 below)

Further information regarding the first four routes can be fo ance Note 5

on the ETL product testing frameworke,

Representative Testing

Where applications are being made forar, e products that are
variants of the same basic desig tted for a representative
selection of models, provided tha :

m Use the same refrigerant as th

m  Fit withi ory (e.g. are all water-cooled comfort chillers).

design that incorporate free cooling. Test data for representative models that
incorporate free cooling can only be used to represent variants of similar
at do not incorporate free cooling.

It should be noted that;

m If a manufacturer voluntarily removes the representative model from the Energy
Technology Product List (ETPL) then other products linked with that
representative model may or may not be permitted to remain on the ETPL.

m If any product submitted under these representative model rules is later found
not to meet the performance criteria when independently tested, then all

38 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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48.6

48.7

48.8

48.8.1

48.8.2

products based on the same representative model will be removed from the
ETPL.

Conformity Testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transp
equipment to site, and some of the direct costs of installation. Clarity
of direct costs is available from HMRC.

The end-user shall ensure that the product end-use application
process cooling, shall correspond to the ETL-compliant product ¢
example, if a product is listed on the ETL as a process chil
can only be made if the end-use application is for process c
comfort cooling.

Review

Indicative review date

This specification will be reviewe ) th 21/22 ETL review cycle.

llustrative future directia guirements

When the Tier 2
(EVU) 2016/22
market avera

ance standards of Commission Regulation
packaged chillers on 1 January 2021, the

will rise. Future requirements will therefore

to reflect the top 25% of products with regards to

Global Warming Potential (GWP) refrigerants becomes
e packaged chillers market, the requirements will be reviewed

2019
Date previously reviewed 2016
Date first launched 2003
Former name Commercial Service Cabinets

49.1

Scope

Professional refrigerated storage cabinets are products that are specifically
designed to store, but not to display, chilled and frozen foodstuffs.
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49.2 Definitions

Professional refrigerated storage cabinets are widely used in the catering industry to
store frozen or chilled foodstuffs (including super-chilled or partly-frozen foodstuffs),
but a door, lid or drawer shall be opened to view or access the contents of the
cabinet.

Professional refrigerated storage cabinets are available in a range of different
designs and efficiencies. The ECA Scheme aims to encourage the purchase of
higher efficiency products.

The ECA Scheme covers three categories of product:

m Single door (vertical) professional refrigerated storage cabinets with one
solid door or drawer accessing the same compartment.

m Double door (vertical) professional refrigerated storage ¢
solid doors or drawers accessing the same compartm

m Under counter and counter (counter type) professj
cabinets with one or more solid doors or drawers
compartment.

Investments in professional refrigerated storage cabi qualify for
Enhanced Capital Allowances if the specific prodt e Energy

Technology Product List. To be eligible for inclus nergy Technology
Product List, products shall meet the eligi eq as set out below. The
se of =fficiency products.

ECA Scheme aims to encourageghe p
d or frozen foodstuffs, whilst maintaining them

49.3 Requirements

49.3.1 Eligibility requirem

lly kept closed, but can be opened to access the contents of a
artment.

cure the contents of the cabinet from view when closed.

e users to access the contents of any part of the interior without

stepping into the refrigerated space.

Be a ‘plug in’ type cabinet with an integral refrigeration system (i.e.

incorporating a compressor and condensing unit).

m Have a gross internal volume between 68 and 1,495 litres; where the gross
internal volume is as defined as the volume within the inside walls of the
cabinet or of a compartment without internal fittings, with any doors being
closed.

m Be CE marked.

49.3.2 Performance requirements

Products shall have an Energy Efficiency Index (EEI) that is less than, or equal to,
the thresholds set out in Table 49.1 below, which depend on the type of cabinet,
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number of doors/drawers, cabinet overall external height and temperature
classification.

Table 49.1 Performance thresholds for professional refrigerated storage cabinets

EEI (ratio) performance

threshold

Overall external

Type Chilled (M1) Frozen (L1)

height (mm)
Single door professional refrigerated > 1050 <50.0 <60.0
storage cabinets (vertical) - - -
Double door professional refrigerated > 1050 <60.0 <65.0

storage cabinets (vertical)

Under counter and counter professional
refrigerated storage cabinets (counter)

< 1,050
"<" means "less than or equal to"
“<” means “less than”

“2” means “greater than or equal to”
Where:

m The Energy Efficiency Index (EEI) is
(Annual Energy Consumption of
(Standard Annual Energ

height.

49.4.1 Measurement st

The follo e used for measuring and calculating product
perfor

rigerated storage cabinets and counters for professional
, requirements and test conditions.”

standards will be accepted as an alternative to testing in accordance
5:2016 where the resulting performance data can be shown to be

The Energy Efficiency Index (EEI) of a product shall be calculated using the

equation below:
EEl = (AEC)>< 100 = (E24h x 365) % 100
B ~ \(M x Vn + N)

Where:

m E24h = the energy consumption of the cabinet over 24 hours, as defined in
BS EN 16825:2016 (measured in KWh)
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m Vn=net volume of the appliance, which is the sum of net volumes of all
compartments of the cabinets (measured in litres). Net volume is as
defined in Section 6.1 of BS EN 16825:2016. The net volume shall be
calculated as follows: the usable shelf area that food can be loaded onto,
multiplied by the usable height into which food can be loaded minus an
allowance for the height of the shelves, minus any other protrusions into
the usable space.

m M and N are scaling coefficients with values defined in Table 49.2 below.

Table 49.2 M and N scaling coefficients

Climate class 4 (30°C 55%RH) Value for M Value for N
Vertical chilled (single or double door)

Vertical frozen (single or double door)

Counter chilled

Counter frozen 2,380
49.4.3 Test Requirements
Cabinets shall be able to conform to the tempe, ifications set out in Table

3ss 4 (30°C, 55% RH).

The highest The lowest The lowest
temperature ®an temperature @ of | temperature ®ai
of the warmest M-| the coldest M- | of the warmest M-
package equal to | package equal to | package equal to

or lower than or higher than or lower than

Temperature classification °C

abinets and Counters intended for use in commercial kitchens” in BS
with the following test conditions:

Loading: as described in BS EN 16825:2016. For cabinets with shelves,
the minimum number of shelves to be used is calculated by dividing by
300mm the vertical distance from the surface of the lowest shelf or
loadable surface to the load limit line. The number of shelves resulting
shall be rounded to the nearest lowest integer, with a minimum of one shelf
to be used. The lowest height shelf should be located at the lowest
available height fitting.

m Temperature test: as described in BS EN 16825:2016, specifically section
5.34

m The energy consumption of the cabinet over 24 hours (E24h) of
cabinets fitted with integral condensing units shall be measured in
accordance with sections 5 and 6 of BS EN 16825:2016, and to the
accuracy specified in section 5.3.2.7 of BS EN 16825:2016.
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49.4.4

49.5

49.5.1

Rounding

For the avoidance of doubt test data should be presented to 1 decimal place. As an
example, a frozen, single door vertical professional refrigerated storage cabinet with
an EEI of 60.1 would be deemed to not meet the performance requirements.

Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:

m In-house testing — Self-tested and verified or cross-checked by an
independent body

m  Witnessed testing
m Independent testing
m Representative testing (see clause 49.5.1)

Further information regarding the first three routes can be f idance Note 5

on the ETL product testing framework®®.

Representative Testing

Where applications are being made for tw: models that are variants
of the same basic design, test data may
model’. The rules in Table 49.4
should be performance tested.

Table 49.4 Rules for selecting t

Selection rule

Any model may be selected to be the
representative model.

The model with the greatest energy
consumption shall be the representative
model.

Heaters (door,
lighting a”dPoth

eration system The model with the greatest energy

nt refrigerants consumption shall be the representative
model.
he above variations The rules set out above shall be combined

when selecting the representative model.

be noted that;

If a manufacturer voluntarily removes the representative model from the
Energy Technology Product List (ETPL) then other products linked with
that representative model may or may not be permitted to remain on the
ETPL.

m If any product submitted under these representative model rules is later
found not to meet the performance criteria when independently tested,
then all products based on the same representative model will be removed
from the ETPL.

39 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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49.6 Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity testing
programme in order to ensure listed models continue to meet the ETL requirements.

49.7 Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and some of the direct costs of installation. Clarity on the eligibility
of direct costs is available from HMRC.

49.8 Review

49.8.1 Indicative review date

This specification is scheduled for review during the 2022/

49.8.2 lllustrative future direction of the requireme

products with
regards to energy efficiency. As professional ré orage cabinet technology

improves, future requirements will be revi

50 Refrigerated Displ ets

Date published 2019
Date previously reviewed 2016
Date first launched

50.1 Scope

50.2

eratures. There are many different designs of refrigerated display
s, but all enable the customer to view the foodstuff stored in the cabinet,
ough an opening in the cabinet, or through a transparent door or lid.
Refrigerated display cabinets also include commercial beverage coolers, which are
specifically designed to chill and store pre-packaged, non-perishable beverage
products for sale to customers.

Refrigerated display cabinets are available in a range of different designs and
efficiencies. The ECA Scheme aims to encourage the purchase of higher efficiency
products.

The ECA Scheme covers four categories of products:

m ‘Plug in’/ integral refrigerated display cabinets with integral refrigeration systems
(i.e. incorporating a compressor and condensing unit).
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50.3

50.3.1

m ‘Remote’ refrigerated display cabinets that are designed to work with a non-
integral refrigeration system (i.e. where the compressor and condenser, or all or
parts of the refrigeration system are located at a different location from the
cabinet).

m ‘Water loop’ refrigerated display cabinets that are designed to work with integral
refrigeration systems where the condenser is partially or fully cooled by a closed
water circuit, from which heat may be recovered for space heating or for pre-
heating hot water systems. The closed water circuit may also be cooled by a
water chiller.

m ‘Chilled air’ refrigerated display cabinets that are designed to work with a ducted
air system served by a remote refrigeration system where the compressor,
condenser, evaporator and all parts of the refrigeration system are
different location from the cabinet.

Investments in refrigerated display cabinets can only qualify for
Allowances if the specific product is named on the Energy Techn uct List.
To be eligible for inclusion on the Energy Technology Prod ist,
meet the eligibility requirements as set out below.

Requirements

Eligibility requirements

To be eligible, products shall:

m Be designed to display chilled a fro oodstuffs, whilst maintaining them

within prescribed temperaturg

m Conform to one of the tempe ations in Table 50.1 when tested to
BS EN ISO 23953-2: i
beverage coole to one of the temperature classifications in Table

:2016 in climate class Ill (25°C, 60% RH).

Highest temperature 8., |Lowest temperature 8, of | Lowest temperature 05
of the warmest M- the coldest M-package of the warmest M-
package colder than or | warmer than or equal to | package colder than or
equal to (°C) (°C) equal to (°C)
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Highest temperature 0., | Lowest temperature 8, of | Lowest temperature 0,

of the warmest M- the coldest M-package of the warmest M-
package colder than or | warmer than or equal to | package colder than or
equal to (°C) {®) equal to (°C)
H1 +10 +1 -
H2 +10 -1 -

Table 50.2 Classification according to temperature for commercial beverage coolers

Class | Highest temperature 8., of | Lowest temperature 8, of | Average temperature
the warmest M-can colder | the coldest M-can warmer | colder than or equal

than or equal to (°C) than or equal to (°C) to (°C

K1 +7.0 0.0 +3.5

Kz +6.0 -1.0 .5

Ks +1.0 -3.5 -

Ka +9.0 +1.0 +5.0

All commercial beverage cooler classes are as describ N 16902:2016,
where the M-can temperature classes shall be d wi ccuracy of
+0.8°C.

50.3.2 Performance requirementg

Products shall have an Energy Effic (EEI) that is less than, or equal to,
the threshold shown in Table 50 - t temperature class and type of

cabinet.

Table 50.3 Performance t erated display cabinets

EL| performance thresholds (kWh/day/m?2)
Geometry/configuration

Horizontal Vertical
<10.00

<8.50 <11.00
<8.00 <11.00

<6.00 <7.50

M1 <5.00 <6.00

M2 <450 <550

g M <4.00 <5.00
‘é H2 < 4.00 < 5.00
2 Ki <4.00 <5.00
Kz <450 <550

Ks <5.50 <6.00

Ka <3.50 <450

"<" means "less than or equal to"
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50.4

50.4.1

50.4.2

Where the Energy Efficiency Index (EEI) is defined as the ratio of the product’s Total
Energy Consumption (TEC) to Total Display Area (TDA)

And where the geometry/configuration of the cabinet refers to the designation under
the classification system in BS EN ISO 23953-1:2015 Annex A and BS EN
16902:2016 Annex A for commercial beverage coolers, as follows:

m Vertical (V) cabinets comprise:

— VCltoVC4, VF1, VF2 and VF4, YC1 to YC4, YF1 to YF4, and YM5 to YM8
units.

— BCSO, BCST, BCSS, BCVO, BCVT, BCVS, BCCO, BCCOT, BCCOS,
BCCTO, BCCSO, BCCTT, BCCTS and BCCST commercial beverage cooler
units.

m Horizontal (H) cabinets comprise:

— HC1 to HCS8, HF1 and HF3 to HF7 units.
— BCHO, BCHT and BCHS commercial beverage cooler u

Measurement and Calculations

Measurement standards
The following standards shall be used to deter performance:

m BS EN ISO 23953-2:2015 ‘Refrigerat
requirements and test conditions.

s — Part 2: Classification,

m BS EN 16902:2016 ‘Commercia era oolers. Classification, requirements
and test conditions’

Please note that performance data
standard rating conditio
accepted as an a
until further nofi

accordance with the procedures and
N ISO 23953-2:2005+A1:2012 will be
accordance with BS EN ISO 23953-2:2015
glass that have been tested in accordance with
1:2012, performance data will only be accepted if the
calculated in accordance with BS EN ISO 23953-

nergy Technology prior to 1 January 2019, performance
ance with BS EN ISO 23953-2:2005 will also be accepted as
o testing in accordance with BS EN ISO 23953-2:2015. Similarly, if
ontain glass, the TDA shall be recalculated in accordance with BS

ance metrics

The Energy Efficiency Index (EEI) shall be calculated using the equation below:

_ Total energy consumption (TEC)
B Total display area (TDA)

Where:

m TEC is the daily energy consumption of the product in kWh/day calculated
according to BS EN ISO 23953-2:2015 section 5.3.6.3.4 and BS EN 16902:2016
section 6.3.13.3 for commercial beverage coolers.
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50.4.3

m TDA is the total display area of the product in m? calculated according to BS EN
ISO 23953-2:2015 Annex A and BS EN 16902:2016 Annex D for commercial
beverage coolers.

