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(54) CHILLER

(57) According to the present invention, a chiller com-
prises: a compressor configured to compress a refriger-
ant; a condenser configured to condense the refrigerant
compressed by the compressor; an expander configured
to expand the refrigerant condensed by the condenser;
and an evaporator in which the refrigerant expanded by
the expander cools cold water. The evaporator compris-
es: a shell comprising a space therein through which the
refrigerant passes; an inner tube through which cold wa-
ter passes and disposed such that the cold water ex-
changes heat with the refrigerant; and an oil overflow
member disposed in the shell and defining an oil passage
between the oil overflow member and the shell such that
the oil overflow into the oil passage and then flows toward
a lower inner portion of the shell along the oil passage.
Since the maximum height of oil in the shell can be con-
trolled, a gaseous refrigerant can be quickly absorbed
into the compressor to prevent deterioration in perform-
ance stemming from an excessive height of an oil foam-
ing layer.
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Description

[Technical Field]

[0001] The present invention relates to a chiller sup-
plying cold water to demand sources of the cold water,
particularly a chiller that can return oil in an evaporator.

[Background Art]

[0002] In general, chillers that supply cold water to de-
mand sources of cold water such as an air conditioner
or a freezer include a compressor, a condenser, an ex-
pander, and an evaporator, through which a refrigerant
circulates.
[0003] The evaporator in chillers is implemented by a
liquid refrigerant heat exchanger to allow heat exchange
between a refrigerant and water (hereafter, referred to
as cold water), is connected with demand sources of cold
water through a water pipe, and circulates and supplies
cold water cooled by the refrigerant to the demand sourc-
es of cold water.
[0004] In the chillers, oil is discharged with the refrig-
erant when the compressor is driven, and flows into the
evaporator and collects therein, after sequentially pass-
ing through the condenser and the expander together
with the refrigerant.

[Disclosure]

[Technical Problem]

[0005] The chillers according to the related art have a
problem in that the oil flowing in the evaporator positioned
over the refrigerant, such that the oil prevents the gase-
ous refrigerant from being discharged when the amount
of oil is large, and thus performance may be deteriorated.
[0006] The present invention has been made in an ef-
fort to solve the problem of the related art described
above, it is an object of the present invention to provide
a chiller that can maintain the level of oil in an evaporator
and prevent deterioration of performance due to exces-
sive oil.
[0007] It is another object of the present invention to
provide a chiller that can control a refrigerant region and
an oil region and maximize the contact area between a
refrigerant and an inner tube.
[0008] It is an object of the present invention to provide
a chiller that can keep cooling cold water without an oil
return operation for returning oil in an evaporator.

[Technical Solution]

[0009] A chiller according to the present invention in-
cludes: a compressor configured to compress a refriger-
ant; a condenser configured to condense the refrigerant
compressed by the compressor; an expander configured
to expand the refrigerant condensed by the condenser;

