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New EU F-Gas Regulation 517/2014 - Conse-
quences for the refrigeration, air conditioning
and heat pump sector
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On 16.12.2013, the Environmental Committee of the European
Parliament, the European Council and the European Commission
agreed on a phase-down of the consumption of fluorinated green-
house gases (F-Gases) by 79% by the year 2030.

In the meantime, the text of the Regulation was adopted both by
Parliament and Council and published in the Official Journal on
20th May. The Regulation entered into force as of 9 June 2014
and will become applicable in the entire EU as of 01 January 2015.

1 Initial situation

The first version of the F-Gas Regulation No. 842/2006 in force
since 2007 was aimed at considerably reducing emissions of
F-Gases by means of improved containment of the installations
and recovery of F-Gases. This included, among others, regular
leak checks, special requirements with regard to training and cer-
tification of personnel as well as reporting on the use of F-Gases
by the refrigerant manufacturers. For stationary refrigeration sys-
tems, there were no prohibitions of use.

This Regulation also stipulated that the impact had to be as-
sessed by July 2011. The study ordered for this purpose showed
a positive development after the implementation of the measures.
However, it could be seen that the medium and long-term targets
defined in the meantime by the EU to reduce direct emissions
cannot be reached using the original measures.
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CHU)XEHHbIM NOTEHLManom rnobanbHoro
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16 nekabpa 2013 roga, KOMMTET NO 3Konorun Esponeinckoro
napnamHTa, EBponeickoro CoeTta u EBponeiickoit kommuccum
COrnacoBany nosTanHoe CoKpalleHne noTpebnexua
hTopcoaepxallmx napHNKoBbIx ra3os (F-lasbl) Ha 79% k 2030
rogy.

B 10 xe BpemA, TekcT Perynuposanna 6bin NpuHAT MNapnameHTom
1 CoseTom, 1 20 man 6bin onyb6AMKOBaH B 0PMLIMANBHOM

n3paHuu. PerynnposaHue BCTynuno B cuny 9 uioHA 2014 v HauHeT
NpUMEHATLCA Ha Bcel Tepputopun EC, HaumHana ¢ 1 AHBapA 2015.

1 UcxopHaAa cutyauun

MepBan Bepcua F-las Perynuposanua Ne 842/2006
peicTeylowan ¢ 2007 roga 6bina HanpaeneHa Ha 3Ha4YNTeNbHOe
COKpalLeHre BbIGpOCoB PTOPCOAEPXKALLNX ra30B 3a CYET
COKpaLLeH!A yTeyYeK Ha YCTaHOBKaX U pereHepauun F-rasos.
Y10, B 4aCTHOCTH, BKNKOYANO B CebA perynAapHble NpoBepKu Ha
repMeTUYHOCTb, CreLnanbHble TpeboBaHnA B OTHOLIEHNK
00y4YeHunA 1 aTTecTauun nepcoHana, a Takxe 0TYETHOCTb 06
1Cnonb3oBaHnyM F-raza co CTOPOHbI NPOU3BOAMTENEN
XnajareHToB. [INA CTALNOHAPHbLIX XONOANUNbHBIX CUCTEM,
OTCYTCTBOBANN Kakue Nnbo 3anpeTbl Ha UCMONb30BaHNe.

[laHHoe PeynupoBaHue Tak e npegycMarpusano OLeHKY
BAuAHKA B uione 2011 roga. Mccnenosaxue, npoBedeHHoe ANiA
9TUX Uenei, N03BONNMO NPUITY K BbIBOAY, Y4TO peanusauma
[aHHbIX Mep, MonyyaeT NoNoXUTENbHOE pPa3BUTHe.



As a consequence, a procedure for revising the Regulation was
initiated.

2 Core elements of the revised
F-Gas Regulation

Contrary to the previous Regulation No. 842/2006, essential parts
are tightened, new requirements are added. The following list
shows the most important changes:

(1 Phase-down of the available total volume of fluorinated green-
house gases (partially fluorinated hydrocarbons). The quantity
is defined in tons of CO» equivalent - as product of refrigerant
quantity and global warming potential (GWP). This quantity will
be reduced in several steps from 2015 onwards to just 21%
by 2030.

(1 Quota system: On request, manufacturers will be assigned
quota to control refrigerant consumption. It is mandatory to
report actual consumption (CO2 equivalent).

(1 For a number of applications, a maximum admissible GWP
value of the refrigerant is defined. This means, use of currently
applied refrigerants and technologies can already be limited
from 2020 in certain segments (domestic appliances from
2015) — with further considerable restrictions from 2022. See
chapter "Control of use / prohibitions" and Fig. 3.

[ There are new requirements with regard to containment, leak
checks and marking. As of 2016 regular checks are mandatory
from a refrigerant charge of = 5 tons of CO» equivalent - i.e.
for R134a = 3.5 kg; R404A = 1.3 kg.

[ Systems pre-charged with F-Gases (e.g. air conditioning sys-
tems, heat pumps, chillers) imported from non-EU countries
can after a certain transition period only be placed on the mar-
ket if considered in the quota system. Reporting on this by
manufacturer or importing company is also required.

The following explanations mainly refer to the phase-down of
F-Gases and restrictions for use in refrigeration, air conditioning
and heat pump systems of medium to large capacity. Further-
more, solutions for refrigerants as well as compressor and system
technologies for the individual segments are presented.

OpfHako 0Kasanock, 4To CPEeAHNe 1 [OArOCPOYHbIE Lienu,
onpegeneHHble co cTopoHbl EC, anA cokpalueHna npambIX
Bbl6pOCOB He MoryTt ObITb OOCTUrHYTbI 3a CHeT Ucnonb3oBaHnA
nepBoHavanbHbIX Mep.

