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(54) EVAPORATOR ASSEMBLY

(57)  Provided in the present application is an eva-
porator assembly, comprising an evaporator and at least
one oil cooler. The evaporator comprises an evaporator
housing for accommodating a refrigerant. The oil cooler
comprises an oil cooler housing and atleast one oil cooler
heat exchange pipe which is arranged in the oil cooler
housing and used for receiving a fluid to be cooled. The
evaporator housing comprises at least one evaporator
housing opening. The oil cooler housing comprises at
least one oil cooler housing opening which is in fluid
communication with the at least one corresponding eva-
porator housing opening. The positions of the evaporator
and the oil cooler are configured such that at least a
portion of the liquid refrigerant in the evaporator housing
can flow into the oil cooler housing via the evaporator
housing opening and the corresponding oil cooler hous-
ing opening by gravity so as to be used for cooling the fluid
to be cooled in the oil cooler heat exchange pipe. In
addition, a gaseous refrigerant in the oil cooler housing
can also flow back into the evaporator housing via the oil
cooler housing opening and the corresponding evapora-

tor housing opening.
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Description
Technical Field

[0001] The presentapplicationrelatestoanevaporator
assembly, particularly an evaporator assembly for a chil-
ler unit or a heat pump unit.

Background Art

[0002] A compressor in a refrigeration system of a
chiller unit and a heat pump unit does work to compress
a low-temperature, low-pressure refrigerant gas drawn
from an evaporator into a high-temperature, high-pres-
sure refrigerant gas. In this process, the temperature of a
lubricating oil will increase after it flows through bearings
ofthe compressor. The high-temperature lubricating oil, if
directly pumped into the compressor without being
cooled, will have a higher oil temperature after it flows
through bearings of the compressor. Excessively high oil
temperature, due to reduced viscosity, will lead to insuffi-
cient lubrication and ultimately cause serious compres-
sor reliability issues. Therefore, itis necessary to cool the
lubricating oil used in the compressor to ensure the
compressor works properly. In the chiller unit and the
heat pump unit, there is also a need to cool other fluids in
some cases. Forexample, it may be necessary to cool an
ethylene glycol solution used for cooling a variable fre-
quency drive. Thus, depending on specific conditions of
the chiller unit or the heat pump unit being used, it is
necessary to cool the compressor lubricating oil, other
fluids such as ethylene glycol solution, or to cool both the
compressor lubricating oil and other fluids such as ethy-
lene glycol solution simultaneously.

Summary of the Invention

[0003] The presentapplication provides an evaporator
assembly and a chiller unit or a heat pump unit compris-
ing the evaporator assembly. The evaporator assembly
according to the present application comprises an eva-
porator and an oil cooler that are connected to each other,
arefrigerantin the evaporator flowing into the oil cooler by
gravity to cool the fluid to be cooled in the oil cooler. The
evaporator assembly of the present application has a
simple structure, is easy to manufacture, and enables the
use of the refrigerant in the evaporator to cool the fluid to
be cooled in the oil cooler as soon as the chiller unit or the
heat pump unit is started.

[0004] According to one aspect of the present applica-
tion, the present application provides an evaporator as-
sembly. The evaporator assembly comprises an eva-
porator and at least one oil cooler. The evaporator com-
prises an evaporator housing for accommodating a re-
frigerant. The at least one oil cooler comprises an oil
cooler housing and at least one oil cooler heat exchange
pipe arranged in the oil cooler housing, the atleast one oil
cooler heat exchange pipe being used for receiving a fluid
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to be cooled. The evaporator housing comprises at least
one evaporator housing opening, the oil cooler housing
comprises at least one oil cooler housing opening, and
the at least one evaporator housing opening is in fluid
communication with at least one corresponding oil cooler
housing opening. The positions of the evaporator and the
at least one oil cooler are configured such that at least a
portion of a liquid refrigerant accommodated in the eva-
porator housing can flow into the oil cooler housing via the
at least one evaporator housing opening and the at least
one corresponding oil cooler housing opening by gravity
so as to be used for cooling the fluid to be cooled in the at
least one oil cooler heat exchange pipe. A gaseous
refrigerant in the oil cooler housing can also flow back
into the evaporator housing via the at least one oil cooler
housing opening and at least one corresponding eva-
porator housing opening.

[0005] In the evaporator assembly described above,
the positions of the evaporator and the at least one oll
cooler are configured such that an actual liquid level of
the liquid refrigerant in the evaporator housing is higher
than an actual liquid level of the liquid refrigerant in the oil
cooler housing.

[0006] In the evaporator assembly described above,
the oil cooler housing and the evaporator housing are
connected by at least one connecting pipe so that the at
least one evaporator housing opening is in fluid commu-
nication with the at least one corresponding oil cooler
housing opening.