and an evaporator in which the refrigerant expanded by
the expander cools cold water, in which the evaporator
includes: a shell having a space therein through which
the refrigerant passes; an inner tube through which cold
water passes and that is disposed such that the cold wa-
ter exchanges heat with the refrigerant; and an oil over-
flow member disposed in the shell and defining an oil
passage between the oil overflow member and the shell
such that the oil overflow into the oil passage and then
flows toward a lower inner portion of the shell along the
oil passage.
[0010] The oil overflow member has a receiving space
therein which receives the refrigerant expanded by the
expander and where at least a portion of the inner tube
is positioned.
[0011] The top of the oil overflow member is open.
[0012] The oil overflow member has a left part spaced
from an inner left side of the shell and a right part spaced
from an inner right side of the shell and the left part.
[0013] An inner tube through-hole through which the
inner tube passes is formed at at least one of the left part
and the right part of the oil overflow member.
[0014] The oil overflow member further has a circum-
ferential portion formed between the left part and the right
part and defining the receiving space between the left
part and the right part.
[0015] The circumferential part is spaced from the
shell.
[0016] The circumferential part has a semicircular
cross-section.
[0017] Oil overflow member-fixing members that fix the
oil overflow member to be spaced from the shell are in-
stalled between the shell and the oil overflow member.
[0018] The shell has a refrigerant outlet at the top and
an oil outlet at the bottom, and a refrigerant inlet through
which the refrigerant expanded by the expander flows
into the receiving space is connected to the oil overflow
member.
[0019] The shell has a refrigerant inlet-through portion
through which the refrigerant inlet passes.
[0020] The refrigerant inlet-through portion is spaced
from the oil outlet.
[0021] An oil return channel for returning the oil to the
intake side of the compressor is connected the oil outlet.
[0022] A chiller according to the present invention in-
cludes: an ejector; an ejector intake pipe guiding some
of a high-pressure refrigerant discharged from a com-
pressor to the ejector by connecting the ejector with a
discharge pipe of the compressor; an evaporator oil in-
take pipe guiding the oil in an evaporator to be sucked
into the ejector when a high-pressure refrigerant flows to
the ejector, by connecting the evaporator with the ejector;
and an ejector outlet pipe returning the refrigerant pass-
ing through the ejector to the compressor.
[0023] The oil overflow member is installed at a height
where the oil can overflow, when the compressor is driv-
en.
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[Advantageous Effects]

[0024] The chiller according to the present invention
having the configuration described above has the advan-
tage in that since the maximum height of oil in the shell
can be controlled, a gaseous refrigerant can be quickly
absorbed into the compressor to prevent deterioration in
performance due to excessive height of an oil foaming
layer.
[0025] Further, it has the advantage in that the oil in
the oil overflow member can be quickly discharged, such
that performance is improved.
[0026] Further, it has the advantage in that the oil quick-
ly returns to the compressor without a specific oil return
operation for returning oil in an evaporator, when the
amount of oil in the evaporator is too large.
[0027] Further, it has the advantage in that the contact
between the oil and the inner tube is minimized and the
contact between the refrigerant and the inner tube is max-
imized, thereby improving performance.

[Description of Drawings]

[0028] FIG. 1 is a configuration diagram of an embod-
iment of a chiller according to the present invention.
[0029] FIG. 2 is a cross-sectional view of the evapora-
tor shown in FIG. 1.
[0030] FIG. 3 is a cross-sectional view showing an
evaporator of another embodiment of a chiller according
to the present invention.

[Mode for Invention]

[0031] Exemplary embodiments of the present inven-
tion will be described hereafter in detail with reference to
the accompanying drawings.
[0032] FIG. 1 is a configuration diagram of an embod-
iment of a chiller according to the present invention.
[0033] A chiller according to the present embodiment
includes a compressor 2 configured to compress a re-
frigerant, a condenser 4 configured to condense the re-
frigerant compressed by the compressor 2, an expander
6 configured to expand the refrigerant condensed by the
condenser 4, and an evaporator 8 in which the refrigerant
expanded by the expander 6 cools cold water.
[0034] The compressor 2 that is a part compressing
the refrigerant evaporated by the evaporator 8 may be
configured by one of a rotary compressor, a scroll com-
pressor, and a screw compressor, may be configured
such that the operation capacity is variable, and may be
configured to compress the refrigerant in several steps.
[0035] The compressor 2 is connected with a compres-
sor intake pipe 10 through which the refrigerant evapo-
rated by the evaporator 8 passes to be sucked into the
compressor 2, and a compressor discharge pipe 12
through which the refrigerant discharged from the com-
pressor 2 passes.
[0036] An oil separator 14 separating oil, which is dis-