2 OCHOBHbIE 3/IEMEHTbI NEPEeCMOTPEHHOrO
F-la3 PerynupoBaHua

B otnnune ot npeabiaywero Perynuposanua Ne 842/2006 B HOBOM
YCUNEHbI OCHOBHbIE YacTy, [o6aBneHbl HoBble TpeboBaHuA. Hike
NMPUBEAEH CMNCOK Hanbonee BaXHbIX U3MEHEHWN:

(J BbiBog 13 obpalleHna [ocTynHoro obuero obbema
(hTOpCOAEPXKALUMNX NAPHUKOBBIX ra30B (HaCTUYHO
(hTopcopepxalumx yrnesofoponos). Konuyectso
ONPEeLeNnAeTCA B 3KBUBANEHTHbIX TOHHAX BbIOPaCcbIBEAMOro B
armoccpepy CO2 - Kak Mpou3BefeHNe KONMYecTBa xnajareHTa
Ha ero noTeHuman rnobansHoro notennenna (GWP).
Hauunaa ¢ 2015 roga, ata BennunHa 6yLeT B HECKOMbKO
3TanoB CHUXeHa [0 Bcero nuwb 21% k 2030 roay.

(1 Cuctema kBOT: 1o 3anpocy npoussoanTenam 6yayt
Ha3Ha4eHbl KBOTbI 4717 KOHTPONA NOTPebneHnsa XnaaareHToB.
OHu fomkHbl 6ynyT coobwatb hakTuyeckoe notpedenHue (s
akBuBaneHte CO2).

(1 [inA pAga npuMeHeHui, onpeaenAeTcA MakCMManbHO
ponyctumoe 3HaveHne GWP xnagareHToB. OTO 03HAYaeT, YTo
B OMPeAeNeHHbIX CerMeHTax Ucnonb30BaHne NpUMEeHAEMbIX B
HaCTOALLEe BPEMA XNaAareHTOB 1 TEXHOMOTA, MOXET ObiTb
orpaHuyeHo yxe ¢ 2020 (6e1ToBoi TexHukn ¢ 2015 roga) - ¢
AaNbHENWMM 3HAYUTENbHBIM OrpaHYeHneM HaunHaa ¢ 2022.
Cwm. rnaBy «KOHTpOnb MCMOMb30BaHMA / 3anpeTbi» W puc. 3.

(1 HoBble Tpeb0BaHNA B OTHOLIEHWUM MOMUTUKM COEPXUBAHMA,
NPOBEPOK Ha repMETUYHOCTb U MapkupoBku. B 2016
perynAapHble NPOBEPKM CTaHyT 06A3aTenbHbIMN AN1A
3anpaBoK xnagjareHta > 5 ToHH B CO2 aKBMBaneHTe - T.e.
nna R134a > 3.5 kr; R404a > 1.3 kr.

(1 Cuctembl Mpea3anpasnerHble F-rasamu (Hanpumep, CUCTEM
KOHZMLMOHMPOBAHNA BO3AyXa, TEMOBbIE HACOCHI, YNIEPDI),
nMnopTupyemble He u3 cTpad EC moryT nocne onpesenHHoro
MepEexonHOro Nepuosa BbiTb NPEACTABNEHbI Ha PbIHKE, TOMbKO
€CIIN OHW yuTeHbl B cucteme KBoT. OT Npou3BoANTENA UK
nmnopTepa Takxe TpebyeTca 0TYETHOCTb 06 ITOM.

Cﬂeayioume NoACHeHNA B OCHOBHOM OTHOCATCA K no3atanHomy
COKpalleHnto F-rasos u orpaHun4yeHnam A4 UCronb30BaHnA B
X011040CHabXXeHUH, KOHAMUMOHepax Bo3agyxa n TernnoBbixX
Hacocax B cuctemax cpegHunx n BbICOKMX I'IpOM3BO,L'lMT!7bHOCTel;1.
KpOM TOro, npnBefeHbl pelleHna ANA XnagareHToB, a Takxe
47171 KOMINPEeccopoB U CUCTEMHbIX TEXHONOMI 1A OTAEbHbIX
CerMeHToB.



3 Phase-down of F-Gases

The quantitative limitation (Fig. 1) is the biggest challenge of the
new F-Gas Regulation. It describes the total consumption, i.e.
refilling, leakage quantities, losses due to damages and mainten-
ance, repair and recycling, and refers to the average consumption
in the years 2009 to 2012.

2030

2015 2016 2018 2020

Fig. 1 Quantitative limit ("phase-down") until 2030

Considering the average GWP value (approx. 2200 - 2300) of all
HFCs currently used as refrigerants in the EU, an average GWP of
clearly below 500 would be the result of the quantitative limit of
21% (see Fig. 2). All refrigerants with GWP < 500 currently avail-
able as alternative, with exception of CO», are flammable, some
also toxic. This already low average value allows the conclusion
that reduction of consumption by means of the planned use bans
(from 2020 and 2022) alone will not be sufficient to reach the
quantitative limit. Also taking into consideration the future increas-
ing need for refrigeration systems. This means that alternative
refrigerants and/or technologies will have to be used also in fields
of application that are not directly affected by the bans.

21%

3 BoiBoa F-la3oB u3 obpalieHun

KonnyecTBeHHOE orpaHnyeHue (puc. 1) ABnAeTCA camon
6onblion npobnemoit Hoeoro F-la3 Perynuposanua. OHo
onuceiBaeT obuee NoTpebneHune, To eCTb 0ObEM 3anpaBKy,
KONMYECTBO YTEYEK, NOTEPY 13-32 aBapWil U TEXHUYCKOrO
06CnyXNBaHNA, PEMOHTA W YTUAN3ALMK, U COOTBETCTBYET
cpegHemy notpebneHunio ¢ 2009 no 2012 roga.

first drastic step
NepBbIi PELUMTENbHDIA Lar

Baseline 100% (2015) related 2015 100%
to average consumption 2016-2017  93% H
2009 to 2012 <« -
Basosan nnHuA 100% (2015) 2021-2023  45% 21%
COOTB. CPEHEMY NOTPEONEHNIO 2024-2026 31%
¢ 2009 no 2012 2027-2029 24%

