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(54) ECONOMIZER FOR REFRIGERATION SYSTEM AND REFRIGERATION SYSTEM

(57) The present invention relates to an economizer
100 for a refrigeration system, the refrigeration system
comprising a refrigerant circuit formed by sequentially
connecting a compressor, a condenser, an expansion
mechanism and an evaporator, wherein the economizer
100 comprises: a tank 110 extending in a horizontal di-
rection; a lead-in pipe 120 arranged at one end of the
tank 110 for introducing gas-liquid two-phase refrigerant
from the condenser; a gas outlet portion 130 arranged
at the other end of the tank 110 for directing gaseous
refrigerant back to the compressor; and a liquid outlet

portion 140 arranged below the gas outlet portion 130
for directing liquid refrigerant to the evaporator, wherein
a threaded portion 121 is provided on an inner wall of the
lead-in pipe 120 for performing gas-liquid separation for
the gas-liquid two-phase refrigerant by means of centrif-
ugal action. The present invention further provides a re-
frigeration system provided with the economizer 100. The
economizer 100 for a refrigeration system according to
the present invention can greatly improve the gas-liquid
separation efficiency of the gas-liquid two-phase refrig-
erant.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the technical
field of heat exchange equipment, in particular to an
economizer for a refrigeration system, and also relates
to a refrigeration system provided with the economizer.

BACKGROUND OF THE INVENTION

[0002] It is known to those skilled in the art that econ-
omizer is an energy-saving device widely used in heat
pump chillers in the refrigeration and air conditioning in-
dustry, which mainly functions to realize gas-liquid sep-
aration and improve unit operating efficiency. The gas-
liquid two-phase refrigerant enters the tank of the econ-
omizer through a lead-in pipe. The gaseous portion of
the refrigerant is completely separated from the liquid
portion by the structure arranged in the tank of the econ-
omizer. The separated gaseous refrigerant enters the
compressor through the gas outlet pipe to form a sec-
ondary suction, and the separated liquid refrigerant flows
out through the liquid outlet pipe and enters the evapo-
rator for evaporative refrigeration.
[0003] As the gas-liquid two-phase refrigerant contin-
uously enters the tank of the economizer through the
lead-in pipe, the liquid refrigerant continuously gathers
at the bottom of the tank, and then flows out from the
liquid outlet pipe. The inner wall of the existing lead-in
pipe is smooth, and the gas-liquid two-phase refrigerant
enters the lead-in pipe without being seperated, so that
the droplets of different particle sizes will directly enter
the tank of the economizer along with the refrigerant gas
flow. In addition, since the space in the economizer is
narrow, if the gas-liquid separation cannot be carried out
completely, it will inevitably lead to a large number of
refrigerant droplets entering the compressor from the gas
outlet pipe of the economizer. However, the compressor
is a mechanical device that converts gas or vapor into
liquid, so the consequence of a high liquid content in the
gaseous refrigerant entering the compressor will be an
increase in the power consumption of the compressor or
liquid hammer.
[0004] Therefore, there is an urgent need to find an
economizer for a refrigeration system that can effectively
realize gas-liquid separation.

SUMMARY OF THE INVENTION

[0005] In view of the above, according to a first aspect
of the present invention, an economizer for a refrigeration
system is provided, which effectively solves the afore-
mentioned problems and problems in other aspects ex-
isting in the prior art. In the economizer for a refrigeration
system according to the present invention, the refriger-
ation system comprises a refrigerant circuit formed by
sequentially connecting a compressor, a condenser, an

