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CLAIMS

1. Use as a refrigerant of a compaosition comprising 1,1-difluoroethylens (R-1132a8) in a

liquid chiller system.

2. The use according to claim 1, whersin the composition comprises a second component
selected from diflucromethane (R-32), 2,3,3 3-tetrafluoropropene (R-1234vf), frans-1,3,3,3-
tetraflucropropene (R-1234zs(E)), 1, 1-difluorcethane (R-182a} and mixtures thersof.

3. The use according fo claim 1 or 2, wherein the composition comprises at least about 1
or about 1.5 weight % R-11323a, such as least 2 weight %, such as at least about 3 or about 4

weight %, for example at ieast about 5 weight %.

4, The use according to claims 1 0 3, wherein the composition comprises from about 1
to about 20 weight % R-1132a, such as from about 2 to about 15 weight %, for example from

about 3 to about 12 weight %, optionally from about 4 to about 8 weight %

5. The use according to claims 2 1o 4, wherein the composition comprises the second
componant in an amount from about 80 to about 88 weight %, such as from about 85 to about
a8 weight %, for example from about 88 to about 87 weight %, optionally from about 81 fo

about 88 weight %.

8. The use according fo claims 2 {0 §, wherein the second component comprises R-32

andfor R-1234yf, preferably wherein the second component comprisas R-32 and R-1234yf.

7. The use according to claims 2 to §, wherein the R-32 is present in the composition in
an amount of from about 1 to about 30 weight %, such as from about 2 to about 25 weight 9%,

for example from about 3 to about 21 weight %, optionally from about 4 {o about 18 weight %,

8. The use according o claims 2 {0 7, wherein the composition comprises R-1234yfin an
amount of about 50 {o about 88 weight %, such as from about 55 to about 97 weight %, for
sxample from about 80 {0 about 86 weight %, optionally from about 85 {o about 85 weight %

or from about 70 to about 84 or about 82 weight %.

g, The use according to any of the preceding claims, wherein the composition comprises
from about 1 to about 20 weight % R-1132a, from about 1 {o about 30 weight % R-32 and from

about 50 to about 88 weight % R-1234yf, such as wherein the composition comprises from
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about 2 to about 15 weight % R-1132a, from about 2 to about 25 weight % R-32 and from
about 80 to about 86 weight % R-1234yf, for example whereain the composition comprises from
about 3 to aboul 12 weight % R-1132a, from abouwt 3 to about 21 weight % R-32 and from
about 87 {o about 94 weight % R-1234yf, optionally whersin the composition comprises from
about 4 {o about 8 weight % R-1132g, from about 4 1o about 19 weight % R-32 and from about
72 to about 82 weight % R-1234yf.

16, The use according fo any of the preceding claims, wherein the composition is a non-

azectropic composition.

11 The use according to any of the preceding claims, whergin the composition has a
Global Warming Potential (GYVP) of less than about 300, such as less than about 200, for
example less than about 150.

12. The use according to any of the preceding claims, wherein the composition is classified
as “weakly flammable” (Class 2L) in accordance with ASHRAE Standard 34:2019 or IS0
Standard 817, optionaily wherein the composition as formulated has a laminar burning velocity
of less than about 10 cvvs, such as less than about 7 om/s, for example less than shout b

cmfs.

13. The use according to any of the preceding claims, wherein the composition further
comprises a lubricant, wherein the lubricant is selected from of mineral oil, silicone oil, polyaikyi
benzenas (PARs), polydl esters (POEs), polvalkylene glyeols (PAGS), polyalkylene glycdl
ssters (PAG esters), polyvinyl sthers (PVES), poly {(alpha-clefins) and combinations thereof,

preferably the lubricant comprises a PAG and/or a POE or a mixture thersof.

14, The use according to any of the preceding claims, wherain the composition has a
coefficient of performance (COP) which is higher than that of R-1234yf or R-454C.