[0007] In the evaporator assembly described above,
the evaporator housing and the oil cooler housing are
directly connected at the at least one evaporator housing
opening and the at least one corresponding oil cooler
housing opening, respectively, so that the at least one
evaporator housing opening is in fluid communication
with the at least one corresponding oil cooler housing
opening.

[0008] In the evaporator assembly described above,
the evaporator housing is cylindrical and has a long-
itudinal axis Y1 extending along a length direction of
the evaporator housing, and the at least one evaporator
housing opening is located on a cylindrical surface of the
evaporator housing. The oil cooler housing is cylindrical
and has a longitudinal axis Y2 extending along a length
direction of the oil cooler housing, and the at least one oil
cooler housing opening is located on a cylindrical surface
of the oil cooler housing. The longitudinal axis Y2 of the oil
cooler housing is substantially parallel to the longitudinal
axis Y1 of the evaporator housing.

[0009] In the evaporator assembly described above,
the evaporator housing is cylindrical and has a long-
itudinal axis Y1 extending along a length direction of
the evaporator housing, and the at least one evaporator
housing opening is located on a cylindrical surface of the
evaporator housing. The oil cooler housing is cylindrical
and has a longitudinal axis Y2 extending along a length
direction of the oil cooler housing, and the at least one oil
cooler housing opening is located on a cylindrical surface
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of the oil cooler housing. The longitudinal axis Y2 of the oil
cooler housing is substantially perpendicular to the long-
itudinal axis Y1 of the evaporator housing.

[0010] In the evaporator assembly described above,
the evaporator housing is cylindrical and has a long-
itudinal axis Y1 extending along a length direction of
the evaporator housing, and the at least one evaporator
housing opening is located on a cylindrical surface of the
evaporator housing. The oil cooler housing is cylindrical
and has a longitudinal axis Y2 extending along a length
direction of the oil cooler housing, and the at least one oil
cooler housing opening is located at one end of the oil
cooler housing. The longitudinal axis Y2 of the oil cooler
housing is substantially perpendicular to the longitudinal
axis Y1 of the evaporator housing.

[0011] In the evaporator assembly described above,
the at least one oil cooler heat exchange pipe extends
between two ends of the oil cooler housing. The at least
one oil cooler further comprises an internal support plate,
a first end support plate and a second end support plate,
aswell as afirstcover plate and asecond coverplate. The
internal support plate is accommodated in the oil cooler
housing, the internal support plate has at least one inter-
nal support plate hole arranged thereon, and the at least
one oil cooler heat exchange pipe is inserted into the at
least one internal support plate hole, respectively. The
first end support plate and the second end support plate
are arranged at the two ends of the oil cooler housing,
respectively, the first end support plate and the second
end support plate have at least one end support plate
hole arranged thereon, and the atleast one oil cooler heat
exchange pipe is inserted into the at least one end sup-
port plate hole, respectively. The first cover plate and the
second cover plate are arranged at the two ends of the oll
cooler housing, respectively, and cover the first end
support plate and the second end support plate respec-
tively, and the first cover plate has a fluid-to-be-cooled
inlet and a fluid-to-be-cooled outlet arranged thereon.
[0012] In the evaporator assembly described above,
the first cover plate and the second cover plate are
configured such that the fluid to be cooled flows in the
at least one oil cooler heat exchange pipe for a prede-
termined number of passes.

[0013] In the evaporator assembly described above,
the first cover plate comprises a first inner surface, a first
periphery, a first cover plate first guide plate, and a first
cover plate second guide plate. The first inner surface
faces the first end support plate. The first periphery
extends from the first inner surface towards the first
end support plate and abuts the first end support plate,
and the first periphery and the firstinner surface define a
first cavity of the first cover plate. The first cover plate first
guide plate is located in the first cavity, extends from the
firstinner surface towards the first end support plate and
abuts the first end support plate, and the first cover plate
first guide plate divides the first cavity into a first region
and a second region. The first cover plate second guide
plate is located in the second region of the first cavity,
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extends from the first inner surface towards the first end
support plate and abuts the first end support plate, the
first cover plate second guide plate is perpendicular to the
first cover plate first guide plate and divides the second
region into a third region and a fourth region, and the fluid-
to-be-cooled inlet and the fluid-to-be-cooled outlet are
located in the third region and the fourth region, respec-
tively. The second cover plate comprises: a second inner
surface, a second periphery, and a second cover plate
guide plate. The second inner surface faces the second
end support plate. The second periphery extends from
the second inner surface towards the second end support
plate and abuts the second end support plate, and the
second periphery and the second inner surface define a
second cavity of the second cover plate. The second
cover plate guide plate divides the second cavity into a
fifth region and a sixth region, and the second cover plate
guide plate is perpendicular to the first cover plate first
guide plate.