2022 2024 2026 2028 2030

Puc. 1 KonuuecteHHoe orpaHuyeHie ("BbiBog U3 obpalenna”) go 2030

YunuTbiBan cpegHee 3HaveHne GWP (okono 2200 - 2300) Bcex
HFC B HacToALWee BpeMA UCNONb3YIOWMXCA B Ka4eCTBe
xnapareHtoB B EC, cpenHee GWP 3ameTHo Hixxe 500 cTaHeT
pe3ynbTaToM KOMMYECTBEHHOTO orpaHnyeHna go 21% (puc. 2).
Bce xnaparentsl ¢ GWP < 500 foCTynHbIe B HACTOALLEE BpeMA
B KQ4ecTBe anbTepHaTuBbl, 3a ucknoyeHnem COy, ABnAOTCA
TOPOYUMM, HEKOTOPbIE U3 HUX TaKXe TOKCUYHbI. ITO 1 6€3 TOro
HW3KOE CPEAHEe 3Ha4YeHne NO3BONAET CAeNaTh BbIBOA, YTO
COKpaLyeHne noTpebneHna nocpeacTBOM NnaHNpyeMbIX
3anpeToB Ha ucnonb3osaxune (¢ 2020 n 2022) camo no cebe He
LOCTAaTOYHO ANIA LOCTUXKEHNA KONMYECTBEHHOTO OrpaHNyYeHuA.
Takxe He06XOAMMO NPUHUMATL BO BHUMAHWe pacTyLme
noTpebHOCTY B ByoyLieM AN1A XONOANIbHBIX CUCTEM. ATO
03HayaeT, YTO aNnbTepHATUBHbIE XNAAAreHTbl U / uiu
TEXHONOTUM TakXe LOMKHbI MPUMEHATLCA B TEX 06NacTAX,
KOTOpblEe HEMOCPEACTBEHHO HE MOCTPaAanu 0T 3anpeTos.
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Fig. 2 Theoretical average GWP values due to phase-down

The distribution resulting from the quota system and actual de-
mand of F-Gases would currently be mere speculation. Due to a
significant reduction of consumption of R134a in automotive air
conditioning systems from 2017 and a soon to be expected
increase of "low GWP" solutions it might be possible to continue
using existing HFC refrigerants or their non-flammable alternatives
in some applications.

4 Control of use / prohibitions

For stationary systems, the use of refrigerants with GWP over
2500 will be prohibited from 2020. This also is valid for the main-
tenance using new refrigerant for systems with charge of more
than 40 tons of CO» equivalent. This corresponds to a charge
quantity of approx. 10 kg for R404A and R507A. Applications for
military use and systems with storage temperatures below -50°C
are exempted. In existing systems, recycled refrigerant with GWP
> 2500 can still be used until 2030 under certain conditions.

Puc. 2 TeopeTuyeckne cpeaHne 3Hadyerna GWP 3a cyeT noaTanHoro
BbIBOAA 13 0bpalleHna

Onpenenenve byaylero o6bema aucTpubyunn B pesynsTate
KBOT 1 (haKTM4eCKOoro cnpoca Ha F-rasbl 6610 6bl B HacTOALLEE
BPEMA TEOPETUYECKNM Npeanonoxexnem. bnarogapa
3HaYUTENbHOMY COKpaLyeHuto noTpebneHna R134a B
aBTOMOOMIbHBIX CUCTEMAX KOHAMLMOHNPOBAHNA BO3AyXa
HaunHaA ¢ 2017 roga, CKOPO MOXHO OXMAaTb YBENUYeHUA
konnyectsa "low GWP" pewwenni, KoTopble 6bl Aanu
BO3MOXHOCTb NPOAOMXKATb MCMoNnb3oBaTh cywectaytowme HFC
XNnajareHThbl UK UX HETOPIOYME aNnbTepPHATMBLI B HEKOTOPbIX
MPUMEHEHNAX.

4 KOHTpOﬂb ucnonb3oBaHuA / 3anpeTtbl

Wcnonb3osanne xnagarentos ¢ GWP 6onee 2500 B
CTauMoHapHbIx cuctemax bymeT 3anpeweHo ¢ 2020 roga. 370
TakXe cnpaBeanmBo AnA CEPBUCHOTO NCMOMb30BAHUM HOBOIO
XNnajareHTa B cucTemax ¢ 3anpaskoil 6onee 40 ToHH B CO2
9KBMBANHTE. YTO COOTBETCTBYET 0OBEMY 3anpaBKi paBHOMY
oK. 10 kr anAa R404A n R507A. MNpumeHeHnA BOGHHOMO
Ha3Ha4YeHUA N CUCTEMbI C TEMNEPATYPOil B KamMepe XpaHeHnA
Hke -50°C He KOHTponupyoTCA. B paboTalowmx yctaHoBKax
MCNONb30BaHNe paHee YyTUIN3MPOBaHHOTO xnaaareHta ¢ GWP
> 2500 6yneT BO3MOXHO A0 2030 roga npw onpesenéHHbIX
yCNOBMAX.



From 2022, only refrigerants with GWP < 150 are allowed for use

in multipack centralized refrigeration systems, i.e. widely branched

refrigeration systems with minimum two compressors, multiple

cooling spaces and more than 40 kW capacity. This excludes the
high stage of cascades (with secondary circuit for medium tem-
perature), in which refrigerants of up to GWP 1500 are allowed,

e.g. R134a.

The following table (Fig. 3) shows a summary of prohibitions of

use for commercial refrigerators and freezers as well as refrigera-
tion systems, furthermore an overview of the refrigerants still per-

mitted in the future for the individual applications. Moveable room

air-conditioning appliances and single split air-conditioning sys-

tems are also affected by the bans. However, they will not be
considered in this publication.