expansion mechanism and an evaporator, wherein the
economizer comprises: a tank extending in a horizontal
direction; a lead-in pipe arranged at one end of the tank
for introducing the gas-liquid two-phase refrigerant from
the condenser; a gas outlet portion arranged at the other
end of the tank for directing the gaseous refrigerant back
to the compressor; and a liquid outlet portion arranged
below the gas outlet portion for directing the liquid refrig-
erant to the evaporator; wherein a threaded portion is
provided on the inner wall of the lead-in pipe for perform-
ing gas-liquid separation for the gas-liquid two-phase re-
frigerant by means of centrifugal action.
[0006] Optionally, the threaded portion of the lead-in
pipe is arranged near the junction of the lead-in pipe and
the tank.
[0007] Optionally, the length of the threaded portion of
the lead-in pipe is in a range of 20-30mm.
[0008] Optionally, the height of the threaded portion of
the lead-in pipe is in a range of 0.1-0.2 mm.
[0009] Optionally, the helix angle of the threaded por-
tion of the lead-in pipe is in a range of 30°-60°.
[0010] Optionally, the lead-in pipe is a 90° elbow pipe.
[0011] Optionally, the threaded portion of the lead-in
pipe is a continuous threaded structure.
[0012] Optionally, a plurality of orifice plates arranged
side by side for performing gas-liquid seperation for the
gas-liquid two-phase refrigerant are provided near the
lead-in pipe inside the tank.
[0013] Optionally, a liquid baffle is provided between
the orifice plates and the liquid outlet portion inside the
tank.
[0014] Optionally, the gas outlet portion is arranged at
the top of the tank, and the liquid outlet portion is arranged
at the bottom of the tank.
[0015] In addition, according to a second aspect of the
present invention, a refrigeration system comprising the
economizer according to the first aspect of the invention
is further provided. Optionally, the refrigeration system
comprises the refrigeration circuit recited herein with ref-
erence to the first aspect of the invention. Optionally, the
refrigeration circuit is formed by sequentially connecting
the compressor, the condenser, the expansion mecha-
nism and the evaporator. Optionally, the refrigeration
system is a multi-stage compression refrigeration sys-
tem, and the compressor is a multi-stage compressor,
wherein the gas outlet portion of the economizer is con-
nected to the intermediate suction port of the multi-stage
compressor.
[0016] It can be appreciated that the economizer for a
refrigeration system according to the present invention,
by arranging a threaded portion on the inner wall of the
lead-in pipe, enables the gas-liquid two-phase refrigerant
to better realize gas-liquid separation when entering the
economizer tank by means of centrifugal action.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The technical solutions of the present invention
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will be described in further detail below in conjunction
with the accompanying drawings and embodiments by
way of example only, wherein:

FIG. 1 shows a structural schematic diagram of an
economizer for a refrigeration system; and

FIG. 2 shows a partially enlarged structural sche-
matic diagram of the lead-in pipe of the economizer
for a refrigeration system according to FIG 1.

DETAILED DESCRIPTION OF EMBODIMENT(S) OF 
THE INVENTION

[0018] Some embodiments of the present invention will
be described in detail below with reference to the accom-
panying drawings. It should be noted that orientation
terms such as upper, lower, left, right, front, rear, inner
side, outer side, top and bottom mentioned or possibly
mentioned in this specification are defined relative to the
configurations illustrated in the respective drawings.
They are relative concepts, so they may change accord-
ingly according to their different locations and different
states of use. Therefore, these and other orientation
terms shall not be construed as restrictive terms.
[0019] As shown in FIG. 1, it schematically illustrates
the structure of an embodiment of the economizer for a
refrigeration system according to the present invention
in general. The refrigeration system comprises a refrig-
erant circuit formed by sequentially connecting a com-
pressor, a condenser, an expansion mechanism and an
evaporator. It should be noted that, in order to better il-
lustrate the economizer for a refrigeration system accord-
ing to the present invention, other components in the re-
frigeration system other than the economizer are not
shown here. As can be seen from FIG. 1, the economizer
100 may be composed of a tank 110, a lead-in pipe 120,
a gas outlet portion 130, a liquid outlet portion 140 and
other components. The tank 110 is cylindrical and ex-
tends in a horizontal direction. The lead-in pipe 120 is
arranged at one end of the tank 110 to introduce the gas-
liquid two-phase refrigerant from the condenser, wherein
the flow direction of the gas-liquid two-phase refrigerant
is indicated by arrow a. It can be seen from FIG. 1 in
conjunction with FIG. 2 that a threaded portion 121 is
further provided on the inner wall of the lead-in pipe 120,
so as to perform gas-liquid separation for the gas-liquid
two-phase refrigerant by means of centrifugal action.
[0020] When the gas-liquid two-phase refrigerant en-
ters the tank 110 through the lead-in pipe 120, the thread-
ed portion 121 can greatly increase the flow resistance
of the gas-liquid two-phase refrigerant. The advance-
ment of the liquid and gas in the gas-liquid two-phase
refrigerant will be hindered due to the increase of resist-
ance. In particular, as the pressure increases, the gas in
the gas-liquid two-phase refrigerant will become droplets
and the droplets settle. Therefore, preliminary gas-liquid
separation can be achieved by means of the threaded