[0014] In the evaporator assembly described above,
the at least one oil cooler heat exchange pipe is accom-
modated in the oil cooler housing in the form of a coil. The
at least one oil cooler further comprises a spacer, a cover
plate, a fluid-to-be-cooled reception pipe, and a fluid-to-
be-cooled discharge pipe. The spacer is arranged be-
tween adjacent ones of the at least one oil cooler heat
exchange pipe. The cover plate is arranged at an end of
the oil cooler housing opposite to the at least one oll
cooler housing opening, and the cover plate has an inlet
and an outlet arranged thereon. The fluid-to-be-cooled
reception pipe is inserted into and fixed to the inlet and is
in fluid communication with the atleast one oil cooler heat
exchange pipe, and the fluid-to-be-cooled reception pipe
is used for receiving the fluid to be cooled and guiding the
fluid to be cooled into the at least one oil cooler heat
exchange pipe. The fluid-to-be-cooled discharge pipe is
inserted into and fixed to the outlet and is in fluid com-
munication with the at least one oil cooler heat exchange
pipe, and the fluid-to-be-cooled discharge pipe is used for
receiving and discharging the fluid to be cooled from the
at least one oil cooler heat exchange pipe.

[0015] In the evaporator assembly described above,
the evaporator comprises at least one evaporator heat
exchange pipe, end pipe plates, and an internal pipe
plate. The at least one evaporator heat exchange pipe
is arranged in the evaporator housing and is used for
receiving a liquid to be cooled. The end pipe plates are
arranged at two ends of the evaporator housing, and the
end pipe plates have at least one end pipe plate hole
arranged thereon, the at least one evaporator heat ex-
change pipe being inserted into and fixed to the at least
one end pipe plate hole, respectively. The internal pipe
plate is arranged within the evaporator housing, the
internal pipe plate has at least one internal pipe plate
hole arranged thereon, and the at least one evaporator
heat exchange pipe passes through the at least one
internal pipe plate hole, respectively, wherein each of
the at least one evaporator housing opening is located at
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a position near one of the end pipe plates and the internal
pipe plate, and wherein the internal pipe plate near the at
least one evaporator housing opening is fixedly con-
nected to the atleast one evaporator heat exchange pipe.
[0016] According to another aspect of the application,
the present application provides a chiller unit or heat
pump unit, comprising the evaporator assembly accord-
ing to the present application.

Brief Description of the Drawings

[0017] Inthe following, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings, in which:

FIG. 1 is a perspective view of an evaporator as-
sembly according to one embodiment of the present
application.

FIG. 2 is a perspective view of an oil cooler in the
evaporator assembly shown in FIG. 1, with the hous-
ing omitted.

FIG. 3 is a perspective view of two cover plates
located at two ends of the oil cooler shown in FIG. 2.
FIG. 4 is a perspective view of an evaporator in the
evaporator assembly shown in FIG. 1, with the hous-
ing omitted.

FIG. 5 is a perspective view of an evaporator as-
sembly according to another embodiment of the
present application.

FIG. 6 is a perspective view of an evaporator as-
sembly according to yet another embodiment of the
present application.

FIG. 7 is an exploded perspective view of the eva-
porator and oil cooler in the evaporator assembly
shown in FIG. 6.

FIG. 8 is a perspective view of an evaporator as-
sembly according to yet another embodiment of the
present application.

FIG. 9 is an exploded perspective view of the eva-
porator and oil cooler in the evaporator assembly
shown in FIG. 8.

FIG. 10 is a front view of the evaporator assembly
shown in FIG. 8.

FIG. 11a shows a plan view of several oil cooler heat
exchange pipes in an unwound state in the oil cooler
shown in FIG. 8.

FIG. 11b shows a top view of an oil cooler accom-
modating an arrangement of an oil cooler heat ex-
change pipe coil, with the oil cooler heat exchange
pipe coil being formed by winding the oil cooler heat
exchange pipe shown in FIG. 11a.

FIG. 11c shows a spacer for insertion into the coil of
the oil cooler shown in FIG. 11b.

FIG. 11d shows a schematic top view of a spacer
when it is inserted into the oil cooler heat exchange
pipe coil shown in FIG. 11b.

FIG. 11e shows a top view of another arrangement of
an oil cooler heat exchange pipe coil formed by
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winding the oil cooler heat exchange pipe shown
in FIG. 11a.

Detailed Description of Embodiments

[0018] Various specificimplementations of the present
application will be described below with reference to the
accompanying drawings, which constitute a part of this
specification. It should be understood that, where possi-
ble, the same or similar reference numerals used in the
present application refer to the same components.
[0019] Inaheatpump unitora chiller unit, a refrigerant
gas, after passing through a condenser, is condensed
and liquefied. After passing through the throttle valve, the
liquid refrigerant turns into a low-temperature gas-liquid
two-phase mixture and enters an evaporator. It under-
goes heat exchange with the liquid to be cooled (e.g.,
water) that enters the evaporator heat exchange pipes, is
vaporized, and cools the liquid to be cooled that enters
the evaporator heat exchange pipes. The vaporized re-
frigerant then enters a compressor and is compressed
into a high-temperature, high-pressure refrigerant gas,
and returns to the condenser, which cycle repeats con-
tinuously. Through the working cycle of the refrigerant, a
working product of the heat pump unit or chiller unit is
obtained, such as cold water or hot water.