HaunHaa ¢ 2022, Tonbko xnagarentsl ¢ GWP < 150 paspeLueHs

ON1A UCNoNnb30BaHMA B KOMMNNIEKCHbIX LLEHTPann30BaHHbIX
XONOoAMNbHbBIX CUCTEMaX, T.e. B LUMPOKO Pa3BeTBIIEHHbIX

XONnoAunbHbIX cUCTemMax ¢ MUHUMYM ABYMA KOMMpeccopamu,

HECKONMbKMMI 30HaMW OXNaXAeHWA 1 NPOU3BOAUTENBHOCTbIO
6onee 40 KBT. 3a MCKNIOYEHNEM BEPXHUX CTYNEHEN Kackagos
(C BTOPUYHBIM CpeHEeTEMNEPATYPHbIM KOHTYPOM), B KOTOPbIX

BynyT paspeleHsl xnagareHtsl ¢ GWP Bnnots go 1500,
Hanpumep, R134a.

Cnepytowan Tabnuua (puc. 3) nokasbiBaeT CBOA 3anpeToB Ha

MCnonb3oBaHMe B KOMMep4YeCKNx cuctemax oxnaxneHusa, a

TaKxe 4aeT 0630p XNafareHToB paspelueHHbIX B Gyaywem AnA

OTAeNbHbIX NPUMEeHeHuiA. [opTaTBHLIE KOHAULMOHEPLI 1
OfMHOYHbIE CMUT-CUCTEMbI KOHANLMOHUPOBAHUA BO3AYXA,
Takxe nonagatot nog 3anpet. OgHako OHu He byayT
paccmatpuBaTtbCA B AaHHOW nybnukauum.

Timing / Refrigerant Options
I'pacmk / XnagareHTbl

Products and Equipment

MpoaykTbl u O60pynoBaHue

KW/HCs

R744 (CO,)
R717 (NH,)
R404A/R507A
R417B/R422D
R134a
R407A/C/F
R410A
R417A/R427A
R32

HFO*
HFO/HFC Blends
GWP < 150

HFO/HFC Blends
GWP 150-1500

Refrigerators and freezers for commercial use (hermetically sealed
equipment) that contain HFCs with GWP of 2500 or more - from 2020 //
HFCs with a GWP of 150 or more - from 2022

XonoannbHUKI 1 MOPO3UMBHIUKM AN1IA KOMMEPYCKOTO MCMOMb30BaHNA
(repmeTuyHOe obopyaoBaHme), kotopele coppexar HFC ¢ GWP 2500 nnu
Gonee - Haunraa ¢ 2020 // HFC ¢ GWP 150 1 6onee - HaunHan ¢ 2022

2020

2022

2022
2022
2022
2022
2022

2022

Stationary refrigeration equipment, that contains, or whose functioning
relies upon, HFCs with GWP of 2500 or more except equipment intended
for application designed to cool products to temperatures below -50°C

CTaunoHapHOe X0noaubHOe 060pya0BaHNe, KOTOPOE COAEPXHT, in
paboTa kotoporo 3asucut o1 HFC ¢ GWP 2500 u 6onee, kpome
060py0BaHUA, NpeaHa3HAYEHHOrO ANA UCNONb30BaHUA ANA OXNAXAeHWA
NPOAYKTOB 0 Temnepatyp Huxe -50°C

2020

Indirect restrictions
due to phase-down

KocBeHHble orpaHu4eHunA, CBA3aHHbIE
¢ BbIBOAOM U3 06palueHua

Multipack centralised refrigeration systems for commercial use with a
rated capacity of 40 kW or more that contain, or whose functioning relies
upon, fluorinated greenhouse gases with GWP of 150 or more, except in

the primary refrigerant circuit of cascade systems where fluorinated green-

house gases with a GWP of less than 1500 may be used

LleHTpanu3oBaHHble KOMMEKCHbIE CUCTEMbI OXNaXAEHNA AR KOMMEPYECKOro
MPUMEHEHNA C HOMUHANBHON NPON3BOAUTENBHOCTLIO 40 KBT 1 Gonee, KoTopble

cogepxart, unu pa60Ta KOTOPbIX 3aBUCUT OT ¢)T0pCOﬂeramMX NapHUKOBbIX

razoB ¢ GWP 150 u 6onee, 3a UCKMIOYEHNEM XNTaareHTOB BEPXHETO Kackaaa
KacKaaHbIX XoNoAMUbHbIX CUCTEM, TAE MOTYT MCTONb30BaTLCA (hTOpCOApXaLLme

napHukosble rasbl ¢ GWP menee 1500.

2022

- BEPXHWN Kackaj
- BEpXHWUN Kackaa

Cascade - primary circuit
Cascade - primary circuit

Kackag
Kackag

- BEPXHWUN Kackaj

Cascade - primary circuit

Kackag

*HFO (Hydro Fluoro Olefins) are non-saturated HFCs with chemical double

bond. When being released to the atmosphere, the molecule rapidly dissoci-

ates within a few days, resulting in a very low GWP.

Fig. 3

Prohibitions of use according to product group and refrigerant (extract)

*HFO (Tmapo ®Top OneduHbl) ABNAIOTCA HeHacbiweHHbIMu HFC ¢ aBoitHoM

XMMUYECKON CBA3bI0. Mpn nonagaHum B atMocdepy, monekyna 6eicTpo
pacnajiaeTcA B TeYeHWe HECKOMbKIUX [HEl, B pe3ynbTaTe UMEET 04eHb
Hu3kuin GWP.

Puc. 3 3anpeTb| Ha 1cnonb3oBaHne B 3aBMCUMOCTKM OT rpynnbl NPOAYKLUNK 1

XnapjareHTa (Bblaepxka)
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5 Evaluation of alternative refrigerants with
reduced global warming potential

R134a offers favorable conditions with regard to GWP and later
replacement by HFC/HFO blends. The comparably low GWP of
1430 allows this refrigerant to still being used for some time.

Its direct, non-flammable blend alternatives (GWP approx. 600)
also allow a further optimization of current system solutions as
well as a relatively easy conversion of existing systems in the
future.

Another option is the HFO refrigerant R1234yf (GWP 4). Volumet-
ric refrigerating capacity and efficiency are similar to R134a, but
the refrigerant is flammable (safety group A2L). In addition to the
special requirements with regard to system design, this may also
require the use of a secondary circuit.