charged with the refrigerant when the refrigerant is dis-
charged from the compressor 2, from the refrigerant may
be installed between the compressor 2 and the condens-
er 4.
[0037] When the compressor 2 is directly connected
with the condenser 4, the compressor discharge pipe 12
is connected with the condenser 4.
[0038] When the oil separator 14 is installed between
the compressor 2 and the condenser 4, the compressor
discharge pipe 12 is connected with the oil separator 14
and the oil separator 14 is connected to an oil separator-
condenser connection pipe 16.
[0039] An example when the oil separator 14 is in-
stalled will be described hereafter.
[0040] The oil separator 14 is connected to the com-
pressor intake pipe 10 and an oil return pipe 18 and the
oil separated from the refrigerant from the oil separator
14 is returned to the compressor 2 through the oil return
pipe 18 and the compressor intake pipe 10.
[0041] The condenser 4 that is a part condensing the
refrigerant compressed by the compressor 2 may be con-
figured by a shell-tube type of heat exchanger or may
also be configured by a fin-tube type of heat exchanger.
[0042] When the condenser 4 is configured by a shell-
tube type of heat exchanger, a condensing space where
the refrigerant can be condensed is defined in a shell, a
coolant tube through which a coolant passes is disposed
in the condensing space, and the coolant tube is con-
nected with a demand source such as a cooling top by
coolant pipes 24 and 26, such that the refrigerant is con-
densed by exchanging heat with a coolant while passing
through the shell.
[0043] When the condenser 4 is configured by a fin-
tube type of heat exchanger, a condensing fan installed
around the condenser 4 supplies cold air such as the
external air to the condenser 4 and the refrigerant passing
through the tube is condensed by exchanging heat with
cold water such as the external air.
[0044] The condenser 4 is connected with the expand-
er 6 by a condenser-expander connection pipe 28.
[0045] The expander 6 that is a part expanding the
refrigerant condensed by the condenser is configured by
a capillary tube or an EEV (Electronic Expansion Valve).
[0046] The evaporator 8 that is a part evaporating the
refrigerant expanded by the expander 6 is connected with
the expander 6 by an expander-evaporator connection
pipe 30.
[0047] The evaporator 8 is configured by a shell-tube
type of heat exchanger and the refrigerant flowing into
the evaporator 8 is evaporated in the evaporator 8 and
sucked into the compressor intake pipe 10.
[0048] The oil that is not separated by the oil separator
14 when the chiller operates flows into the evaporator 8
after sequentially passing through the condenser 4 and
the evaporator 6 together with the refrigerant and is po-
sitioned over the gaseous refrigerant of evaporator 8.
[0049] An evaporator oil return channel 32 configured
to return the oil in the evaporator 8 into the intake pipe
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10 of the compressor or the compressor 2 is connected
to the evaporator 8.
[0050] The evaporator oil return channel 32 is a kind
of bypass channel that allows bypass of a portion of or
the entire compressor intake pipe 10.
[0051] The evaporator oil return channel 32 has one
end connected to the evaporator 8 and the other end
connected to a side of the intake pipe of the compressor
or a side of the compressor.
[0052] The evaporator oil return channel 32 may return
oil by using only the intake force of the compressor 2 or
may return oil by using an ejector 34.
[0053] The evaporator oil return channel 32, when re-
turning oil by using the ejector 34, includes an ejector
intake pipe 2 configured to guide some of a high-pressure
refrigerant discharged from the compressor 2 by con-
necting the compressor discharge pipe 12 with the ejec-
tor 34, an evaporator oil intake pipe 38 configured to
guide the oil in the evaporator 8 to be sucked into the
ejector 34 when the high-pressure refrigerant flows to
the ejector by connecting the evaporator 8 with the ejector
34, and an ejector outlet pipe 40 configured to return the
oil and the refrigerant passing through the ejector 34 to
the compressor intake pipe 10 or the compressor 2.
[0054] The ejector 34 that is a part generating an intake
force at the evaporator oil intake pipe 38 when the coolant
passing through the ejector intake pipe 36 passes
through the ejector 34 at a high speed may be configured
by a vacuum ejector.
[0055] For the ejector 34, a main channel is formed
between the ejector intake pipe 36 and the evaporator
oil intake pipe 38 and a join channel is formed between
the main channel and the evaporator oil intake pipe 38.
[0056] The ejector 34 is formed such that the join chan-
nel and the main channel are perpendicular to each other,
and the entire shape of the main channel and the join
channel may be formed in a T-shape.
[0057] The evaporator 8 is connected with a cold-water
demand source, such as a cooling coil, by cold water
pipes 42 and 44 and cold water cools the cold-water de-
mand source while circulating through the cold water pipe
42, the evaporator 8, the cold water pipe 44, and the cold-
water demand source.
[0058] FIG. 2 is a schematic view of the evaporator
shown in FIG. 1 and FIG. 3 is a partial-cut cross-sectional
view of the evaporator shown in FIG. 1.
[0059] The evaporator 8 includes a shell 52 having a
space 50 therein through which the refrigerant passes,
an oil overflow member 54 disposed in the shell 52 and
defining an oil passage between the oil overflow member
54 and the shell 52 such that oil overflows into the oil
passage P and then flows toward a lower inner portion
of the shell 52 along the oil passage P, and an inner tube
56 through which cold water passes and that is disposed
such that the cold water exchanges heat with the refrig-
erant.
[0060] The shell 52 that is a part forming the external
appearance of the evaporator is formed in a cylindrical