For water loop cabinets, the TEC shall be the sum of the direct cabinet consumption
(DEC) including compressor energy consumption, the pumping daily energy
consumption (CPEC) for the water circuit and the refrigeration energy consumption
(RECg)) for a remote indirect refrigerating system. The RECg, is used to approximate
the energy consumption associated with cooling the chilled water circuit when free
cooling or heat recovery for space or hot water heating is not feasible. The DEC,
CPEC and RECk for water loop cabinets shall be calculated in accordance with BS
EN ISO 23953-2:2015 Section 5.3.5.3 and Section 5.3.6.3.3.

For chilled air cabinets, the TEC shall be calculated in accordance wit
calculation methodology described in the air-cooled cases testing p
calculation method document available from:
https://www.rdandt.co.uk/news/aircooled.

dur

Test Requirements

All cabinets shall be tested in a test room conforming O 23953-2:2015

and BS EN 16902:2016 for commercial beverag rs.

During testing, the cabinet shall comply with th&con defined in BS EN ISO
239532:2015 with the following specificatioms:

with night blinds.

m Section 5.3.6 - Heat extractic ement when condensing unit is
remote from cabinet s according to section 5.3.6.3.1 and

all be allowed for the inlet chilled water flow

inets Il be tested in accordance with the methodology set out in
ases testing procedure and calculation method document available
.rdandt.co.uk/news/aircooled.

s defined in BS EN 16902:2016 with the following specifications:

m Section 6.3.8 — Lighting and night covers — follow the procedure described in
Figure 24 for commercial beverage coolers with lighting and night covers. Test
data shall not include results from testing with night blinds.

Products that use refrigerant blends consisting of a mixture of two or more
component refrigerants may exhibit temperature glide, where the refrigerant
evaporates and condenses over a temperature range at constant pressure. For
these products, the evaporating temperature shall be the mid-point temperature of
the evaporating temperature range.

Hybrid water loop cabinets which are also able to operate as air-cooled integral
cabinets shall be tested in both air-cooled and water-cooled modes. The TEC for
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hybrid water loop cabinets shall be calculated as the average of the TEC in air-
cooled mode and the TEC in water-cooled mode.

The test report shall be prepared in accordance with the specification set out in BS
EN ISO 23953-2:2015 and in BS EN 16902:2016 for commercial beverage coolers.

50.4.4 Rounding

For the avoidance of doubt, M-package temperatures should be rounded to the
nearest integer value (where 0.5 should be rounded up). M-can temperatures for
commercial beverage coolers should be rounded to one decimal place. Other test
data should be presented to two decimal places. As an example, a vertical MO
cabinet with an EEI performance threshold of 7.51 would be deemed to meet the
performance requirements.

50.5 Verification for ETL Listing

Any of the following testing routes may be used to demons
products against the requirements:

m In-house testing — Self-tested and verified or cross-Cc
body (for all categories except for water loop

an independent
y cabinets)

m Witnhessed testing

m Independent testing

50! belo

s can be found in Guidance Note 5

m Representative testing (see cla

Further information regarding the

50.5.1

ve the same precise classification according to Annex A
. The rules in Table 50.4 shall be used to select the
hat should be performance tested.

for selecting the representative model for performance testing

riation between Selection rule
model

Cosmetic differences to  Any model may be selected to be the representative model.
the exterior

Heaters (door, trim etc.), The model with the greatest direct electrical energy consumption
fans, defrosts, lighting (DEC) shall be the representative model.
and other accessories

Temperature level The model with the lowest temperature setting shall be the
representative model.

40 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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50.6

50.7

50.8.2

Variation between Selection rule
models
Length Any model may be selected to be the representative model. All

variants shall have a length that is within £50% of the
representative model length.

Type of doors Where some variants have sliding doors and some have hinged
doors, the representative model should be equipped with hinged
doors.

Cabinet depth The model with the greatest cabinet depth shall be the
representative model.

Shelves The model with the lowest number of shelves shall be the

representative model.
Front-opening height The model with the largest front-opening heigh

(throat): the representative model.
Two or more of the The rules set out above shall be combined
above variations representative model

It should be noted that:

m If a manufacturer voluntarily removes the represent

Conformity testing
Products listed on the ET

f plant and machinery can include not only the actual

eq nt, but other direct costs such as the transport of the

d some of the direct costs of installation. Clarity on the eligibility
ble from HMRC.

IndiCative review date

This specification is scheduled to be reviewed during the 2022/23 review cycle.

lllustrative future direction of the requirements

Future requirements will see the alignment of the Energy Efficiency Index definition
for refrigerated display cabinets with the proposed eco-design regulation for
refrigerating appliances with a direct sales function. The requirements for small ice
cream freezers will be separated out from the horizontal refrigerated display cabinet
segment, in line with ecodesign. Performance thresholds will also be reviewed to
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ensure that the ETL specification captures the upper quartile of products on the
market.

51 Refrigeration Compressors

Date published 2019

Date previously reviewed 2016

Date first launched 2002
51.1 Scope

Refrigeration compressors are products that are specifically designed to_taise the
pressure, temperature and energy level of a refrigerant vapour by me
means as part of a "vapour-compression, economised vapour co
transcritical CO; refrigeration cycle.

Economiser packages consist of a refrigeration compressor, an e
and an economiser that is capable of increasing refrigeran
refrigeration cycle efficiency.

51.2 Definitions

(COy) cycle. They range in size ffoR [ erated display cabinets
used in shops and supermarkets, {0 th d in large industrial refrigeration
systems in breweries.

Refrigeration compressors are ¢
efficiencies, and can be
products. The E
products.

ange of different designs and
hermetic, semi-hermetic or open
rage the purchase of the higher efficiency

The cate ressor and economiser package covered are:

1. Hi i or HC refrigerant.

2. Me ith HFC or HC refrigerant.

i FC or HC refrigerant.

re transcritical/subcritical with R744 refrigerant.