HFO R1234ze (GWP 7, safety group A2L) is sometimes called an
R134a substitute, but its volumetric refrigerating capacity is more
than 20% below that of R134a. The boiling point (-18°C) consid-
erably limits its use for lower evaporation temperatures. There-
fore, the preferred use with positive displacement compressors is
for high-temperature applications.

Non-flammable alternatives of R404A/R507A (GWP 3922/3985)
or R22 with comparable volumetric refrigerating capacity and effi-
ciency have a GWP of approx. 1300 to 1400. Long-term uses,
e.g. in commercial refrigeration systems with capacities up to

40 kW, depend on the actually achievable quantitative reductions
in other refrigeration and air conditioning sectors.

Nowadays, non-flammable HFC/HFO blends with GWP of ap-
prox. 1000 are offered as substitutes for R404A/R507A and R22.
However, it has to be considered that the volumetric refrigerating
capacity is up to approx. 20% lower than that of the reference
refrigerants.

System alternatives that can be used for a really long term have
to a large extent to be operated with flammable refrigerants (HFO,
HFC/HFO blends, hydrocarbons, NHs for large systems). It has to
be noted that HFO and HFC/HFO blends are in safety group A2L,
i.e. the safety requirements are lower than for pure hydrocarbons,
such as propane, propylene (A3). However, it might be necessary
to use systems with secondary circuit for various applications with
increased hazard potential, even when using A2L refrigerants.
Another option with long-term perspective is the CO2 technology.
Depending on operating conditions, capacity and climatic condi-
tions, pure CO2 systems, hybrid systems (low temperature appli-
cation with CO9) and systems with COg secondary circuit will be
increasingly used.

5 OueHKa anbTepHaTUBHbIX XN1a4areHToB Co
CHMXEHHbIM NoTeHUuanom rnobanbHoro
notenneHua

R134a npeanaraet BbirogHble ycnosua ¢ yyetom GWP
nocnegytowen 3ameHsl HFC/HFO cmeceir. CpaBHUTENbHO
Hu3kui GWP 1430 no3sonAeT 3TOMY XnafareHTy, Bce elle ObiTb
CMONb30BaHHBIM B TEYEHWE HEKOTOPOro BpeMeHn. Ero npAmble,
anbTepHaTuBHble Heroptoune cveck (GWP npum. 600) Takxe
MO3BONAIOT B AaNIbHENLIEM NPOM3BOAUTb ONTUMM3ALMIO TEKYLLMX
CUCTEMHbIX PELLEHMI, @ TaKXe OTHOCUTENBHO NErKo
TpaHC(OPMMPOBATH CYLLECTBYIOWME CUCTEMBI B ByayLLEM.

Opyrum BapuanTom ABnATcA HFO xnapareHT R1234yf (GWP 4).
O6bemMHanA XonofonpoM3BOAUTENBHOCTb N 3PEKTUBHOCTD
aHanoruyHel R134a, Ho Npu 3TOM AaHHBI XNaaareHT ABNAETCA
BOCMnameHALWmMMca (rpynna 6esonacHocTu A2L). B gononHeHue
K crewumanbHbiM TpPeboBaHNAM C YHETOM KOHCTPYKLIUM CUCTEMBI,
9TO TaKXe MOXET NoTP6OBaTb UCMONb30BAHIA BTOPUYHOIO
KOHTYpa.

HFO R1234ze (GWP 7, rpynna 6e3onacHoctu A2L) nHorga
Ha3blBaloT 3ameHon R134a, Ho npu 3TOM ero 06bemMHan
XOII0fi0NPON3BOANTENBHOCTL NPUM. Ha 20% HUXe, Yem y
R134a. Temnepatypa kunenua (-18°C) 3HauMTeNbHO
OrpaH14MBaeT ero NPUMEHeHUe npu Bonee HU3KMX Temneparypax
ncnaperua. MoaTomy NpeanoyTUTENbHO UCNONb30BaHNE
KOMMpeccopoB 06bEMHOT0 feCTBMA ANA
BbICOKOTEMMEPATYPHBIX MPUMEHEHNIA.

Hesocnnamensatowneca anbtepHatabl R404A/R507A (GWP
3922/3985) unu R22 ¢ conoctaBMMOin 06BEMHOIA
XONOAONPOU3BOAMTENBHOCTbIO U 3ththeKTUBHOCTbIO ¢ GWP
npn6n. 1300 - 1400. AnuTenbHO UCNONL3YIOTCA, HAaNpUMep, B
KOMMEPYECKINX XONOAMMbHbIX CUCTEMAX C MPON3BOAUTENBHOCTbIO
Ao 40 kBT, B 3aBUCMMOCTYN OT (haKTUYECKM LOCTUXMMbIX
KOMMYECTBEHHDBIX COKPALLEHWIA B APYrX CEKTOPaxX XONOANbHOO
060pya0BaHMA N CUCTEM KOHAMLNOHMPOBAHNA BO3LYXa.

B HacToAwee Bpema, HeBocnnamerAowmeca HFC/HFO cmecu
¢ GWP npubn. 1000 npeanaratoTca B kayecTBe 3ameHbl R404A
/R507A n R22. BmecTe ¢ TeM, HOEOXOAMMO Y4MThIBATb, YTO UX
YOEMbHAA X0N0A0NPOU3BOANUTENBHOCTL NPUBA. Ha 20% HUXE,
YeM Y UCXOZHBIX XNaAareHToB.