[0020] The present application further utilizes the low-
temperature liquid refrigerant entering the evaporator to
cool the fluid used during the operation of the heat pump
unitorthe chiller unit (hereinafter referred to as "fluid to be
cooled"). Such fluids to be cooled include but are not
limited to a compressor lubricating oil, ethylene glycol
solution used to cool a variable frequency drive, etc. The
present application connects an oil cooler to an evapora-
tor to form an evaporation assembly, thereby utilizing the
low-temperature liquid refrigerant in the evaporator to
cool the fluid to be cooled used during the operation of the
heat pump unit or the chiller unit.

[0021] FIG. 1 is a perspective view of an evaporator
assembly 100 according to one embodiment of the pre-
sent application. As shown in FIG. 1, the evaporator
assembly 100 comprises an evaporator 110 and an oil
cooler 150 that are connected to each other. The eva-
porator 110 comprises an evaporator housing 111, the
evaporator housing 111 being used for accommodating a
refrigerant. The evaporator housing 111 is cylindrical and
has a longitudinal axis Y1 extending along its length
direction. The oil cooler 150 comprises an oil cooler
housing 151. The oil cooler housing 151 is cylindrical
and has a longitudinal axis Y2 along its length direction.
As shown in FIG. 1, the longitudinal axis Y2 of the oil
cooler housing 151 is substantially parallel to the long-
itudinal axis Y1 of the evaporator housing 111, which
makes it possible to connect an oil cooler 150 with a
longer axial length onto the evaporator housing 111 with-
out occupying additional installation space. The longer
axial length of the oil cooler 150 is capable of providing a
longer flow pass for a fluid to be cooled within the oil
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cooler heat exchange pipes 152 (shown in FIG. 2), which
is advantageous in cooling the fluid to be cooled. When
the longitudinal axis Y2 of the oil cooler housing 151 is
arranged substantially parallel to the longitudinal axis Y1
of the evaporator housing 111, the axial length of the oil
cooler housing 151 is designed such that the oil cooler
heat exchange pipes 152 (shown in FIG. 2) can be with-
drawn from the oil cooler housing 151 without moving the
evaporator assembly 100, allowing for replacement of
the oil cooler heat exchange pipe 152 when necessary.
[0022] A cylindrical surface of the oil cooler housing
151 has two oil cooler housing openings 153 arranged
thereon, which are located near two ends of the oil cooler
housing 151, respectively. Correspondingly, a cylindrical
surface of the evaporator housing 111 also has two
evaporator housing openings 113 arranged thereon,
which are in fluid communication with corresponding
oil cooler housing openings 153, respectively, via con-
necting pipes 114. In one embodiment, two ends of the
connecting pipe 114 are connected to the evaporator
housing 111 and the oil cooler housing 151, respectively,
by welding. The positions of the evaporator 110 and the
oil cooler 150 are configured such that an actual liquid
level of a liquid refrigerant in the evaporator housing 111
is higher than an actual liquid level of a liquid refrigerantin
the oil cooler housing 151, so that at least a portion of the
liquid refrigerant accommodated in the evaporator hous-
ing 111 can flow into the oil cooler housing 151 by gravity
via the two evaporator housing openings 113 and the
corresponding oil cooler housing openings 153. The
actual liquid level refers to the level of the liquid refriger-
ant in the evaporator housing 111 and the oil cooler
housing 151 when the liquid refrigerant is not boiling.
The liquid refrigerant entering the oil cooler housing 151
undergoes heat exchange within the oil cooler housing
151 with the fluid to be cooled that enters the oil cooler
heat exchange pipes 152 (shown in FIG. 2) in the oil
cooler housing 151 to enable cooling of the fluid to be
cooled. After the heat exchange with the fluid to be
cooled, the liquid refrigerant entering the oil cooler hous-
ing 151 absorbs heat and transforms into a gaseous
state. The gaseous refrigerant can flow back into the
evaporator housing 111 via the two oil cooler housing
openings 153 and the corresponding evaporator housing
openings 113. FIG. 1 shows that one oil cooler 150 is
connected to the evaporator 110. It should be understood
that more oil coolers can be connected to the evaporator
110 as needed.