These categories are defined in terms of the specific refrigerant type and
the product performance at a particular temperature rating point.

m ‘Subcritical cascade’ refers to the first stage of a two-stage process using
two vapour compression cycles, the first stage with R744 and the second
stage with an HFC or other refrigerant.

m ‘Transcritical/subcritical’ refers to single stage products that normally
operate in a subcritical mode, but can also operate in transcritical mode as
and when conditions demand.

m Products may be submitted under more than one category.
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51.3

51.3.1

51.3.2

Investments in refrigeration compressors can only qualify for Enhanced Capital
Allowances if the specific product is named on the Energy Technology Product List.
Claims shall be made for listed products with a named refrigerant and specified
rated refrigerating capacity. To be eligible for inclusion on the Energy Technology
Product List, products shall meet the eligibility requirements as set out below.

Requirements

Eligibility requirements
To be eligible, products shall:

m Use the refrigerant specified by the product category.
m Be either a refrigeration compressor or an economiser p

m Incorporate a positive displacement type, hermetic or s
compressor (with integral electric motor).

intermediate gas temperature to the level r

Products that depend on an extemal m or operation (i.e. ‘open’

Performance requiremen

Products shall have a coefici
specified standard rating points. The rated
t shall be specified and for products that use

refrigerant with which the stated COP has been

Evaporating | Condensing | Compressor | Liquid
temperature | temperature| suction gas sub- COP
(Dew Point) | (Dew Point) | temperature | cooling |threshold

Medium Temperature
with HFC or HC -10°C 45°C 20°C 0K >2.40
refrigerant

Low Temperature with o o o > 1.45
HFC or HC refrigerant -35°C 40°C 20°C OK

Medium temperature
transcritical/subcritical -10°C 15°C 0°C 0K 24.70
with R744 refrigerant

Low temperature
transcritical/subcritical -35°C 15°C -25°C 0K >1.80
with R744 refrigerant
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Evaporating | Condensing | Compressor | Liquid

temperature | temperature| suction gas sub- COP
Category (Dew Point) | (Dew Point) | temperature | cooling |threshold

Low temperature
subcritical with R744

-35°C -5°C -25°C 0K =2 3.70

"2" means "greater than or equal to"
Where:
m COP is the ratio of the refrigerating capacity to the power absorbed.

m For economiser packages, zero sub-cooling refers to the liquid condition at
the condenser exit.

51.4 Measurement and Calculations

51.4.1 Measurement standards

The following standards, where applicable, shall be u
calculating product performance:

m BS EN12900:2013 “Refrigerant comprés Rati ditions, tolerances

and

[ g units for refrigeration.
Performance testing a . P& efrigerant compressors”.
m  ANSI/ASHRAE Standarde: thods of Testing for Rating Positive
Displacement Refriger; and Condensing Units”.
Please note that tests carried o aice with the procedures set out in BS
EN 13771-1:2003 ethas af’alternative to those set out in BS EN

51.4.2 Perforn‘nc

The f P

nce (COP) of a product shall be calculated using the

Refrigerating capacit
cop = Refrig g capacity

Power absorbed

P shall be calculated at the standard rating point in the manner set
S EN12900:2013 “Refrigerant compressors. Rating conditions, tolerances
entation of manufacturer’s performance data”.

51.4.3 Test requirements

Product performance may be calculated by interpolation of performance data
obtained in accordance with the specified test standards at a minimum of three
rating points commonly used to independently verify compressor performance
characteristics within the industry. The calculated performance shall be adjusted to
take account for uncertainties in the measurements and interpolation method in line
with industry best practice.
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A test report shall be submitted in accordance with the formats specified in BS
EN13771-1:2016. This shall include a statement of measured or calculated
performance at the standard rating point.

The refrigerant properties used in the analysis of compressor performance shall be
obtained from one of the following sources:

m The US National Institute of Standards & Technology (NIST) Standard
Reference Database 23 Thermodynamic and Transport Properties of
Refrigerants and Refrigerant Mixtures Database: Version 6.0 or later. See
http://fluidproperties.nist.gov/or http://www.nist.gov/.

m The ASERCOM properties database as defined in the ASERCOM
Compressor Certification scheme, which is based closely on t
database (see http://www.asercom.org/).

Where necessary some liquid sub-cooling may be used during te
correct operation of the test apparatus, provided the results are
liquid sub-cooling of OK.

51.4.4 Rounding

For the avoidance of doubt, test data should be ted imal places. As
an example, a product in the high temperature gateg ith a COP of 3.19 would
be deemed to not meet the performance reguireime

51.5

sting (see clause 51.5.1)

arding the first four routes can be found in Guidance Note 5
duct testing framework*:.

51.5. sentative testing

plications are being made for a range of two or more products that are
variants of the same basic design, test data may be submitted for a representative
selection of models, provided that all variants:

m are the same compressor type i.e. method of compression (e.g.
reciprocating or scroll) and type of enclosure (e.g. hermetic or semi-
hermetic) as the representative model.

m fit within the same product category (e.g. are all high temperature HFC or
HC units).

41 https://www.gov.uk/government/publications/enerqgy-technology-list-etl-product-testing-framework
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The representative models shall be selected by dividing the range of products into
groups of models with similar design characteristics using the same refrigerant, and
testing a model in each group. The performance of each model in the group shall be
predicted using a validated mathematical model or validated simulation software.
Evidence should be provided for both the method and the type of validation used. As
a minimum, a test report for at least one model in each range of products shall be
provided.

It should be noted that:

m If a manufacturer voluntarily removes the representative model from the
Energy Technology Product List (ETPL) then other products linked with
that representative model may or may not be permitted to remain on the
ETPL.

m If any product submitted under these representative mod
found not to meet the performance criteria when independ
then all products based on the same representative mo
from the ETPL.

51.6 Conformity testing

Products listed on the ETL may be subject to thé'sc s confermity testing
programme in order to ensure listed models continu t the ETL requirements.

51.7 Scope of Claim

Expenditure on the provision of ple
costs of buying the equipment, U
equipment to site, and some of
of direct costs is ayailabl

inery can include not only the actual
sts such as the transport of the
s of installation. Clarity on the eligibility

51.8

51.8.1 ICqbi ' t

scheduled for review during the 2022/23 review cycle.

51.8.2 ture direction of the requirements

refrigeration compressor market evolves to meet the requirements of the EU
gulations, the use of new lower Global Warming Potential (GWP)

ts will become more widespread. The performance parameters may also
be reviewed in light of the potential impact of the new refrigerants on product
performance. Furthermore, future compressor performance thresholds may be
categorised by compressor rated refrigerating capacity.

52 Refrigeration System Controls

Date published 2019
Date previously reviewed 2016
Date first launched 2001
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52.1 Scope

Refrigeration system controls are products that are specifically designed to
automatically optimise the operating temperatures, fan speeds and/or pressures
within a distributed commercial refrigeration system in a manner that minimises the
system’s energy consumption, whilst maintaining the spaces or equipment being
refrigerated within predefined temperature limits.

52.2 Definitions

Refrigeration system controls are used to control the temperatures, pressures and
fan speeds within a distributed, commercial refrigeration system, and to

automatically adjust the refrigeration system operation to reflect chan
weather conditions, and operating requirements.

A wide range of refrigeration system control products is availabl

operation of a distributed, commercial refrigeration system
consumption.