shape with a space 50 therein, to be long in the transverse
direction.
[0061] The shell 52 has a refrigerant outlet 62 at the
top and an oil outlet 64 at the bottom.
[0062] For the shell 52, the compressor intake pipe 10
is connected to the refrigerant outlet 62 and the evapo-
rator oil return channel is connected to the oil outlet 64.
[0063] The shell 52 has a refrigerant inlet-through por-
tion 66 through which a refrigerant inlet 78 passes.
[0064] The refrigerant inlet-through portion 66 is
formed to be spaced from the oil outlet 65.
[0065] The oil overflow member 54 has a receiving
space S therein and the refrigerant expanded by the ex-
pander is received and the inner tube 56 is positioned in
the receiving space S.
[0066] The oil overflow member 54 is a kind of contain-
er that is a member dividing the space 50 of the shell 52
into the receiving space S and the oil passage P and
filled with oil, and the refrigerant flowing in the receiving
space S is evaporated while exchanging heat with the
cold water of the inner tube 56 in the receiving space S.
[0067] An oil foaming layer A at the upper portion of
the receiving space S and a refrigerant layer B where the
refrigerant is positioned is formed under the oil foaming
layer A in the receiving space S when the chiller operates,
and it is preferable that the inner tube 56 is installed at a
position lower than the top of the refrigerant layer B.
[0068] The top of the oil overflowing member 54 is
open. The gaseous refrigerant evaporated in the receiv-
ing space S is discharged to the refrigerant outlet 62 after
passing through the top of the oil overflow member 54.
[0069] The oil overflow member 54 has a left part 70
spaced from the inner left side 52A of the shell 52 and a
right part 72 spaced from the inner right side 52B of the
shell 52 and the left part 70.
[0070] The oil overflow member 54 is formed such that
the gap between the left part 70 and the right part 72 is
larger than the gap between the left side 52A of the shell
52 and the left part 70 and larger than the gap between
the right side 52B of the shell 52 and the right part 72.
That is, the length of the receiving space S is formed to
be larger than the length of the oil passage P.
[0071] The oil overflow member 54 further has a cir-
cumferential part 74 formed between the left part 70 and
the right part 72 and defining the receiving space S be-
tween the left part 70 and the right part 72.
[0072] The circumferential part 74 is spaced from the
shell 52.
[0073] The circumferential part 74 has a semicircular
cross-sectional shape.
[0074] The refrigerant inlet 76 allowing the refrigerant
expanded by the expander 6 from flowing into the receiv-
ing space S is connected to the circumferential part 74.
[0075] The refrigerant inlet 76 is a communicating pipe
that communicates with the oil overflow member 54 such
that the refrigerant expanded by the expander 6 directly
flows into the oil overflow member 54.
[0076] The refrigerant inlet 76 protrudes integrally with
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the oil overflow member 54 and is connected to the ex-
pander-evaporator connection pipe 30, such that a por-
tion of the oil overflow member 54 can function as the
refrigerant inlet 76.
[0077] For the refrigerant inlet 76, as a portion of the
expander-evaporator connection pipe 30 is connected to
the oil overflow member 54 through the shell 52, a portion
of the expander-evaporator connection pipe 30 can func-
tion as the refrigerant inlet 76.
[0078] The refrigerant inlet 76 may also function as a
separate connection pipe that allows the expander-evap-
orator connection pipe 30 and the oil overflow member
54 to communicate with each other by connecting one
end to the oil overflow member 54 and connecting the
other end to the expander-evaporator connection pipe
30.
[0079] Meanwhile, for the shell 52 and the oil overflow
member 54, a left oil passage is formed between the left
side 52A and the left part 70, a right oil passage is formed
between the right side 52B of the shell 52 and the right
part 72, and a circumferential oil passage is formed be-
tween the circumferential surface of the shell 52 and the
circumferential part 74.
[0080] At least one of the left part 70 and the right part
72 of the oil overflow member 54 may be in close contact
with the shell 52 such that at least one of the left oil pas-
sage and the right oil passage is not formed.
[0081] The circumferential part 74 of the oil overflow
member 54 may be in close contact with the shell 52 such
that the circumferential oil passage is not formed.
[0082] All of the left part 70, the right part 72, and the
circumferential part 74 of the oil overflow member 54 may
be spaced from the shell 52 such that oil passages are
formed between the shell 52 and them.
[0083] It is preferable that all of the left part 70, the right
part 72, and the circumferential part 74 of the oil overflow
member 54 are spaced from the shell 52 such that the
refrigerant filling up the receiving space S of the oil over-
flow member 54 quickly overflows.
[0084] Meanwhile, oil overflow member-fixing mem-
bers 71, 73, 75 that fix the oil overflow member 54 to be
spaced from the shell 52 may be installed between the
shell 52 and the oil overflow member 54.
[0085] That is, in the oil overflow member 54, the re-
ceiving space S between the left part 70, the right part
72, and the circumferential part 74 is filled with the refrig-
erant and the oil, the portion of the inner tube 56 which
is positioned in the receiving space S of the oil overflow
member 54 evaporates the refrigerant in the receiving
space S, and the oil overflowing the oil overflow member
54 is discharged after flowing between the oil overflow
member 54 and the shell 52 through the oil passage P.
[0086] The oil overflow member 54 is installed at a
height where oil can overflow when the compressor 2 is
driven.
[0087] When the upper end of the oil overflow member
54 is too high, oil cannot overflow, and when the upper
end is too low, the refrigerant can overflow with the oil to