structure of the lead-in pipe 120. In addition, those skilled
in the art can appreciate that the threaded structure of
the lead-in pipe 120 will help to generate centrifugal ac-
tion, so that the gas-liquid two-phase refrigerant can ro-
tate around the helical pipe wall to throw out the refrig-
erant droplets directly to the wall surface of the tank 110.
[0021] With continued reference to FIG. 1, the thread-
ed portion 121 may be provided near the junction of the
lead-in pipe 120 and the tank 110 (as shown in the circled
portion in FIG 1), so as to perform effective gas-liquid
separation for the gas-liquid two-phase refrigerant enter-
ing the tank 110.
[0022] In a preferred embodiment according to the
present invention, the length of the threaded portion 121
of the lead-in pipe 120 may be designed in a range of
20-30mm. In addition, the height of the threaded portion
121 of the lead-in pipe 120 may be designed in a range
of 0.1-0.2mm. Furthermore, the helix angle of the thread-
ed portion 121 of the lead-in pipe 120 may be designed
in a range of 30°-60°.
[0023] As an example, in order to facilitate manufac-
ture, the threaded portion 121 of the lead-in pipe 120 may
be configured as a continuous threaded structure, as
shown in FIG. 2. Of course, in addition to being designed
into a regular shape, such as a continuous threaded
structure as shown in FIG. 2, the threaded portion 121
can also be designed into an irregular shape, such as a
discontinuous or asymmetric threaded structure.
[0024] In the embodiment shown in FIG. 1, in the econ-
omizer 100, the gas outlet portion 130 may be arranged
at the other end of the tank 110, so as to direct the gas-
eous refrigerant separated from the gas-liquid two-phase
refrigerant back to the compressor, wherein the flow di-
rection of the gaseous refrigerant is indicated by arrow
b. The liquid outlet portion 140 may be arranged some-
where under the gas outlet portion 130, so as to direct
the liquid refrigerant separated from the gas-liquid two-
phase refrigerant to the evaporator, wherein the flow di-
rection of the liquid refrigerant is indicated by arrow c.
[0025] In addition, in the aforementioned embodiment,
in the tank 110 of the economizer 100, three orifice plates
150 arranged side by side are provided near the lead-in
pipe 120, and a number of orifices are provided on the
orifice plates 150, so as to facilitate further gas-liquid sep-
aration of the gas-liquid two-phase refrigerant passing
through it. Of course, those skilled in the art can appre-
ciate that the number of orifice plates 150 is not limited
to three, and can be two, four, five or others within the
allowable range of compressor power, as long as it is
ensured that effective gas-liquid separation can be per-
formed for the gas-liquid two-phase refrigerant. In addi-
tion, it can be appreciated that the position of the orifice
plates 150, and the size and shape of the orifices can be
adjusted according to actual needs.
[0026] Furthermore, in the tank 110 of the economizer
100, a liquid baffle 160 may also be arranged between
the orifice plates 150 and the liquid outlet portion 140,
wherein the liquid baffle 160 may be arranged at the top
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of the tank 100, i.e., extending downward from the top
wall of the tank 100 as shown in FIG. 1. The gas-liquid
two-phase refrigerant passes through the orifice plates
150 and is blocked by the liquid baffle 160, so that most
of the liquid refrigerant can settle in the lower part of the
tank 110 and flows along the bottom wall of the tank 110
into the evaporator through the liquid outlet portion 140,
while the gaseous refrigerant flows along the length di-
rection of the tank 110 into the compressor through the
gas outlet portion 130 of the tank 110.
[0027] In order to obtain gaseous refrigerant and liquid
refrigerant more conveniently, the gas outlet portion 130
may be arranged at the top of the tank 110, and the liquid
outlet portion 140 may be arranged at the bottom of the
tank 110, as shown in FIG. 1.
[0028] To sum up, the economizer for a refrigeration
system according to the present invention adopts a
threaded structure on the inner wall of the lead-in pipe,
so that the droplets in the gas-liquid two-phase refrigerant
can settle by means of centrifugal action, thereby improv-
ing the gas-liquid separation efficiency of the gas-liquid
two-phase refrigerant and then effectively reducing the
liquid content of the gas in the gas outlet portion.
[0029] In addition, the present invention further pro-
vides a refrigeration system provided with the aforemen-
tioned economizer. The refrigeration system comprises
a cooling tower, a water chiller, a pumping device, and
the like that are connected by pipelines, wherein the wa-
ter chiller is composed of components such as compres-
sor, condenser, throttling device and evaporator. The re-
frigeration system may be a multi-stage compression re-
frigeration system, and the compressor is a multi-stage
compressor. The gas outlet portion of the economizer is
connected to the intermediate suction port of the multi-
stage compressor. The separated gas enters the inter-
mediate suction port of the multi-stage compressor
through the gas outlet portion, and is mixed with the in-
termediate pressure refrigerant gas which is formed after
being sucked from the evaporator and compressed in
the low-pressure stage, to enter the high-pressure stage
for recompression. As mentioned above, the refrigeration
system provided with the aforementioned economizer
can significantly improve the cooling capacity and oper-
ating efficiency without additional cost, so it is highly rec-
ommended to apply the aforementioned economizer to
various refrigeration systems.
[0030] Some specific embodiments are listed above to
illustrate in detail an economizer for a refrigeration sys-
tem, and a refrigeration system provided with the econ-
omizer according to the present invention. These individ-
ual examples are only used to illustrate the principle of
the present invention and the implementations thereof,
but not to limit the present invention. Those skilled in the
art may, without departing from the spirit and scope of
the present invention, make various modifications and
improvements. For example, the lead-in pipe can be de-
signed as a 90° elbow pipe. Therefore, all equivalent
technical solutions shall belong to the scope of the