[0023] FIG.1 shows that two oil cooler housing open-
ings 153 are arranged at positions of the oil cooler hous-
ing 151 near its two ends, which makes it possible for the
gaseous refrigerant in the oil cooler housing 151 to exit
promptly through a nearby oil cooler housing opening
153, when the oil cooler housing 151 has a longer axial
length. This prevents the issue where the gaseous re-
frigerant at one end of the oil cooler housing 151 has to
travel to an oil cooler housing opening 153 at the other
end of the oil cooler housing before it can exit the oil
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cooler housing 151, which could otherwise lead to ex-
cessive pressure within the oil cooler housing 151. More-
over, the two oil cooler housing openings 153 are ar-
ranged near the two ends of the oil cooler housing 151, so
that the connection between the oil cooler housing 151
and the evaporator housing 111 is realized via two con-
necting pipes 114, which makes the connection between
the oil cooler housing 151 and the evaporator housing
111 more solid. It should be understood that, in other
embodiments, a different number of oil cooler housing
openings 153 and the corresponding number of evapora-
tor housing openings 113 can be arranged, such as one,
or three or more.

[0024] FIG. 2is a perspective view of the oil cooler 150
shown in FIG. 1, with the oil cooler housing 151 omitted.
As shownin FIG. 2, the oil cooler heat exchange pipe 152
extending between the two ends of the oil cooler housing
151 is arranged in the oil cooler housing 151 for receiving
the fluid to be cooled. When the liquid refrigerant in the
evaporator 110 enters the oil cooler housing 151, the fluid
tobe cooledin the oil cooler heat exchange pipes 152 can
undergo heat exchange with the liquid refrigerant to
enable cooling, while the liquid refrigerant transforms
into a gaseous state. FIG. 2 shows several oil cooler
heat exchange pipes 152. It should be understood that
the number of oil cooler heat exchange pipes 152 can be
set as needed, and may be one or more.

[0025] Withcontinued referenceto FIG. 2, the oil cooler
150 further comprises two end support plates 157 and
158, which are arranged at the two ends of the oil cooler
housing 151, respectively. End support plate holes 159
are arranged on both end support plates 157 and 158,
and the oil cooler heat exchange pipes 152 are inserted
into the corresponding end support plate holes 159. FIG.
2 shows several end support plate holes 159. It should be
understood that the number of end support plate holes
159 can be set as needed. The oil cooler 150 further
comprises an internal support plate 155 accommodated
within the oil cooler housing 151. Internal support plate
holes 156 are arranged on the internal support plate 155,
and the oil cooler heat exchange pipes 152 are inserted
through the corresponding internal support plate holes
156. The oil cooler heat exchange pipes 152 are inserted
into the end support plate holes 159 and the internal
support plate holes 156, so that when one or some of
the oil cooler heat exchange pipes 152 need to be main-
tained and replaced, the oil cooler heat exchange pipes
152 that are required to be maintained and replaced can
be withdrawn from the oil cooler housing 151, and a
maintained or replacement oil cooler heat exchange pipe
152 can be inserted. FIG. 2 shows one internal support
plate 155. It should be understood that, in other embodi-
ments, a greater number of internal support plates 155
can be arranged as needed. FIG. 2 shows that several
internal support plate holes 156 are arranged on the
internal support plate 155. It should be understood that
the number of internal support plate holes 156 can be set
as needed. The arrangement of the internal support plate
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155 having internal support plate holes 156 within the oil
cooler housing 151 to receive the oil cooler heat ex-
change pipes 152 is advantageous in securing the oil
cooler heat exchange pipes 152 and preventing them
from being damaged. Specifically, the temperature dif-
ference between the refrigerant entering the oil cooler
housing 151 and the fluid to be cooled within the oil cooler
heat exchange pipes 152 is high, causing the refrigerant
to vaporize and violently boil within the oil cooler housing
151. This results in vibrations of the oil cooler heat ex-
change pipes 152 within the oil cooler 150. Therefore, itis
important to securely install the oil cooler heat exchange
pipes 152 to prevent the oil cooler heat exchange pipes
152 from being damaged or broken due to vibrations.
[0026] As further shown in FIG. 2, the oil cooler 150
comprises two cover plates 160 and 161, which are ar-
ranged at the two ends of the oil cooler housing 151 and
cover the two end support plates 157 and 158, respec-
tively. The cover plate 160 has a fluid-to-be-cooled inlet
181 and a fluid-to-be-cooled outlet 182 arranged thereon
(shown in FIGS. 3 and 4). The cover plates 160 and 161
are configured such that the fluid to be cooled flows in the
oil cooler heat exchange pipes 152 for a predetermined
number of passes to enable cooling of the fluid to be
cooled. When the fluid to be cooled flows from one end of
the oil cooler heat exchange pipes 152 to the other end, it
completes one pass. FIG. 3 shows an embodiment of the
configuration of the cover plates 160 and 161, in which
the fluid to be cooled can flow in the oil cooler heat
exchange pipes 152 for four passes.