the oil passage P even under partial load, such that it is
possible to set the height of the upper end with reference
to the maximum load and it is the most preferable to set
the height of the upper end such that the oil in the receiv-
ing space S can overflow when the compressor 2 is driv-
en, that is, the compressor 2 operates with 100% capac-
ity.
[0088] An inner tube through-hole 78 through which
the inner tube 56 passes is formed at at least one of the
left part 70 and the right part 72 of the oil overflow member
54.
[0089] The inner tube 56 is installed such that at least
a portion is positioned in the receiving space S and it is
preferable that the portion is positioned as much as pos-
sible in the receiving space S.
[0090] The operation of the present invention having
the configuration described above is described hereafter.
[0091] First, when the compressor 2 is driven, refrig-
erant and oil are discharged from the compressor 2 and
some of the oil returns to the compressor 2 through the
oil return pipe 18 and the compressor intake pipe 10 after
being divided by the oil separator 14.
[0092] The oil not separated from the refrigerant by the
oil separator 14 flows with the refrigerant into the con-
denser 4, the refrigerant is condensed in the condenser
4, and the refrigerant and the oil flow into the expander 6.
[0093] The condensed refrigerant is expanded in the
expander 6 and flows with the oil into the evaporator 8.
[0094] The refrigerant and the oil flowing in the evap-
orator 8 fill the receiving space S of the oil overflow mem-
ber 54 through the refrigerant inlet 76.
[0095] The oil and the refrigerant filled in the receiving
space S evaporate while exchanging heat with the inner
tube 56 and the oil foaming layer B is formed as the oil
is positioned over the refrigerant layer A, in which when
the oil foaming layer B is higher than the upper end of
the oil overflow member 54, the oil and some of liquid
refrigerant overflow the upper end of the oil overflow
member 54 and flow to the oil passage P.
[0096] The oil and some of liquid refrigerant in the oil
passage P flow to the oil outlet 64 through between the
shell 52 and the oil overflow member 54, and are sucked
into the compressor intake pipe 10 through the evapora-
tor oil return channel 32.
[0097] Meanwhile, the gaseous refrigerant evaporated
in the receiving space S of the oil overflow member 54
passes through the oil foaming layer B remaining in the
receiving space S, in which the maximum height of the
oil foaming layer B keeps constant, such that the gaseous
refrigerant quickly passes through the oil foaming layer B.
[0098] The gaseous refrigerant that has passed
through the oil foaming layer B, as described above, flows
to the upper portion of the oil overflow member 54 and
then is sucked into the compressor intake pipe 10 through
the refrigerant outlet 62.
[0099] The refrigerant sucked in the compressor intake
pipe 10 is sucked into the compressor 2 together with
the oil returned through the oil return channel 32 and the
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oil return pipe 18, such that the oil and the refrigerant
continuously circulates/returns, as described above.