The ECA Scheme covers two categories of products:

pressor(s),

system, including the operation .
condenser(s).

evaporator(s), electroni

m ‘Add-on’ controllers that & d to be used in conjunction with a
specific system manage i ckage, and enable the operation of
additional refrigerationfe aporators, electronic expansion
valves and condenser

Investments in re Ar
Allowances if the p on the Energy Technology Product List. To be
eligible for inc echnology Product List, products shall meet the
eligibilitywuir t out below.

rporate a microprocessor based controller that is pre-programmed to
atically control the rate of flow of refrigerant through, and/or operating
temperature of, and/or the fan speed of, at least one of the following components
of refrigerating systems:

a) Evaporators.

b) Condensers.

¢) Compressors.

d) Electronic expansion valves.
e) Door trim heaters.

2. Be one of the following:
a) A system management unit or package that:
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m Automatically adjusts system operating set points in a manner that
minimises the refrigeration system’s energy consumption under different
operating loads, weather conditions and surrounding air temperatures.

m s pre-programmed to undertake one or more of the following:

- Monitor temperatures and/or pressures around the refrigeration
system, and automatically initiate defrost cycles, or inhibit (or delay)
scheduled defrost cycles, within individual parts of the refrigeration
system, as required, to optimise the overall performance of the
refrigeration system.

- Monitor refrigeration system energy input (kWh) and generate a visual
or audible alarm when system power consumption excee
defined limit, or when system efficiency degradation is
automatic adjustment.

- Automatically in accordance with a pre-defined we
turn off, or turn down, ancillary power loads argund

points, and alarm limits, for each ite
controlled.

b) An add-on controller that:

m Automatically accepts tem manager to change its
operating set points or alarm, li r to initiate or inhibit a defrost cycle.

[ g temperatures, pressures, or
intervals not exceeding 1 minute.
OR:
[ control the evaporator fan speed, automatically

rator fan speed to the system manager at
ding 10 minutes.

ompressors (see Table 52.3).

aporator fans (see Table 52.4).

e) Electronic expansion valves (see Table 52.5).
f) Door trim heaters (see Table 52.6).

4. Incorporate an anti-tampering mechanism that prevents the product’s control
strategy and configuration settings from being modified, and automatic control
from being disabled, except during commissioning, maintenance or testing.

5. Conform to the requirements of the EU Electromagnetic Compatibility (EMC)
Directive 2014/30/EU, or be CE Marked. Products that allow wireless/remote
functionality shall also conform to the requirements of the EU Radio Equipment
Directive (RED) 2014/53/EU.
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6. Not incorporate any form of variable speed drive (with the exception of
evaporator fan speed controllers), fan, pump, heat exchanger or valve, except
where incorporated solely for the purposes of cooling electronic circuitry.

Table 52.1 Requirements for control of evaporators

Control of evaporators

All products that directly control evaporators shall:

1. Be designed to directly measure evaporator pressure or temperature by means of a
sensor, and automatically adjust the flow of refrigerant through the evaporator to
maintain the refrigerated space within pre-defined operating limits.

2. Automatically terminate its defrost cycle when:

a) The temperature of the evaporator or refrigerated space exceeds a pr,
b) A maximum defrost time consistent with sensor failure has been ex

3. Provide facilities that enable system managers to define separate te
points and alarm limits for each evaporator being controlled.

4. Provide facilities that enable system managers to take the equipm
cleaning or maintenance.

5. Generate an alarm signal when the temperature of the refrig
of straying outside, or has strayed outside, it’'s pre-defi

1.

sensor, and automatically adjug s the condenser(s) in a manner that
maintains condensation at thefra g to mMaintain the thermal balance of the
refrigeration system under differe loads and weather conditions.

2. Allow the compressor
i particular refrigeration system.

m managers to define separate temperature set
denser being controlled.

hen the condensing pressure or temperature is in danger of
d outside, the predefined safe limits.
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Table 52.3 Requirements for control of compressors

Control of compressors

All products that are designed to directly control compressors shall:

1.
2.

3.

All products that are designed to di
1.
2.

Be able to control the operation of at least two refrigeration compressors.

Be able to provide modulating control of a single variable speed compressor within a
multi-compressor pack consisting of other fixed speed compressors.

Incorporate automatic control algorithms that monitor rate of change in system suction
pressure or refrigerant temperature to prevent compressors from unnecessarily being
controlled to load or unload in response to small fluctuations in cooling demand. For
multi-compressor packs containing a single variable speed compressor, the product
shall be able to optimise the operation of the variable speed compressor using the
monitored changes to the suction pressure or refrigerant temperature to minimise the
energy consumption of the refrigeration system.

Be able to provide crankcase heater control using ambient and superh
conditions to restrict crankcase heater operation to only when requir
reducing the energy consumption of the compressor pack.
Be able to use operational data from the refrigerated display cabin
(transmitted via the system management unit) to float the sugti
compressor pack. Floating the suction pressure during low | s will help to
reduce the operational energy consumption of the refri

Be able to optimise the speed of a
Incorporate automatic control al duce the speed of the evaporator fans
in response to signals from th aryfor example that the set point has
been reached/exceeded, a do ae refrigerated space has been opened or a
defrost cycle is underwa
Not affect the aility o; i i tem to achieve the set point and maintain

1trol of electronic expansion valves

able the'modulating control of electronic expansion valves by monitoring refrigerant
pperature and pressure.

Table 52.6 Requirements for control of door trim heaters

Control of door trim heaters

All products that are designed to directly control door trim heaters on refrigerated display
cabinets/cases with doors shall:

1.

2.

Be able to control the operation of at least two refrigerated display cabinet/case door
trim heaters by pulsing the trim heaters on and off to reduce their energy consumption.
Be able to monitor ambient relative humidity levels to turn the trim heaters off for longer
periods if ambient humidity levels are low, thereby reducing the door trim heater energy
consumption.
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Where:

m Automatic control may be implemented either directly by means of an
analogue or digital signal connection, or indirectly by means of another
control device or network.

m A mechanism is defined as “any sequence of pre-defined actions that
performs a given function, where an action can be defined in hardware
and/or software”.

m An algorithm is defined as “a mechanism that is defined in software”.

m The product’s control strategy is the combination of automatic control
functions, mechanisms and facilities specified for the particular equipment

following ways:

- One or more fixed control strategies that are desig
specific set of equipment that can be selected duri
- One or more flexible control strategies that ¢
control different equipment, as part of a clearl

procedure.
m Products that incorporate control strategies, tha igned to control
any type of equipment that is not direc ration systems

are not eligible.

52.4 Verification for ETL Lis

There are no testing requirementsg ve nufacturers shall provide sales and
technical brochures to evidence their products against the

52.5 Conformity

Products liste ubject to the scheme’s conformity testing

programr‘ln listed models continue to meet the ETL requirements.

52.6

n the provision of plant and machinery can include not only the actual
the equipment, but other direct costs such as the transport of the
, and some of the direct costs of installation. Clarity on the eligibility

52.7

52.7.1 Indicative review date

This specification is scheduled to be reviewed during the 2022/23 review cycle.