present invention and be defined by the various claims
of the present invention.

Claims

1. An economizer for a refrigeration system, the refrig-
eration system comprising a refrigerant circuit
formed by sequentially connecting a compressor, a
condenser, an expansion mechanism and an evap-
orator, wherein the economizer comprises:

a tank (110) extending in a horizontal direction;
a lead-in pipe (120) arranged at one end of the
tank for introducing gas-liquid two-phase refrig-
erant from the condenser;
a gas outlet portion (130) arranged at the other
end of the tank (110) for directing gaseous re-
frigerant back to the compressor; and
a liquid outlet portion (140) arranged below the
gas outlet portion (130) for directing liquid refrig-
erant to the evaporator,
wherein a threaded portion (121) is provided on
an inner wall of the lead-in pipe (120) for per-
forming gas-liquid separation for the gas-liquid
two-phase refrigerant by means of centrifugal
action.

2. The economizer for a refrigeration system according
to claim 1, wherein the threaded portion (121) of the
lead-in pipe (120) is arranged near a junction of the
lead-in pipe (120) and the tank (110).

3. The economizer for a refrigeration system according
to claim 1 or 2, wherein a length of the threaded
portion (121) of the lead-in pipe (120) is in a range
of 20-30 mm.

4. The economizer for a refrigeration system according
to any of claims 1 to 3, wherein a height of the thread-
ed portion (121) of the lead-in pipe (120) is in a range
of 0.1-0.2 mm.

5. The economizer for a refrigeration system according
to any preceding claim, wherein a helix angle of the
threaded portion (121) of the lead-in pipe (120) is in
a range of 30°-60°.

6. The economizer for a refrigeration system according
to any preceding claim, wherein the lead-in pipe
(120) is a 90° elbow pipe.

7. The economizer for a refrigeration system according
to any preceding claim, wherein the threaded portion
(121) of the lead-in pipe (120) is a continuous thread-
ed structure.

8. The economizer for a refrigeration system according
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to any preceding claim, wherein a plurality of orifice
plates (150) arranged side by side for performing
gas-liquid separation for the gas-liquid two-phase re-
frigerant are provided near the lead-in pipe (120) in-
side the tank (110).

9. The economizer for a refrigeration system according
to claim 8, wherein a liquid baffle (160) is provided
between the orifice plates (150) and the liquid outlet
portion (140) inside the tank (110).

10. The economizer for a refrigeration system according
to any preceding claim, wherein the gas outlet por-
tion (130) is arranged at the top of the tank (110),
and the liquid outlet portion (140) is arranged at the
bottom of the tank (110).

11. A refrigeration system comprising the economizer
(100) for a refrigeration system according to any pre-
ceding claim, wherein the refrigeration system is a
multi-stage compression refrigeration system, the
compressor is a multi-stage compressor, and a gas
outlet portion (130) of the economizer (100) is con-
nected to an intermediate suction port of the multi-
stage compressor.
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