AnbTepHaTMBHbIE CUCTEMBI, KOTOPbIE MOTYT bbITh
CMOMb30BaHbI B TEYEHUE [ENCTBUTENbHO AOAMOro CpoKa, B
3HAYNTENbHONM CTEMEHM, IKCNyaTUPYIOTCA C
BocnnameHaowmmmuca xnagaredtammn (HFO, HFC/HFO cmecw,
yrnesogopogbl, NH3 ana 6onbwux cuctem). Cnepyet
0TMeTuTb, 410 HFO 1 HFC/HFO cmecu HaxogATea B rpynne
besonacHocTn A2L, TO eCcTb MMEIOT TpeboBaHuA no
6e30MacHOCTM HIXe, YeM 1A YUCTbIX YrNeBOA0OPOAO0B, TaknxX
Kak nponan, nponuneH (A3). TeM He MeHee, MOXeT BOSHUKHYTb
HE0BX0AMMOCTb B UCMONb30BAHMM CUCTEM C BTOPUYHBIM
KOHTYPOM ANA pas3nuyHbiX MPUMEHEHMUI C NOBLILIEHHON



T

R410A (GWP 2088) has become accepted mainly in air condi-
tioning and heat pump applications using rotary and scroll com-
pressors. Due to its thermodynamic properties and good heat
transfer characteristics, R410A allows for quite economic and
efficient system solutions.

The refrigerant itself and the products and systems preferably
operated with it are not subject to any use ban. However, long-
term use also depends on the actually achievable quantitative
reductions in other refrigeration and air conditioning sectors.

Alternative non-flammable refrigerants with considerably lower
GWP and comparable volumetric refrigeration capacity and effi-
ciency are not available.

R32 (GWP 675) and blends of R32 and HFO (GWP approx. 400 -
500) are considered substitutes with similar refrigerating capacity
and lower GWP. They have already been tested in different pro-
grams proving their general suitability. However, due to flammabil-
ity (safety group A2L), higher safety requirements than for R410A
apply. The use of a secondary circuit might also be required.

If it is admissible according to the special safety requirements for
A3 and B2(L) refrigerants, propane and propylene (for systems
with lower refrigerant charge) and ammonia (e.g. for water chillers
with larger capacity) are possible alternatives. However, the volu-
metric refrigerating capacity is considerably lower than that of
R410A, and the thermodynamic properties differ substantially.
With ammonia (NHg), the corrosive effect on copper has to be
considered as well. In total, this means that the compressors
need to be designed in a different way, and the systems might
have to be constructed completely new. This illustrates why these
refrigerants can only be used to a limited extent as direct substi-
tutes.

Due to the already high number of alternative refrigerants, the fol-
lowing table only includes a simplified overview of the essential
blend components. Today, refrigerant manufacturers already offer
refrigerants under various brand names for testing purposes.
Some products are already listed in the ASHRAE nomenclature.

NOTEHUMaNbHOM ONACHOCTBIO, AAXEe MPK UCM UCMONb30BaHUM
A2L xnapareHToB. [lpyriM BapuaHTOM C AONTOCPOYHOM
nepcnekTuson AenAatcAa CO2 TexHonoruA. B 3aBucumocTy ot
YCNOBWI 3KCnyaTauny, NpoM3BOAMTENBHOCTY U
KNUMAaTMYEeCKIUX YCNOBMIA, ByoyT Yale NpUMEHATLCA YNCTbIe
CO2 cuctembl, rnbpuaHbie CUCTEMbI (HU3KOTEMNEPATYPHOE
npumeHeHmne ¢ CO2) n cucTembl C BTOPUYHBIM KOHTYPOM
(HmxHM Kackagom) Ha COa.

R410A (GWP 2088) nonyunn WMpOKOe pacnpocTpaHeHue B
OCHOBHOM B KOHAMLUMOHUPOBAHNW M B TEMMOBBIX HAacocax ¢
NCMONb30BAHNEM POTOPHBIX 1 CMPanbHBIX KOMMPECCOPOB.
Bnarogapa cBOUM TepMOAMHAMUYECKUM CBONCTBAM M XOPOLLMM
xapakTtepuctukam Tennonepegayun, R410A obecneunsaet
BECbMa 3KOHOMUYHbIE U 9PPEKTUBHBIE CUCTEMHBIE PELLEHNA.

CaMm xnagareHT 1 NpoAyKThl 1 CUCTEMbI, MPEAN0YTUTENbHO
paboTatolme Ha HeM, He MOANeXaT HUKAKIM 3anpeTam Ha
ucnonb3osaHue. Tem He MeHee, [ONrOCPOYHOE UCTONb30BaHIUe
TaKXe 3aBUCUT OT (aKTUYECKN LOCTUXMUMOTO KONMYECTBEHHONO
COKpALLEHNA B ApYriAX CEKTOPaX XONOANbHOTO 060pyAOBaHHA
M CUCTEMaX KOHAMLUMOHWUPOBAHNA BO3ayXa.

AnbTepHaTUBHble HEBOCMNAMEHSIOWMECA XNafareHThbl CO
3Ha4yuTenbHo bonee HKU3KUM GWP 1 conoctasnmon 06beMHoON
XOMOLONPON3BOANTENBHOCTBIO U A(hHEKTUBHOCTLIO HEAOCTYMHI.

R32 (GWP 675) n cmecu R32 ¢ HFO (GWP npum. 400 -500)
CUNTALOTCA 3aMEHUTENAMM C aHANOTUYHOM
XONOL0NPON3BOANTENBHOCTbIO 1 6onee Hu3kum GWP. OHu yxe
onpoboBaHbl B pasnnyHbIX NporpamMmax, NoOATBEPXAAIOLLMX 1X
obuwyto npurogHocTb. OfHAKO B CBA3M C FOPHOYECTLIO (rpynna
6esonacHocTn A2L), npumeHaTcA 6onee BbiCOKME TpeboBaHuA
K 6e3onacHocTy, yem ana R410A. Takxe MoxeT noTpeboBaTbCA
UCMoNb30BaHNE BTOPUYHOTO KOHTYpA.