[0027] As shown in FIG. 3, the cover plate 160 com-
prises an inner surface 164 and a periphery 166. The
inner surface 164 faces the end support plate 157, and
the periphery 166 extends from the inner surface 164
towards the end support plate 157 and abuts the end
support plate 157. The periphery 166 and the inner sur-
face 164 define a cavity 168 of the cover plate 160. The
cover plate 160 comprises a first guide plate 170 and a
second guide plate 171 thatare arranged within the cavity
168. The first guide plate 170 extends from the inner
surface 164 towards the end support plate 157 to the
same height as the periphery 166 to abut the end support
plate 157 and divides the cavity 168 into a first region 173
and a second region 174. The second guide plate 171 is
located in the second region 174 and extends from the
inner surface 164 towards the end support plate 157 to
the same height as the periphery 166 to abut the end
support plate 157. The second guide plate 171 is per-
pendicular to the first guide plate 170 and further divides
the second region 174 into a third region 175 and a fourth
region 176. The fluid-to-be-cooled inlet 181 is arranged in
the third region 175 and penetrates through the cover
plate 160, and the fluid-to-be-cooled outlet 182 is ar-
ranged in the fourth region 176 and penetrates through
the cover plate 160. Since the first guide plate 170 and the
second guide plate 171 extend to the same height as the
periphery 166 to abut the end support plate 157, the first
region 173, the third region 175, and the fourth region 176
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are not in communication with each other. In one embo-
diment, the first region 173 and the second region 174
may be of the same size, and the third region 175 and the
fourth region 176 may also be of the same size.

[0028] The cover plate 161 comprises an inner surface
165 and a periphery 167. The inner surface 165 faces the
end support plate 158, and the periphery 167 extends
from the inner surface 165 towards the end support plate
158 and abuts the end support plate 158. The periphery
167 and the inner surface 165 define a cavity 169 of the
second cover plate 161. The cover plate 161 comprises a
guide plate 172, and the guide plate 172 is arranged in the
cavity 169, is perpendicular to the first guide plate 170 of
the cover plate 160, and divides the cavity 169 into a fifth
region 177 and a sixth region 178. The guide plate 172
extends from the inner surface 165 towards the end
support plate 158 to the same height as the periphery
167 to abut the end support plate 158, which causes the
fifth region 177 and the sixth region 178 not to be in
communication. In one embodiment, the fifth region
177 and the sixth region 178 may be of the same size.

[0029] The first region 173 of the cover plate 160 is in
communication with the fifth region 177 and the sixth
region 178 of the cover plate 161 through some of the oil
cooler heat exchange pipes 152. The third region 175 of
the cover plate 160 is in communication with the sixth
region 178 of the cover plate 161 through some of the oil
cooler heat exchange pipes 152. The fourth region 176 of
the cover plate 160 is in communication with the fifth
region 177 of the cover plate 161 through some of the oil
cooler heat exchange pipes 152. The fluid to be cooled
from the fluid-to-be-cooled inlet 181 enters the third
region 175 of the cover plate 160 and reaches the sixth
region 178 of the cover plate 161 through the oil cooler
heat exchange pipes 152 connecting the third region 175
of the cover plate 160 and the sixth region 178 of the
cover plate 161. At this point, the fluid to be cooled
completes the first pass. Next, the fluid to be cooled that
has entered the sixth region 178 of the cover plate 161
enters the firstregion 173 of the cover plate 160 via the oil
cooler heat exchange pipes 152 connecting the sixth
region 178 and the first region 173 of the cover plate
160. At this point, the fluid to be cooled completes two
passes. Subsequently, the fluid to be cooled that has
entered the first region 173 of the cover plate 160 enters
the fifth region 177 of the cover plate 161 via the oil cooler
heat exchange pipes 152 connecting the first region 173
of the cover plate 160 and the fifth region 177 of the cover
plate 161. At this point, the fluid to be cooled completes
three passes. Finally, the fluid to be cooled that has
entered the fifth region 177 of the cover plate 161 reaches
the fourth region 176 of the cover plate 160 via the oil
cooler heat exchange pipes 152 connecting the fifth
region 177 of the cover plate 161 and the fourth region
176 of the cover plate 160. At this point, the fluid to be
cooled completes four passes. After reaching the fourth
region 176, the fluid to be cooled is discharged through
the fluid-to-be-cooled outlet 182 arranged in the fourth
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region 176. The fluid to be cooled achieves cooling by
completing four passes of flow in the oil cooler heat
exchange pipes 152.

