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(54) MULTI-STAGE LOW GWP AIR CONDITIONING SYSTEM

(57) Disclosed are refrigerant systems for condition-
ing air and/or items located within a dwelling occupied
by humans or other animals preferably including at least
a first heat transfer circuit containing a first heat transfer
fluid in a vapor/compression circulation loop located sub-
stantially outside of the dwelling and at least a second
heat transfer circuit, which contains a second heat trans-
fer fluid different than the first heat transfer fluid, located
substantially inside of the dwelling. In preferred embod-
iments, the second heat transfer circuit does not include
a vapor compressor, but the system includes at least one
intermediate heat exchanger which permits exchange of
heat between the first heat transfer fluid and the second
heat transfer fluid such that heat is transferred to the first

heat transfer fluid, preferably thereby evaporating the first
heat transfer fluid, and from the second heat transfer fluid,
thereby condensing the second heat transfer fluid. Pref-
erably, the intermediate heat exchanger is located out-
side the dwelling. The first heat transfer fluid comprises
a refrigerant which has a GWP of not greater than about
500 and that the second heat transfer fluid comprises a
refrigerant that also has a GWP of less than 500 and
which has a low flammability and a low toxicity, and even
more preferably a flammability that is substantially less
than the flammability of the refrigerant in the first heat
transfer fluid and/or a toxicity that is substantially less
than the toxicity of the refrigerant in said first heat transfer
fluid.
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