Ecnv 310 gonyckaeTcA cneunanbHbIMiU TpeboBaHUAMM
BesonacHocTi anA xnagareHToB A3 u B2 (L), nponaH v nponuneH
(BnA cucTem ¢ Manon 3anpaBkoy XnafareHTa) 1 aMmnak
(Hanpumep, AnA YMNNepoB ¢ 6ONbLION NPOU3BOANTENBHOCTHIO)
ABNAIOTCA BO3MOXHbIMY anbTepHatueamu. OAHAKO, WX yoenbHanA
X0N0A0NPOU3BOAUTENBHOCTD 3HAYUTENBHO HIXE, Yem y R410A,
W CyLECTBEHHO OTNIMYAIOTCA TEPMOANHAMMYECKNE CBOMCTBA.
Takxe HEOOXOAMMO YUMTbIBATb KOPPO3NOHHOE BO3AENCTBIE
ammnaka (NH3) Ha megp. B uenom, 3To 03Hayaer, 4Tto
KOMMPEeCccopbl AOMXHbI UMETb APYTYI0 KOHCTPYKLMIO, 1
BO3MOXHO, YTO CUCTEMbl NPUAETCA pa3pabartbiBaTb
COBEPLUEHHO MO-HOBOMY. JTO MOKa3bIBAET, NOYEMY 3T
XnagareHTbl MOryT 6biTb MCMOMb30BaHbI NULb B OFPaHNYEHHON
CTeneHu, B Ka4eCTBE NPAMOi 3aMeHbl.

3-3a 6oMbLUIOrO KONMMYECTBA aNbTEPHATUBHBIX XNAAAreHTOB,
cneaytowan Tabnuua BKNKOYAET B cebA ynpoLeHHbI 0630p
OCHOBHbIX KOMMOHEHTOB CMECH. YK€ CErofHA NpON3BOAUTENN
XNajareHToB NpeanaraioT ANA Lenei TeCTMPOBaHUA
XnagareHTbl No4 pasfnnMyHbIMM TOPrOBbIMU MapKami.
HekoTopble NPOAYKTHI YK€ BK/OYEHbI B HOMEHKNATYPY
ASHRAE.
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A1 A2L A3
GWP Composition GWP Composition GWP Composition GWP
CocTaB CoctaB CoctaB
R407A 2107
R404A 3922 R407C 1774
R537A 3985 (R407F) 1825 R82/....../1234yf ca. 300 - 400 R290 s
R32/.../.../1234yf/1234ze ’ R1270 3
(R22) 1810 R32/.../.../11234yf ca. 1300 - 1400
R32/.../../1234yf[1234ze | ca. 10002
R32
no direct alternative available R32/1234yt R290@
R410A 2088 R32/1234yf/1234z¢ ca. 400 - 500 R12700
HeT NpAMON anbTepHaTUBbI R32/1234ze
R32/...
R134a/1234yf R1234
R134a® 1430 S4a/1234y ca. 600 yf R2909 3
R134a/1234yf/1234ze R1234z6@
D The relatively low GWP (1430) allows the use of this refrigerant also longer term @ OTHocHTeNbHO HU3KMIt GWP (1430) no3sonAeT ucnonb3osath 3TOT

@ Significantly lower volumetric refrigerating capacity than reference refrigerant XNajareHT B AONrocpoHOM NepcnekTuee

@ YaenbHaa X0/1040MPOM3BOANTENIBHOCTb 3HAYUTENIbHO HUXE, YeM Y

® Higher volumetric refrigerating capacity than reference refrigerant
3TaNOHHOro XNnajareHTa

® YaenbHan Xonogonpon3BoaUTENbHOCTb BhIWE, YEM Y 3TaNOHHOIO XnaaareHTa

Fig. 4 Alternative refrigerants with reduced global warming potential Puc. 4 AnbTepHaTWUBHbIE XNAAAreHThl C MOHMKEHHBIM NOTEHLMANoM
rnobanbHOro noTenneHunA
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6 Solutions offered by BITZER for future
refrigerants

The current product range already includes a number of product
families suitable for use with new refrigerants and partly being
released for field and laboratory tests. For such projects, individ-
ual coordination and agreement with BITZER is required.

Reciprocating compressors:

[ Semi-hermetic reciprocating compressors ECOLINE are re-
leased for HFC acc. to documentation and software and for
field tests using HFC/HFO blends, R1234yf and R1234ze (for
higher evaporation and condensing temperatures).

(1 A special version of the ECOLINE compressors is offered for
use with propane and propylene. Considering the special safety
requirements for use of refrigerants of safety group A3, an ad-
ditional agreement is made.

(1 Semi-hermetic reciprocating compressors for sub- and trans-
critical CO9 systems - released for all applications acc. to doc-
umentation and software. An additional agreement is made due
to the special requirements for COo.

(1 Open drive reciprocating compressors for ammonia (NHg) -
released for standard applications acc. to documentation and
software.

Screw compressors:

[ Semi-hermetic screw compressors CS. and HS. are released
for HFC acc. to documentation and software and for field tests
using HFC/HFO blends, R1234yf and R1234ze (for higher
evaporation and condensing temperatures).

[ A special version of semi-hermetic compact screw compres-
sors is offered for use with propane and propylene. An addi-
tional agreement is made for this case.

(1 Open drive screw compressors for ammonia (NHs) - released
for standard applications acc. to documentation and software.

6 PeweHun, npegnaramoie BITZER gna
Oyaywux xnagareHToB

TekyLumn acCOPTUMEHT NPOAYKLMM YXXe BKNOYaeT B cebA pAa
CeMeliCcTB NPOAYKTOB, NPUrOAHLIX A71A UCMOMb30BAHMA C
HOBbIMW XN1afareHTamm 1 YaCTUYHO BbIMYCKAaEMbIX AJ1A NONEBbIX
1 nabopaTopHbIX UCMbITaHWiA. [INA Takux NpoekToB, TpebyeTcA
WHAMBWAYaNbHAA KOOPAWHaLUMA W cornacoBanue ¢ BITZER.