[0030] FIG. 4 is a perspective view of the evaporator
110 shown in FIG. 1, with the evaporator housing 111
omitted. As shown in FIG. 4, the evaporator 110 com-
prises evaporator heat exchange pipes 112 arranged in
the evaporator housing 111 and extending between two
ends of the evaporator housing 111 for receiving the liquid
to be cooled (such as water). The liquid refrigerant in the
evaporator housing 111 undergoes heat exchange with
the liquid to be cooled (such as water) in the evaporator
heat exchange pipes 112 so as to enable the chiller unitor
the heat pump unit to produce the desired working pro-
duct. The liquid to be cooled in the evaporator heat
exchange pipes 112 is cooled by undergoing heat ex-
change with the liquid refrigerant entering the housing
111 of the evaporator 110. FIG. 4 shows several eva-
porator heat exchange pipes 112. It should be under-
stood thatthe number of evaporator heat exchange pipes
112 can be set as needed, and may be one or more.
[0031] As further shown in FIG. 4, the evaporator 110
comprises end pipe plates 117 arranged at two ends of
the evaporator housing 111. The end pipe plates 117
have end pipe plate holes 119 arranged thereon, and
the evaporator heat exchange pipes 112 are inserted and
fixed (such as adhesively fixed) into the corresponding
end pipe plate holes 119. The evaporator 110 further
comprises internal pipe plates 115 arranged within the
evaporator housing 111. The internal pipe plates 115
have internal pipe plate holes 116 arranged thereon.
The evaporator heat exchange pipes 112 are inserted
through the corresponding internal pipe plate holes 116. It
should be understood that the number of end pipe plate
holes 119 and internal pipe plate holes 116 can be set as
needed.

[0032] Inoneembodimentwhere two evaporator hous-
ing openings 113 are arranged, the two evaporator hous-
ing openings 113 are arranged near the two internal pipe
plates 115, respectively (as shownin FIG. 1). The internal
pipe plates 115 near the evaporator housing openings
113 are fixedly connected (such as by expansion jointing)
to the evaporator heat exchange pipes 112 inserted
therein. In an embodiment where one evaporator hous-
ing opening 113 is arranged, the evaporator housing
opening 113 is arranged near the end pipe plate 117 or
the internal pipe plate 115 that is fixedly connected to the
evaporator heat exchange pipes 112. It should be under-
stood that, since the evaporator heat exchange pipes 112
are fixedly connected to the end pipe plate holes 119,
arranging the evaporator housing opening 113 at the end
pipe plate 117 is advantageous in preventing damage to
or breakage of the evaporator heat exchange pipes 112
at the evaporator housing opening 113. Specifically, the
refrigerant gas in the oil cooler housing 151 enters the
evaporator housing 111 via the evaporator housing open-
ing 113, resulting in a large number of bubbles at the
evaporator housing opening 113. This phenomenon
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causes vibration of the evaporator heat exchange pipes
112 at the evaporator housing opening 113. The fixed
connection between the end pipe plates 117 and the
evaporator heat exchange pipes 112 is advantageous
in preventing damage to or breakage of the evaporator
heat exchange pipes 112 near the end pipe plates 117 of
the evaporator 110 due to vibration. To prevent damage
to or breakage of the evaporator heat exchange pipes
112 due to vibration, if the evaporator housing opening
113 is not arranged at a position near an end of the
evaporator housing 111, it should be arranged at a posi-
tion near the internal pipe plate 115, with the internal pipe
plate 115 near the evaporator housing opening 113 being
fixedly connected to the evaporator heat exchange pipes
112 inserted through the internal pipe plate 115.

[0033] FIG. 5 shows a perspective view of an evapora-
tor assembly 200 according to another embodiment of
the present application. The evaporator assembly 200
comprises an evaporator 210 and an oil cooler 250.
Similar to the embodiment of FIG. 1, the evaporator
210 and the oil cooler 250 are also connected by a
connecting pipe (not shown). Moreover, the evaporator
210 has a structure similar to that of the evaporator 110 in
the embodiment of FIG. 1, and the oil cooler 250 has a
structure similar to that of the oil cooler 150 in the embo-
diment of FIG. 1. The only difference between the em-
bodiment of FIG. 5 and the embodiment of FIG. 1 is thata
longitudinal axis Y1 of an evaporator housing 211 and a
longitudinal axis Y2 of an oil cooler housing 251 are
arranged perpendicular to one another. This arrange-
ment allows that the operation of withdrawing the oil
cooler heat exchange pipes from the oil cooler housing
251 is not interfered with by the end plate 217 of the
evaporator 210 when maintenance or replacement of the
oil cooler heat exchange pipes in the oil cooler housing
251 isrequired. Although two oil coolers 250 are shown in
FIG. 5, it should be understood that a different number of
oil coolers 250 can be arranged in other embodiments.
[0034] FIG. 6 shows a perspective view of an evapora-
tor assembly 300 according to another embodiment of
the present application. The evaporator assembly 300
comprises an evaporator 310 and an oil cooler 350. The
evaporator 310 has a structure similar to that of the
evaporator 110 in the embodiment of FIG. 1. The oil
cooler 350 has a structure similar to that of the oil cooler
150 in the embodiment of FIG. 1. The difference between
the embodiment of FIG. 6 and the embodiment of FIG. 1is
that the evaporator 310 and the oil cooler 350 are directly
connected, and a longitudinal axis Y1 of an evaporator
housing 311 and a longitudinal axis Y2 of an oil cooler
housing 351 are arranged perpendicular to one another.
Although two oil coolers 350 are shown in FIG. 5, it should
be understood that a different number of oil coolers 350
can be arranged in other embodiments.