52.7.2 lllustrative future direction of the requirements

The ETL aims to keep up to date with innovations in the refrigeration system
controls industry and future requirements will incorporate such innovations that help
to reduce the energy consumption of refrigeration systems.
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Solar Thermal Systems and Collectors

53 Solar Thermal Systems and Collectors

Date published 2014

Date first launched 2002

Former name Solar Thermal Systems
53.1 Scope

Solar thermal systems are energy saving products that reduce the amount of fossil
fuel consumed by conventional water heating plant. They are built aro
collector that has a dark coloured absorbing surface, which ‘traps’ so
and converts it into heat. This heat is then transferred to a storage
of a circulating fluid, or in some instances, the solar collector co
connected into the heating circuit.

A solar thermal system either may be assembled by an inst
components from different suppliers, or a complete s

covers two categories of product:

m Individual solar collectors for use in i bled solar thermal
systems.

m  Complete, ready to installyfi figur olar thermal systems.

Investments in solar thermal systeny
Allowances if the specific produ
To be eligible for inclusion on t
meet the eligibility criteri

ualify for Enhanced Capital
Energy Technology Product List.
nology Product List, products must

El ON

53.2 Definition

Solar the ducts that are specifically designed to capture solar

I's
d vert heat for water heating applications.

uirements
ligible, products must either:

Use collectors that comply with the requirements of BS EN 12975-1:2006
“Thermal solar systems and components. Solar collectors. General
requirements”; or

m Be sold as a complete, ready to install, fixed configuration, solar thermal
system that complies with the requirements of BS EN 12976-1:2006
“Thermal solar systems and components. Factory made systems. General
requirements”.

Where a solar thermal system may include the following components:
m  One or more solar collectors.
= One or more appropriately sized storage vessels (where required).
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m The pipework and valves forming the connection loop between the solar
collector(s) and storage vessel(s), including any non-return valves, control
valves, pressure relief valves, air bleed valves etc., as required for the
effective operation of the product.

m Circulation pumps (where required).
m Any controls or sensors (and their associated power supplies) needed to:
a) Stop circulation when the yield is low.

b)  Ensure compliance with Health & Safety Executive (HSE)
requirements.

c)  Operate a drain down or a frost protection strategy (w
required).

The following items shall not be considered to be part of a solar th | syste

unless they are required to deliver the functionality outlined abo

m The pipework from the storage vessel(s) to the pai

system.

m  Any cold water tanks and associated pj place the water
being consumed at the point of use.

m  Any re-enforcement to roof or stgéetu
system.

pility tests

Product Category |Appiicable Standard

12975-2:2006 “Thermal Solar Systems and Components
ofar Collectors - Part 2 test methods”.

BS EN 12976-2:2006 “Thermal solar systems and components
— Factory made systems — Part 2: Test methods”.

53.4 Measurement and Calculations

53.4.1 Test Requirements

All products must be tested in accordance with the procedures and test conditions
laid down in the standards specified in the performance criteria above.

53.5 Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:
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53.6

53.7

m In-house testing — Self-certified

m In-house testing — Self-tested and verified or cross-checked by an
independent body

m  Witnessed testing
m Independent testing

Further information regarding the routes can be found in Guidance Note 5 on the
ETL product testing framework*.

Conformity testing

Products listed on the ETL may be subject to the scheme’s conformity,
programme in order to ensure listed models continue to meet the ETIErequi nts.

Scope of Claim

Expenditure on the provision of plant and machinery can in
costs of buying the equipment, but other direct costs
equipment to site, and some of the direct costs of instal rity on the eligibility
of direct costs is available from HMRC.

42 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework

Page 227 of 241


http://www.hmrc.gov.uk/manuals/camanual/Index.htm
https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework

Energy Technology Criteria List 2019

Uninterruptible Power Supplies

54 Uninterruptible Power Supplies

Date published 2018
Date first launched 2009
54.1 Scope

Uninterruptible power supplies are used to allow electrical equipment to continue

operating when the mains power supply is interrupted for a period, or the quality of
the power supply deteriorates. They are widely used throughout indus
commerce to maintain the safety critical and business critical syste
process control stations, computer rooms, data centres and server

Uninterruptible power supplies are available with a wide range o
efficiencies. The ECA Scheme aims to encourage the purc ith the
highest efficiency.

The ECA Scheme covers two categories of products:

converters, switches and energy stora
their output voltage when operating Wi
3s, with a power range
greater than or equal to 200 kV. e or more rotating electrical

ir output voltage when operating
without mains input power.

Investments in uninterru
Allowances if the Ci d on the Energy Technology Product List,
and in order to,be e [ jon on the List, products shall meet the eligibility
criteria as set

54.2 Defi

supplies are products that are specifically designed to

and quality of a power supply to electrical appliances or

n equipment in the case of input power failure. When the mains

is operating, they charge up an energy storage device, which can
d to provide electrical power for a defined period when the mains electricity
interrupted

54.3 Requirements

54.3.1 Eligibility requirements
To be eligible, products shall:
m Be one of the following categories of product:

a) A static uninterruptible power supply as defined in BS EN 62040-3:2011
(or IEC 62040- 3: 2011).
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b) A rotary uninterruptible power supply as defined in BS EN 88528-11:2004
(or IEC 88528- 11: 2004).

m Include the following components (within the unit or package):
a) An electronic control system that controls the operation of the product.

b) Voltage inverter and rectifier devices (required for static uninterruptible
power supplies, optional for rotary uninterruptible power supplies).

c) One or more energy storage devices (for example: batteries, flywheels,
etc.) specified for use with the UPS.

d) One or more power supply filters.
e) A bypass switch (where required)

f) A motor generator set or alternator (for rotary uninterrupti
supplies only).

a three-phase electricity supply of nominally fixed
m Be CE Marked.
Functionality criteria
To be eligible:

a) Static UPS with more than one op
efficiency operating modea@and i 3
quickly and automatically ility supply falls below acceptable
tolerances.

b) Modular products shall i

, Which depends on the product category.
factor that is greater than or equal to (i.e. >=) 0.93 at

input total harmonic distortion (THD) that is less than or equal to (i.e.
100% of rated maximum power output.
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Table 54.1 Performance thresholds for uninterruptible power supplies

Product Category Power range % of rated maximum power (i.e. % full load)

(KVA)

100%

75%

Static uninterruptible

power supply units or >=10 >=94.0 >=05.5 >=05.5 >=055
packages

Rotary uninterruptible

power supply units or >=200 >=91.0 >=05.0 >=05.5 >=96.0
packages

54.4 Measurement and Calculations

54.4.1 Measurement standards

Product performance shall be tested in accord;
standard rating conditions laid down in the

m Section 6.4.1.6 and An ; 011 (or IEC 62040-
3:2011): “Uninterruptible er — Part 3: Method of
specifying the performa [ ?

Test Requirements

ample, a rotary uninterruptible power supply product with an efficiency of
94.9 % when operating at 50% of its rated maximum power output would be
deemed to be afail.