MopLHeBble KOMApeccopbi:

[ MonyrepmeTunyHble nopwHesble kKomnpeccopbl ECOLINE
Bbinyckaemble anA HFC u anA nonebix ucnbiTaHuii ¢
ncnonbaoBaHnem HFC/HFO cmecei, R1234yf n R1234ze
(BnA BEICOKMX TEMMepaTyp UCMapPeHUA 1 KOHLEeH caLum),
COOTBETCTBYIOT AOKYMEHTaLMUN U NPOrpaMMHOMY
obecneyeHmio.

(1 CenunanbHan Bepcua komnpeccopos ECOLINE
nepanaraetca AnA paboTbl Ha Npona1e v NponuneHe.
YunTbiBan ocobele TpeboBaHuA 6e3onacHocTH ANnA
NCMONb30BAHNA XNAfAreHToB rpynnbl 6eaonacHocTyn A3,
chienaHo JOMoNHUTENbHOE COornacoBaHue.

(1 MonyrepMTHYHble NOPLIHEBbIE KOMMPECCOPbI ANA Cy6- 1
TPaHCKPUTUHECKUX C02 CUCTEM - BbiNyCKaeMble AnA BCeX
NPUMEHEHWNI, COOTBETCTBYIOT AOKYMEHTALWM U NPOrpaMMHOMY
obecneyeHuio. B cAsn ¢ ocobbimu TpebosaHuamn K COo,
CLienaHo AOMOoNHUTENbHOE CornacoBaHue.

(1 OTKpbITbIE NOPLUHEBLIE KOMMPeCccopsbl AnA aMmmuaka (NHs) -
BbINYCKAKOTCA ANA CTaHAAPTHbLIX MPUMEHEHNA, COOTBETCTBYIOT
BOKYMEHTaLMN 1 NPOrpaMMHOMY 06eCneyeHuto.

BuHTOBbIE KOMNpECCOpbI:

(1 MonyrepMTuYHble BUHTOBLIE KomMmpeccopbl CS. u HS.
Bbinyckaemble anAa HFC u anA nonebix ucnbiTaHuit ¢
ncnonbsoBaHnem HFC/HFO cmecei, R1234yf n R1234ze
(BnA BEICOKMX TEMMepaTyp UCMapeHUA 1 KOHAEeH caLum),
COOTBETCTBYIOT AOKYMEHTaLMUN U NPOrpaMMHOMY
obecneyenuio.

(J CneumanbHas Bepcua nonyrepmMeTn4HbIX KOMNAaKTHbIX
BUHTOBbIX KOMMNPECCOPOB npeanaraeTcA AnA p360TbI Ha
nponaxe u nponunexe. [na aToro cny4ana caenaHo
OONONHUTENbHO cornacoBaHune.

(J OTKpbITbIE BUHTOBbLIE KOMNpeccopsl AnA ammmaka (NH3) -
BbiNyCcKaemble 4N1A CTaHAAPTHbLIX MPUMEHEHNA,
COOTBETCTBYIOT AOKYMEHTALWUW 1 NPOrpaMMHOMY
obecneyeHuio.



Scroll compressors:

[ Hermetic scroll compressors are released for HFC acc. to
documentation and software, and series GSD6/GSD8 for
laboratory tests with R32 and R32/HFO blends.

Note on HFC/HFO blends for field and laboratory tests:

In the meantime, the refrigerant manufacturers have developed a
larger number of blends, which, by addition of HFO and/or hydro-
carbons, have a considerably lower GWP than previously used
refrigerants.

However, due to the large number of versions BITZER can only
test some blends with regard to material compatibility and suit-
ability of lubricants and in performance tests. Though, this does
not implicate any quality rating.

To allow for a general evaluation and information about a possible

suitability of previously untested blends, BITZER has made a list of
evaluation criteria and published it in a brochure (No. 378 20 387)

- it is available on request.

The current documents of the revised Regulation (EU) 517/2014 on fluorinated
greenhouse gases can be downloaded from the following website:

http://eur-lex.europa.eu

CnupanbHble KOMNpPECccopbI:

(1 [epMeTnYHbIe crnpanbHble KOMIPECCOpE!, BbIMyCKaeMble ANA
HFC, co0TBeTCTBYIOT JOKYMEHTALMM 1 MPOrpamMMHOMY
obecneyenunto u GSD6 / GSD8 cepumn ana nposeaeHua
nabopaTopHbix ucneitaHnin ¢ R32 n R32 / HFO cmecamm

O6patute BHUmaHue Ha HFC/HFO cmecu panAa nonesbix U
nabopaTopHbIX UCMbITAHMI:

B T0 e BpemA, Npon3BOAMTENN XNajareHTOB paspaboTany
Oonbluee KONMMYECTBO CMECEN, KOTOPbIE, Npu gobasneHun HFO
1/ VnKn yrneBogopoaoB, UMEKT 3HAUMTENBHO MeHbluMn GWP,
4eM y paHee UCMOMb3yEMbIX XNafareHToB.

BmecTe ¢ Tem, u3-3a 6onbluoro yucna sepcuit BITZER moxet
UCMbITaTh TONMBKO HEKOTOPbIE CMECH B OTHOLIEHWM
COBMECTUMOCTW MaTepuanos, NPUro4HOCTM Macen, a Takxe
NPOTECTUPOBATbL X NPON3BOAUTENBHOCTb. XOTA 3TO HeE
NoApa3yMeBaeT KaKyt-nnbo OLEHKY UX KayecTBa.

[nA obuieil OLEeHKN 1 AnA MHGOPMaLMKN 0 BO3MOXHOIA
NPUroSHOCTN paHee HEMPOBEPEHHbIX cmecen, BITZER yxe
COCTaBM/ CMIMCOK KPUTEPWUEB OLEHKM 1 ONyBANKOBan ero B
opowtope (Ne 378 20 387) - oHa [OCTyNHa MO 3anpocy.

[leficTBytoWwmMe LOKYMEHTHI NepecmoTperHoro Perynuposanua (EU) 517/2014 no
(hTOPCOAEPXKALLMM NAPHIKOBLIM ra3am MOryT BbITb 3arpyXxeHbl CO CeaytoLLero
BebcalTa:

http://eur-lex.europa.eu








