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(54) Titlee MULTI-STAGE COMPRESSOR UNIT FOR A REFRIGERATION SYSTEM
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(57) Abstract: A multi-stage compressor unit for arefrigeration system configured to circulate arefrigerant comprises afirst com-
pressor sub-unit having afirst stage and a second stege, and a second compressor sub-unit in parallel with the first compressor
sub-unit and having afirst stage. The first and second stages of the first compressor sub-unit each have a suction port and adischarge
port. The first compressor sub-unit is configured to receive and compress a first portion of the refrigerant from an evaporator. The
first stage of the second compressor sub-unit is configured to compress a second portion of the refrigerant.
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1. A multi-stage compressor unit for arefrigeration system configured to circul ate arefrigerant,
the multi-stage compressor unit comprising:

a first compressor sub-unit having a first stage and a second stage, wherein the
first and second stages of the first compressor sub-unit each have a suction
port and a discharge port, and wherein the first compressor sub-unit is
configured to receive and compress a first portion of the refrigerant from
an evaporator; and

a second compressor sub-unit in parallel with the first compressor sub-unit and
having afirst stage, wherein the first stage of the second compressor sub-
unit has a suction port and a discharge port, and wherek the second
compressor sub-unit is configured to compress a second portion of the
refrigerant prior to the compressed second portion being combined with
the compressed first portion.

2. Themulti-stage compressor unit of claim 1, wherein the first stage of the second compressor

sub-unit is configuredto receive the second portion of the refrigerant from a second evaporator.

3. The multi-stage compressor unit of claim 1, wherein the first stage of the second compressor
sub-unit is configured to receive the second portion of the refrigerant from a first economizer

circuit.

4. The multi-stage compressor unit of claim 3, wherein the first compressor sub-unit further
comprises an interstage port disposed between the discharge port of the first stage and the
suction port of the second stage, and wherein the interstage port is configured to receive athird

portion of therefrigerant from a second economizer circuit.

5. The multi-stage compressor unit of claim 1, wherein the first compressor sub-unit and the

second compressor sub-unit comprise reciprocating Compressors.
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6. The multi-stage compressor unit of claim 1, wherein the refrigerant is a transcritical

refrigerant

7. The multi-stage compressor unit of claim 1, and rurtiier comprising an. intercooler configured
to cool the first portion of the refrigerant between the first and second stages of the first

compressor sub-unit.

8. The multi-stage compressor unit of claim 1, wherein the second compressor sub-unit is

configured to discharge into an interstage port of the first compressor sub-unit.

9. The multi-stage compressor unit of claim 1, wherein the second compressor sub-unit further
comprises a second stage having a suction port and a discharge port, and wherein the first and

second stages of the second compressor sub-unit are connected in series.

10. A multi-stage compressor unit for a refrigeration system having a first economizer circuit
and configured to circul ate arefrigerant, the multi-stage compressor unit comprising:

a first compressor sub-unit having a first stage and a second stage, wherein the
first compressor sub-unit is configured to receive and compress a first
portion of the refrigerant from an evaporator, and

a second compressor sub-unit in parallel with the first compressor sub-unit,
wherein the second compressor sub-unit is configured to compress a
second portion of the refrigerant from the first economizer circuit prior to
the compressed second portion being combined with the compressed first
portion.

11, The muilti-stage compressor unit of claim 10, and further comprising an intercooler
configured to cool the first portion of the refrigerant between the first and second

stages of the first compressor sub-unit.
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12. The multi-stage compressor unit of claim 10, wherein the first compressor sub-unit is
configured to discharge refrigerant a afirst exit pressure, and wherein the second compressor

sub-unit is configured to discharge refrigerant & a second exit pressure.

13. The multi-stage compressor unit of claim 12, wherein the first and second exit pressures are

substantially equivalent.

14. The multi-stage compressor unit of claim 10, wherein the first compressor sub-unit further
comprises an interstage port disposed between the first and second stages and configured to
receive a third portion of the refrigerant from a second economizer circuit, and wherein the
second stage of the first compressor sub-unit is configured to compress a mixture of the first and

third portions of the refrigerant.

15. The multi-stage compressor unit of claim 10, wherein the second compressor sub-unit is a

single-stage compressor.

16. The multi-stage compressor unit of claim 10, wherein the second compressor sub-unit is a

two-stage compressor.

17. The multi-stage compressor unit of claim 16, wherein the second compressor sub-unit
further comprises an interstage port configured to receive afourth portion of the refrigerant from

athird economizer circuit.

18. A multi-stage compressor unit for arefrigeration system configured to circulate arefrigerant,
the multi-stage compressor unit comprising:
afirst compressor sub-unit having afirst stage, a second stage, and an interstage
port disposed between the first and second stages, wherein the first stage
of the first compressor sub-unit is configured to compress afirst portion of
the refrigerant to an intermediate pressure, and wherein the second stage
of the first compressor sub-unit is configured to compress the first portion
of the refrigerant to an exit pressure of the first compressor sub-unit; and
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a second compressor sub-unit having afirst stage, wherein the second compressor
sub-unit is configured to compress a second portion of the refrigerant to an
exit pressure of the second compressor sub-unit prior to the compressed
second portion being combined with the compressed first portion.

19. The multi-stage compressor unit of claim 18, wherein the exit pressures of the first

compressor sub-unit and the second compressor sub-unit are substantially equivalent.

20. The multi-stage compressor unit of claim 18, wherein the second compressor sub-wit
discharges the second portion of the refrigerant into the interstage port of the first compressor
sub-wit, and wherein the exit pressure of the second compressor sub-unit is substantially
equivalent to the intermediate pressure of the first compressor sub-unit.
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This is in response to the Written Opinion of the International Searching Authority dated 07 April 2008. Enclosed are
replacement sheets 20-23. With this amendment, claims 1. 10, and 18 have been amended. Claims 2-9, 11-17, 19, and
20 remain unchanged. Specific claim amendments reflected in the replacement sheets are as follows:

Claim 1 has been amended to add the clause "prior to the compressed second portion being combined with the
compressed first portion"”.

Claim 10 has been amended to add the clause "prior to the compressed second portion being combined with the
compressed first portion”.

Claim 18 has been amended to add the clause "prior b the compressed second portion being combined with the

compressed first portion"”.
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