54.5 Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:

m In-house testing — Self-certified

m In-house testing — Self-tested and verified or cross-checked by an
independent body
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m  Witnessed testing
m Independent testing
m Representative testing (see clause 54.5.1)

Further information regarding the first four routes can be found in Guidance Note 5
on the ETL product testing framework®3,

54.5.1 Representative testing

Where applications are being made for two or more products that are constructed
out of a number of identical power supply modules, test data may be submitted for a
single ‘representative model’.

54.6 Conformity testing

54.7 Scope of Claim

An Enhanced Capital Allowance (ECA) can be
listed complete UPS product that includes all

include not only the actual
costs of buying the equipment, but @ costs such as the transport of the
equipment to site, and some of installation. Clarity on the eligibility
of direct costs is available from

\ 4

43 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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Waste Heat to Electricity Conversion Equipment

55 Organic Rankine Cycle Heat Recovery
Equipment

Date published 2018
Date first launched 2015

55.1 Scope

Organic Rankine Cycle (ORC) Heat Recovery Equipment typically capt
heat from exhaust stacks in manufacturing plants, or other waste he
industrial processes, and uses it to generate electricity that is used

waste

The waste heat may be captured directly, by
exchanger, or indirectly, by means of a se acovery system.

ser rejects its heat directly or indirectly to the air, via a
ined within the unit). The heat exchanger may use dry air

pe products have separate heat collection and rejection units specifically

to be connected together during installation by pipework to create the

ircuit for the working fluid, forming a single functional unit. The main
assembly includes the heat capture heat-exchanger, expander and power
generator. The second unit includes the condensing heat- exchanger, for rejection of
heat to the air, using dry air cooling, evaporative or adiabatic cooling.

ORC Heat Recovery Equipment is available in a range of efficiencies. The ECA
Scheme aims to encourage purchase of higher efficiency products, which can
realise substantial reductions in carbon emissions when used to reduce the use of
electricity from the mains supply.

Investments in ORC Heat Recovery Equipment can only qualify for Enhanced
Capital Allowances if the specific product is named on the Energy Technology
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55.2

55.3

55.3.1

55.3.2

Product List. To be eligible for inclusion on the Energy Technology Product List,
products shall meet the eligibility criteria as set out below.

ECA’s can only be claimed for equipment where the electricity will be used on site,
and not where power is generated for sale to or via unspecified third parties.

Definitions

Organic Rankine Cycle (ORC) Heat Recovery Equipment covers products that are
specifically designed to convert waste heat to electrical power by means of a closed
thermodynamic power cycle that does not involve the internal combustion of fuel.

Requirements

Eligibility requirements
To be eligible, products shall:

m Consist of a factory-built packaged unit or split sys ising a main
assembly and a matched heat-rejection unit, i or nection
together on site).

m Be designed to generate electricity of amechanical power in the
ORC shaft from waste heat with
350 °C.

rding to the maximum temperature of waste heat that the product is
d to capture:
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55.4

55.4.1

55.4.1.1

Table 55.1 Adjusted net efficiency thresholds for ORC Heat Recovery Equipment

Maximum design waste <=125°C |> 125°C and <= > 250°C and <= 350°C
heat temperature (°C)
Product Category Minimum adjusted net efficiency, 77
1. Remote, secondary-cooling >=7.0% >=12.5% >=17.5%
type
2. Integral cooling type >=4.6% >=7.4% >=15.6%
3. Split-circuit type >=4.6% >=7.4% >=15.6%

“>” means “greater than”

Where:

o Electrical output (kW)
Net Ef ficiency,n = -

cooling type (category 1) products pumps and fans associated
with the secondary cooling circuitg 0 included as electrical input, and are

urements made during field trials or acceptance tests,

e measurements have been made by, or withessed by, an

tory or contractor that is accredited to make those measurements.
duct’s adjusted net efficiency shall be calculated by an independent body
mpetent to verify the measurement data.

Method A — Direct Measurement

Under this test method, product performance shall be demonstrated by calculating
the net efficiency (as defined above), from measurements of thermal input, electrical
output and electrical input, in the application and at the rated capacity, for which it is
designed.

The reference test conditions, which depend on the maximum temperature of waste
heat that the product is designed to capture, are set out in Table 55.2 below.
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Table 55.2 Reference test conditions

Maximum design waste heat temperature (°C) <=125°C |>125°Cand |>250°C and
<= 250°C <= 350°C

Reference test conditions

T1 —inlet temperature of the captured waste heat 125°C 250°C 350°C
source
T2 —inlet Remote, secondary cooling type 30°C 30°C 30°C

temperature  products
of the heat (inlet temperature of the secondary
rejection sink  coolant)

Integral cooling type products 20°C 20°C
(air on temperature, dry bulb)

Split-circuit type products 20°C
(air on temperature, dry bulb)

efficiency 7, as defined above.

Where the application does not make it feasible fe
conditions above, then alternative inlet tempera
such cases, the adjusted net efficiency, 7,
55.3 below.

Table 55.3 Adjusted net efficienc

and T2 can be used. In
ed as defined in Table

Maximum <=125°C
design waste

heat
temperature
(°C)

T1 (allowable <=12¢ 125°C and <= 250°C > 250°C and <= 350°C
range) ‘
Remote,

secondary-
cooling

- 30)( 73.15+T, ) (250 - 30) ( 27315+ T, ) (350 - 30)( 27315+ T, )
T, )\27315 + 125)) "1, = 1, /\273.15+ 250)) \'1, = T, /\273.15 + 350)

circuit type

products

Adjusted net 0 (125 - 20)( 27315+ T, ) 0 (250 - 20) ( 273154+ T; ) (350 - 20)( 27315+ T, )
efficiency, n= T, — T, /\273.15+ 125 T, — T, /\273.15 + 250) T, — T, /\273.15 + 350)

Note: T1 and T2 above are defined in Table 55.2 and expressed in degrees Celsius.

The adjusted efficiency, n, shall meet or exceed the associated minimum adjusted
net efficiency threshold defined in Table 55.1.

For example, a category 1 ORC product designed for a maximum waste heat
temperature of 200°C, with a net efficiency of 10.8% (T1 = 200°C and T2 =30°C),
will have an adjusted net efficiency of 12.6%, and therefore deemed eligible.
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The assessment of thermal input shall be done in accordance with the procedures
setout in:

m EN305:1997 “Heat exchangers — Definitions of performance of

heat exchangers and the general test procedure
for establishing performance of all heat
exchangers”; or
= EN 306:1997 “Heat exchangers — Methods of measuring the
parameters necessary for establishing the
performance”; or

m EN 308:1997

“Heat exchangers — Test procedur,
establishing the performance of
gas heat recovery devices”.

The assessment of electrical output and electrical input shall be i ordance
with the relevant procedures set out in:

m BSISO

8528-6:2005 Reciprocating int

alternating cur

ngine driven

ets — Test methods”.