15, The use according to any of the preceding claims, wherein the composition has a

volumetric cocling capacity which is higher than that of R-1234yf or R-454C.

18. The use according to any of the preceding claims, wherein the liguid chilier system
comprises at least one counter-fliow heat exchanger for exchanging heal between the
refrigerant and the liguid, said counter-flow heat exchanger allowing the refrigerant and the
liguid to flow iy a counter-current flow relative to each other when the refrigerant and the lquid

pass through the counter-flow heat exchanger.
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17. The use according to any of the preceding claims, wherein the liguid chiller system

utiizes a vapour compression refrigeration cycle.

18. The use according to any of the preceding claims, wherein the al least one counter-

flow heat exchanger comprises at least one compaci-plate type counter-flow heat exchanger.

18. The use according fo any of the preceding claims, wherein the liquid chiller system

compiises a water chiller system or a water/glycol chiller system.

20, The use according o any of the preceding claims, wherein the liquid chiller system

comprises a secondary foop Hguid chiller system.

21 The use according (o any of the preceding claims, whergin the liquid chiller sysiem is
incorporated into or comprises a thermal management system (e.q. a heat pump and/or air-
conditioning system} of a vehicle, preferably a thermal management system of an slectric

vehicie.

22. The use according to any of the preceding daims, wherein the liquid chiller systemis a
liquid chiller system adapted for heating and/or codling a battery andfor a passenger cabin of
a vehicle, preferably of an electiic vehicle, optionally wherein the higuid chilier system is

adapted for cooling power elecironics, instrument displays and/or braking systems of a vehicle.

23. A liquid chilier system comprising:

at least one counter-flow heat exchanger for exchanging heal between a refrigerant
composition and the liquid, said counter-flow heat exchanger allowing the refrigerant
composition and the liquid fo flow in a counter-current flow relative to sach other when the
refrigerant composition and the liquid pass through the counter-flow heat exchanger,

wherein the refrigerant composition comprises 1, 1-diflucroethyiens (R-1132a) and, optionally,
a second component selected from difiuoromethane (R-32), 2,3,3,3-telraflucropropens (R-
1224yf), frans-1,3,3, 3-tetraflucropropene (R-1234ze{E)), 1,1-diflucrosthane (R-152a).

24, A Hguid chiller system according o claim 23, wherein the liguid chiller system is
incorporated into or comprises a thermal management system of g vehicle {e.g. a heat pump
and/or air-conditioning systen), preferably a thermal management system of an electric

vehicie,
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25. A liquid chiller systern according to claim 23 or 24, wherein the Hquid chilier system
comprises a liquid chiller system adapted for heating and/or cooling a battery andfor a

passenger cabin of a vehicle, preferably of an electric vehicle.

26, A thermal management system of a vehicle comprising:

a liguid chiller system comprising at least one counter-flow heat exchanger for exchanging
heat between a refrigerant composition and the liquid, said counter-flow heat exchanger
allowing the refrigerant composition and the liquid to flow in a counter-current flow relative to
sach other when the refrigerant composition and the liquid pass through the counter-flow heat
exchanger;

wherein the refrigerant composition comprises 1, t~diflucrosthylene (R-1132a) and, optionally,
a second component sslected from difiucromethane (R-32), 2,3,3,3-tetraflucropropens (R-
1234yf),  frans-1,3,3 3tetraflucropropene  (R-1234ze(E)), 1, 1-difluorosthane (R-152a),

preferably wherein the vehicle comprises an electric vehicle,

27, A thermal management sysiem according o claim 26, wherein the liquid chiller system
comprises a liquid chilier system adapied for healing andfor cooling a battery and/or a

passenger cabin of a vehicle.

28, A thermal managemesnt system according o claim 28 or 27, wherein the thermal
management system further comprises at ieast one of the following: a vapor injection system,

a high side receiver and/or a low side accumulator for storing the refrigerant composition.



