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This Information Sheet provides background information about the use of stationary
refrigeration, air-conditioning and heat pump equipment (RAC systems) in organisations
across Great Britain. We provide a description of the types of refrigerants used, describe
key end user markets and discuss sources of emissions and options for reducing
emissions through improved containment or use of alternative refrigerants (more
information on alternatives is provided in Information Sheet RAC 7).

N
1 Types of Refrigerants ©

Many organisations are major users of refrigerants that are affected by both the EU F gasO
and Ozone Regulations. The following table lists the most common refrigerants use

shows which Regulations are relevant to each. A more comprehensive list of refrigéra

Is available in Information Sheet GEN 2. K
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Us g’RAC Systems by Companies

*
\ an;@msations use RAC systems and this section describes some of the various uses
& by di nt sectors across Great Britain. Users of RAC systems will need to comply with
‘&various obligations described in Information Sheet RAC 3.
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2.1 Food Retail
The key RAC system applications are as follows:

e Retail display cabinets with pack systems

Retail display cabinets are used for chilled and frozen food, via central “pack” systems.

In large supermarkets these usually contain well above 100 kg of refrigerant in each D\
system and some are above the 300 kg threshold requiring automatic leak detection to 6
be fitted. The packs often serve “back of store” cold rooms as well as the retail

displays. Most central pack systems use either HFCs (often R404A) or HCFCs (oftenO

R22). Systems of this type will be affected by many of the obligations in the F ga
Ozone Regulations. \‘

e Retail display cabinets with condensing units

In smaller stores it is common to find display cabinets co ted to
condensing unit. These are smaller than pack system re S above the 3 kg
threshold for regular leak testing and record keepln
e Integral retail display systems ﬁ
Retail cabinets are sometimes fitted with ¢ ral” re tlon, where the whole

refrigeration system is built into the caln®{¥in t me way that a domestic
refrigerator is configured). These a metlm ed alongside displays connected
to a central pack e.g. for a bra oduct ecial display. Integral systems will
usually be well below the 3 kgnbshold not subject to all the obligations.
However, the rules on rein nt rec nd use of qualified personnel still apply to

small systems. e @

e Retail Store Aw@tlomn tems

Most reta|I Iso u -condltlonlng systems in public areas of the store. Whilst

these are u y mug aIIer than the central pack refrigeration systems they will
often Il abov. kg threshold.

%@mc s

few C @nles have trialled central systems using either ammonia or hydrocarbon
refr| ts in conjunction with a secondary refrigerant. These systems are not in
@read use, but do not fall under the F gas or Ozone Regulations if no fluorinated
s (F gases) or ozone-depleting substances (ODS) are used. This also applies to
O&recent installations using CO; as a refrigerant.

e Distribution depot refrigeration

Regional distribution centres have large cold and chill stores. The use of ammonia is
quite common in such installations and CO; is sometimes used. However, some
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depots use R22, which falls under the EU Ozone Regulations and some use HFC
blends such as R404A, which falls under the EU F gas Regulation.

2.2 Buildings
e Office air-conditioning

All private and public sector organisations need to consider their use of refrigerants in N
RAC systems in the office buildings they occupy when undertaking their overall F gas
and ODS assessments. Many office air-conditioning systems use ODS refrigerants @
(such as R22) or F gas refrigerants (such as R410A and R407C). These may bei& O

the form of small split systems or larger chilled water systems. &
e Retail centres — air-conditioning systems

Retail centres, such as shopping malls and outlet centres will have aig-corgitioning
such as small split systems and large, central systems - O¥(ey us *ﬂed water
secondary system (e.g. in centrally controlled parts oppm@l Many
systems use HFC refrigerants, and older ones mlgdll

e Retail stores — air-conditioning systems 6

Large, non-food retail stores also have aj ditionm@stems similar to those of

retail centres - such as small split sy and Iéﬁscentral systems (e.g. in
ail st @)s ch as high street shops and

department stores). Small, non-f %
rat@. air conditioning in small systems.

smaller chains, may use some
Many systems use HFC refr' er&nts, an r ones might use HCFCs.

e Hospitals, health ce nd n homes (multiple systems)

Hospitals are |mp user rlgeratlon and air-conditioning equipment, due to
both their size unctions they need to perform. Typical cooling
application osp@ include general air-conditioning (for staff offices and
wards), alist air itioning (for operating theatres or IT/communications rooms),
equ cooI| . for X-ray machines), general refrigeration (for mortuary rooms

nteen and specialist refrigeration (for vaccine and tissue stores and
enic a@ﬁtlons) Smaller sites, like health centres and nursing homes, may
$ onditioning. All these applications make widespread use of equipment

6 that |ns HFC or HCFC refrigerants which fall within the requirements of the EU F

\Q a Ozone Regulations.