55.4.1.2 Method B - Validated Design Calculatio

Under this test method, product { onstrated by calculating
net efficiency (as defined above), f

extrapolation of measurements i N tests (carried out according to Method
A above) of at least two uni the asic design as the product, i.e.:

at exchanger types — for both waste heat capture and
to the ambient heat sink; and any other recuperative heat

same method of rejecting heat to the ambient heat sink — i.e.
water-cooled; or dry or evaporative air-cooled.

uct shall have a rated maximum electrical output of no more than 20%
greater’or smaller than one of the tested products.

The test report shall include (or be accompanied by):

a) Details of the methodology and calculations used to determine product
performance

b) A copy of the published performance data for the product
c) Manufacturer’s design data for the product

d) The following data for the tests carried out according to Method A and for
the design conditions of the product:
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i.  Details of the composition, specific heat capacity, inlet and outlet
temperatures, and flow-rates of:

e The captured waste heat source
e The low-temperature heat sink
ii.  Electricity output and input
iii.  Calculated net efficiency and adjusted net efficiency

e) Details of main components of the tested units and (where these are not
identical to the product) calculations demonstrating that their performance
can be used to validate that of the product, including:

i. Heat exchangers
ii. Expander
iii.  Alternator

55.4.2 Rounding

For the avoidance of doubt, test data should be prese decCimal place. As
an example, a remote, secondary-cooling type pr. de 0 capture waste

heat with a temperature of 125°C, with an adju n iciency of 6.9%, would be
deemed to be a fail.

55.5 Verification for ETL Li

Any of the following testing rout
products against the requireme

u 0 demonstrate the conformity of

m  Witnessed testin

ng the first three routes can be found in Guidance Note 5
ting framework*.

testing

s listed on the ETL may be subject to the scheme’s conformity testing
e in order to ensure listed models continue to meet the ETL requirements.

55.7 Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual
costs of buying the equipment, but other direct costs such as the transport of the
equipment to site, and the direct costs of installation. Clarity on the eligibility of direct
costs is available from HMRC.

44 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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56

Saturated Steam to Electricity Conversion
Equipment

Date published 2018
Date first launched 2018

56.1

56.2

56.3

56.3.1

Scope

Saturated steam to electricity conversion equipment covers products that are
specifically designed to generate electrical power from waste or excess wet or
saturated steam by reducing the steam pressure. The categories of product covered
under the ETL scheme include:

1. Screw expanders — as wet steam passes through the product, it t
rotor, which is connected to a generator. Energy is removed fto
the pressure reduces, which is converted into rotational shaf
electricity.

2. Non-condensing or back pressure turbines — equipmen

Products that incorporate any form of co
burners, shall be excluded.

Definitions
Saturated steam to electricity canversion eguipment is specifically designed to
convert waste or excess eam/from a specific process, into electrical

power by means
internal combustion

Req 'ﬂ?

ic power cycle that does not involve the

ments
products shall:

waste or excess steam source from a process (i.e. steam is not
produced for the primary purpose of power generation).

Use wet or saturated steam at the inlet (i.e. not superheated steam).

m Be designed to use water or steam as the thermal working fluid (i.e.
product shall not use any thermal working fluid applicable to Organic
Rankine Cycle).

m Not be part of a Good Quality CHP scheme, under CHPQA.
m Not exceed 700kWe power output at standard conditions.
m Be designed to provide three-phase electricity output.

m Not incorporate any form of combustion equipment, including boost
burners.

m Be designed and include fittings for permanent installation.
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56.3.2

Standard conditions for the measurement of overall

m Be CE marked.

Performance requirements

Eligible products shall meet or exceed minimum overall efficiencies as set out in
Table 56.1. Minimum efficiencies shall be achieved across the specified range of
inlet and outlet pressures. Eligible products shall also achieve a net electrical
efficiency of at least 4.5%.

Table 56.1 Overall efficiency thresholds for saturated steam to electricity conversion
equipment

Inlet Pressure Test Point (harA)

efficiencies

No. |Product Category

Outlet Pressure
Test Point (barA)

2 >=84.0 >=90.0
1. Screw Expanders
5 >=87.0
2 >=78.0
5 Non-condensing or back
' pressure turbines
>=70.0

56.4

56.4.1

56.4.2

Measurement and Ca

Performance

Net Electrical Output (kWe)
Enthalpy Drop (k] /kg) * Inlet Mass Flow Rate (kg/s)

ciency shall meet or exceed 4.5% and is defined as follows:

1 Effici %) = Net Electrical Output (kWe)
fficiency (%) = Inlet Enthalpy (k] /kg) * Inlet Mass Flow Rate (kg/s)

Net electrical output is defined as the electrical output minus any electrical input into
the product. Actual enthalpy drop is defined as the change in the inlet enthalpy of
the steam entering the product minus the outlet enthalpy of the steam. The inlet
mass flow rate is the flowrate of the steam as it enters the product.

Measurement Standards and Test Requirements

The required minimum performance shall be determined using Methods A or B, as
set in 56.4.2.1 and 56.4.2.2 below.
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56.4.2.1 Method A - Direct measurement

Under this test method, product performance shall be demonstrated by calculating
the overall efficiency from measurements of net electrical output, actual enthalpy
drop and inlet mass flow rate. Overall efficiencies shall meet or exceed the threshold
minimum efficiencies as set out in Table 56.1.

Products can either be tested in an accredited laboratory, or performance may be
determined from measurements made during field trials or acceptance tests,
provided that the measurements have been made by, or witnessed by, an
accredited laboratory or contractor that is accredited to make those measurements.
The product’s overall efficiency shall be calculated by an independent body that is
competent to verify the measurement data.

The assessment shall be done in accordance with the procedures se
m EN 306:1997

m BS EN 60953-2:1996

The assessment of electrical outpu
with the relevant procedures se

m BS ISO 8528-6:2005

e ical input shall be done in accordance

“Reciprocating internal combustion
engine driven alternating current
generating sets — Test methods”.

56.4.2.2 ign calculations

d, product performance shall be demonstrated by calculating
et electrical efficiency from design calculations. The accuracy
tions shall be verified by an independent accredited laboratory.

Il not exceed the threshold electrical power output of 700kWe at
d conditions.

report shall include (or be accompanied by):
a) Manufacturer’s design data for the product

b) Details of the methodology (including any standards used) and calculations
verified by the independent accredited laboratory, used to determine
product performance

c) A copy of the published performance data for the product
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56.5

56.6

56.7

Verification for ETL Listing

Any of the following testing routes may be used to demonstrate the conformity of
products against the requirements:

m In-house testing — Self-tested and verified or cross-checked by an
independent body

m  Witnessed testing
m Independent testing

m Acceptance Tests or Field Trials (must be withessed by an independent
body)

Further information regarding the routes can be found in Guidance N the
ETL product testing framework*.

Conformity testing

Products listed on the ETL may be subject to the scheme’s testing
programme in order to ensure listed models continue eefithe quirements.

Scope of Claim

Expenditure on the provision of plant and
costs of buying the equipment, but othe
equipment to site, and the direct
costs is available from HMRC.

O

elude not only the actual
as the transport of the
arity on the eligibility of direct

45 https://www.gov.uk/government/publications/energy-technology-list-etl-product-testing-framework
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