Claims

1. A chiller comprising:

a compressor configured to compress a refrig-
erant;
a condenser configured to condense the refrig-
erant compressed by the compressor;
an expander configured to expand the refriger-
ant condensed by the condenser; and
an evaporator in which the refrigerant expanded
by the expander cools cold water,
wherein the evaporator includes:

a shell having a space therein through which the re-
frigerant passes;
an inner tube through which cold water passes and
that is disposed such that the cold water exchanges
heat with the refrigerant; and
an oil overflow member disposed in the shell and
defining an oil passage between the oil overflow
member and the shell such that the oil overflow into
the oil passage and then flows toward a lower inner
portion of the shell along the oil passage.

2. The chiller of claim 1, wherein the oil overflow mem-
ber has a receiving space therein which receives the
refrigerant expanded by the expander and where at
least a portion of the inner tube is positioned.

3. The chiller of claim 2, wherein the top of the oil over-
flow member is open.

4. The chiller of claim 3, wherein the oil overflow mem-
ber has a left part spaced from an inner left side of
the shell and a right part spaced from an inner right
side of the shell and the left part.

5. The chiller of claim 4, wherein an inner tube through-
hole through which the inner tube passes is formed
at at least one of the left part and the right part of the
oil overflow member.

6. The chiller of claim 4, wherein the oil overflow mem-
ber further has a circumferential part formed be-
tween the left part and the right part and defining the
receiving space between the left part and the right
part.

7. The chiller of claim 6, wherein the circumferential
part is spaced from the shell.

8. The chiller of claim 6, wherein the circumferential
part has a semicircular cross-section.

9. The chiller of claim 1, wherein oil overflow member-
fixing members that fix the oil overflow member to
be spaced from the shell are installed between the
shell and the oil overflow member.

10. The chiller of claim 2, wherein the shell has a refrig-
erant outlet at the top and an oil outlet at the bottom,
and
a refrigerant inlet through which the refrigerant ex-
panded by the expander flows into the receiving
space is connected to the oil overflow member.

11. The chiller of claim 10, wherein the shell has a re-
frigerant inlet-through portion through which the re-
frigerant inlet passes.

12. The chiller of claim 11, wherein the refrigerant inlet-
through portion is spaced from the oil outlet.

13. The chiller of claim 10, wherein an oil return channel
for returning the oil to the intake side of the compres-
sor is connected the oil outlet.

14. A chiller comprising:

an ejector;
an ejector intake pipe guiding some of a high-
pressure refrigerant discharged from a com-
pressor to the ejector by connecting the ejector
with a discharge pipe of the compressor;
an evaporator oil intake pipe guiding the oil in
an evaporator to be sucked into the ejector when
a high-pressure refrigerant flows to the ejector,
by connecting the evaporator with the ejector;
and
an ejector outlet pipe returning the refrigerant
passing through the ejector to the compressor.

15. The chiller of claim 1, wherein the oil overflow mem-
ber is installed at a height where the oil can overflow,
when the compressor is driven.
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