Q There is relatively little use of F gases in most schools. However, there may be some
air-conditioning installed in larger modern schools and it is more likely to be found in
universities, especially in large buildings. Also most schools and universities will have
refrigeration systems for catering facilities and within universities there will be some

&School and University air-conditioning and refrigeration
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specialist uses of refrigeration and air conditioning, particularly in laboratories, such as
chilled rooms. Most systems use either HFCs or HCFCs.

2.3 Manufacturing

e Food and Drink

Many food & drink manufacturing facilities rely heavily on refrigeration to cool and N
store products. Key sectors include meat, poultry and fish processing, chilled and
frozen foods, confectionary, dairy, brewing and cold stores. A wide variety of @
equipment is used ranging from small cold rooms to very large freezing systems. O
HCFC 22 is still in common use and HFCs such as R134a and R404A are Wlde|&

used. Some larger systems use ammonia. K

e Chemical

Some chemical processes are required to operate bel % ent tures and
others are exothermic and require heat removal. acti
condensation and maintenance of reaction temp i ortant examples of

the requirement to avoid excessive temperatures Vi systems This

efr
industry sector possesses some very complﬂn ger stems employing a
variety of refrigerants including both HCF FC

e Electronics Q
nents
Th

In the production of electronic cﬁ% &narntaining very specific temperature
tenance of optimum manufacturing

and humidity conditions areé

environments relies on th of I ar -conditioning systems.
e Engineering 0
Refrigeration i gﬂ inyv engineering applications, such as mould cooling.
may also bﬁlredj hine cooling (e.g. hydraulic power packs). Generally it is
used wh e proc perature required would be lower than that capable of

being ,eved b se of cooling water or air-blast cooling.

O X
our@of F Gas and ODS Emissions

gThere ar, &r main sources of F gas or ODS emissions from RAC systems:

&\Q 1) ual leakage during normal operation. There are many potential leak locations,
espeC|aIIy on larger systems that have numerous joints, valves and compressors. If
O leakage is slow it can go unnoticed for long periods and result in direct emissions of F
Q gases or ODS and poor refrigeration plant performance which often leads to wasted
energy.

2) Catastrophic leakage during normal operation. Itis not uncommon for a major

failure to occur and for a system to lose all refrigerant in a short time period, e.g. a
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refrigerant pipe burst. On a large system this can lead to a significant loss of
refrigerant.

3) Emission during plant maintenance. If a refrigeration plant component needs to be
replaced during maintenance it may be necessary to remove some or all of the
refrigerant from the system. Some years ago refrigerant was simply vented to the
atmosphere. This is now illegal. To avoid refrigerant loss during maintenance it is
vital that personnel have suitable recovery equipment and are properly trained in
accordance with the requirements set out in the relevant Regulations.

2

4) Emissions at end of plant life. Itis vital to properly recover refrigerant from olde O

plants during decommissioning, using recovery equipment and appropriately tra\
personnel.

- - S
4 Options for Reducing F Gas and Emj¢sions
du

Complying with the EU F gas and Ozone Regulations wi g

house gas

emissions. Refrigerant leakage is costly in both finang ‘Q d envi tal terms — it
makes sense to address the leakage problem. To achigye th t possible loss of
refrigerant an organisation should consider takin& followi ps:

4.1 Only purchase plant that i |s “ %
There is a lot that can be done at theg& stag

design the pipework carefully (to a
remain leak free in all modes of op ion. T, proach does require attention to detail
and may involve a small am extra % cost. However, the extra investment will
pay-off if the plant remains)¢ee™f lea signing the plant to hold the minimum
guantity of refrigerant r the | the case of a catastrophic leak. Ensure that
personnel are appro qual] install equipment — minimum qualifications apply
for both mstalla ICI@ aintenance of F gas containing equipment, see RAC 5

for details.
\0

4.2 Ens@'e reg@ak checks and take action to repair leaks

Bot gas
t a ke

zone Regulations set down minimum requirements on leak testing
\gation. Make sure that leaks are repaired promptly and properly by
rtificated personnel. See Information Sheet RAC 3 for details on

a ropna@g
greque% leak testing.

éﬁ Address the “rogue” plants

s quite common to find that the 80/20 rule applies — i.e. that 80% of annual leakage
comes from only 20% of the refrigeration systems. It is therefore advisable to identify your
rogue plants and spend more effort on them to ensure that problem components are
replaced and that leaks are reduced. It is suggested that you increase the leak test
frequency on these plants until the problems are solved.
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4.4 Ensure you maintain complete records

Data, such as rate of leakage and the cause of previous leaks, makes management of
leakage problems easier and more effective. For advice on keeping records see
Information Sheet RAC 6.

5 Dealing with Phase Out of R22

If you are using R22 or another HCFC refrigerant (see Information Sheet GEN 2 for more

information of refrigerant fluids) then you need to consider a plan for phase out in additionO®

to ensuring low levels of leakage from existing plants. The phase out of HCFCs for
refrigeration applications will occur in two steps: Q

Virgin HCFC phase out: Since 31% December 2009 you have not been allowe &use
virgin HCFCs for plant maintenance (even if you bought the fluid before this You
are allowed to use recycled or reclaimed HCFCs, see RAC S%Eeflnltl n cycled and
reclaimed HCFCs and details of what you are allowed to d ach can only
purchase reclaimed HCFCs and there is no guarantee t %

available at a
reasonable price. (l/ i
Recycled/reclaimed HCFC phase out: After 31{%& 4 you cannot use
recycled/reclaimed HCFCs for plant mamtena%

The best phase-out option depends on @ and Iency of existing equipment. If
S

your plant is old, unreliable or |neff| best S|der plant replacement. If the

plant still has some years of useful n it e possible to retrofill with a “drop-in”

replacement refrigerant. Your in opU% e to:

1) Replace the whole p@wnh a system This is the most expensive option, but
enables you to mi |@ eaka d maximise energy efficiency.

2) Change th eran itable alternative. This is much cheaper than a new
plant, bu |II tilw to make additional investment to ensure leakage is
mlnlm?b d reI| and efficiency maximised.

3) D a deu§ |I nearer the 2014 final phase-out date. This is initially the

(?st opti@nNNDULt it is only delaying the decision and it is a high risk strategy, as
, Secycle@

ed HCFCs might be in short supply.
\Q\%ee In@ tion Sheet RAC 8 for more details on options for dealing with the HCFC phase
& out 0

<( Alternative Refrigerants for RAC Systems

The ideal way of reducing F gas or ODS emissions to zero is to use an alternative
refrigerant, such as CO,, ammonia or hydrocarbons. These three refrigerant types have
all been used in RAC systems. However, before you invest you must take care that your
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alternative design is cost effective and has the lowest “overall carbon footprint”.
Refrigeration plants give rise to two main types of greenhouse gas emissions:

Firstly: Direct emissions of refrigerants such as F gases through leakage.

Secondly: “Indirect” emissions of CO, from the power station supplying the plant with
electricity.

For most refrigeration plants it is the energy related CO, emission that is the dominant part 6
of the overall carbon footprint. Hence, it is essential that a system with an alternative @
refrigerant is equal to or better than an HFC system in terms of energy efficiency. A brief

summary of the advantages and disadvantages of each refrigerant type is shown be{

Refrigerant Advantages Disadvantages
HFC Widely used High GWP (Global Warming Potential). \J
Non-toxic and non- | Equipment containing H@has higtgically
flammable had high levels of IeaN owev IS is not
an intrinsic charac@\tic of the Md{igerant.
Ammonia Zero GWP Highly toxic and*fl \r'r{ab < *

Must be used With 'secof @ refrigerant, which
can lead tQ\ooM effigliepgY:

CO; Zero GWP (net)

Good potential for
heat recovery

<
Good potential for é
energy efficiech f
Hydrocarbon | Low GWP \

Hi h|y=.§ammable.
6 ‘ﬁ;é be used with secondary refrigerant, which

@ n lead to poor efficiency.
The brief sectio on al wes is supplemented by Information Sheet RAC 7 which
provides a fuII ussm ut the subject of alternatives.

7 r yﬁ'fglency

org ions RAC Systems can account for a significant percentage of the total
y costs e steps necessary for compliance with the EU F gas and Ozone
egulati rovide an ideal opportunity to assess the energy efficiency of your RAC
syst f HCFC systems have to be replaced or retrofitted, this is particularly important.

|t|onal associated with energy
f|C|en misation.

cal issues to consider are:
Q e Load reduction (e.g. better time and temperature controls);
e Plant operating conditions (e.g. reduce head pressures);

e Secondary loads (e.g. chilled water pumps);
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e Part-load operation (e.g. compressor controls and variable speed drives).

For further guidance, see the Carbon Trust website and guides such as “GIL120 - Air
conditioning Fact Sheet”.

7.1 Energy Performance in Buildings Directive (EPBD) 2002/91/EC

The EPDB calls for regular inspection of heat pumps and of air-conditioning systems of an
effective combined rated output of more than 12 kW in buildings.

sizing compared to the cooling requirements of the building. The accredited expert Q
inspecting the systems must provide appropriate advice to the users on the alterna
solutions and the possible improvements or replacement of the air-conditioning serm.

Communities and Local Government.

For further information about EPBD inspections please contaci the Departyne r

The information in this document is intended as guidance and must not be taken as formal legal advice or as
a definitive statement of the law. Ultimately only the courts can decide on legal questions and matters of
legal interpretation. If you have continuing concerns you should seek legal advice from your own lawyers.
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These inspections must include an assessment of the air-conditioning efficiency and the O


http://www.communities.gov.uk/corporate/
http://www.communities.gov.uk/corporate/

© Crown copyright 2012

You may re-use this information (not including logos) free of charge in any format or
medium, under the terms of the Open Government Licence. To view this licence, visit
www.nationalarchives.gov.uk/doc/open-government-licence/ or write to the Information
Policy Team, The National Archives, Kew, London TW9 4DU, or e-mail:
psi@nationalarchives.gsi.qov.uk
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