[0035] FIG. 7 shows an exploded perspective view of
the evaporator 310 and the oil cooler 350 in the evapora-
tor assembly 300 shown in FIG. 6. As shown in FIG. 7, a
cylindrical surface of the evaporator housing 311 has an
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evaporator housing opening 313 arranged thereon, and a
cylindrical surface of the oil cooler housing 351 has an oll
cooler housing opening 353 arranged thereon. The eva-
porator housing 311 and the oil cooler housing 351 are
directly connected at their respective evaporator housing
opening 313 and oil cooler housing opening 353. In one
embodiment, the evaporator housing 311 and the oil
cooler housing 351 are directly connected by welding.
[0036] FIG. 8 shows a perspective view of an evapora-
tor assembly 400 according to yet another embodiment
of the present application. The evaporator assembly 400
comprises an evaporator 410 and an oil cooler 450. The
evaporator 410 has a cylindrical evaporator housing 411,
and the oil cooler 450 has a cylindrical oil cooler housing
451. The evaporator housing 411 has a longitudinal axis
extending along its length direction, and the oil cooler
housing 451 has a longitudinal axis Y2 extending along
its length direction. The longitudinal axis Y1 of the eva-
porator housing 411 and the longitudinal axis Y2 of the oil
cooler housing 451 are substantially perpendicular.
Although two oil coolers 450 are shown in FIG. 8, a
different number of oil coolers 450 can be arranged in
other embodiments.

[0037] FIG. 9 shows an exploded perspective view of
the evaporator 410 and the oil cooler 450 in the evapora-
tor assembly 400 shown in FIG. 8. As shown in FIG. 9, a
cylindrical surface of the evaporator housing 411 has an
evaporator housing opening 413 arranged thereon. The
oil cooler 450 has an oil cooler housing opening 453
arranged at one end of the oil cooler housing 451 and
a cover plate 480 at the end opposite to the oil cooler
housing opening 453. The evaporator 410 and the oil
cooler 450 are directly connected at their respective
evaporator housing opening 413 and oil cooler housing
opening 453 (see FIG. 8). In one embodiment, the eva-
porator housing 411 and the oil cooler housing 451 are
directly connected by welding. FIG. 10 shows a front view
of the evaporator assembly 400 shown in FIG. 8. As
shown in FIG. 10, the cover plate 480 of the oil cooler
450 has aninlet 481 and an outlet 482 arranged thereon.
Theinlet 481 receives a fluid-to-be-cooled reception pipe
483, and the outlet 482 receives a fluid-to-be-cooled
discharge pipe 484.

[0038] The evaporator 410 has a structure similar to
that of the evaporator 110 in the embodiment of FIG. 1.
The configuration of the oil cooler 450 will be discussed in
conjunction with FIGS. 11¢c-11d. The oil cooler housing
451 accommodates therein an oil cooler heat exchange
pipe coil formed by winding the oil cooler heat exchange
pipes. FIG. 11a shows a plan view of several oil cooler
heatexchange pipes 452 in an unwound state. FIG. 11bis
a top view of the oil cooler 450, which shows that the oil
cooler housing 451 accommodates therein an oil cooler
heat exchange pipe coil 454 formed by winding the oil
cooler heat exchange pipes 452.

[0039] FIG. 11a shows that several oil cooler heat
exchange pipes 452 are distributed longitudinally along
the oil cooler 450, with longitudinal gaps 492 between
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adjacent oil cooler heat exchange pipes 452. It should be
understood that a different number of oil cooler heat
exchange pipes 452 can also be arranged, such as
one or more. One end of each of the several oil cooler
heat exchange pipes 452 is connected to the fluid-to-be-
cooled reception pipe 483, allowing the fluid to be cooled
from the fluid-to-be-cooled reception pipe 483 to flow into
the several oil cooler heat exchange pipes 452. The other
end of each of the several oil cooler heat exchange pipes
452 is connected to the fluid-to-be-cooled discharge pipe
484, allowing the fluid to be cooled that has entered the
several oil cooler heat exchange pipes 452 to be dis-
charged through the fluid-to-be-cooled discharge pipe
484. The connections between the oil cooler heat ex-
change pipes 452 shown in FIG. 11a and the fluid-to-be-
cooled reception pipe 483 and the fluid-to-be-cooled
discharge pipe 484 can be wound around the fluid-to-
be-cooled reception pipe 483 for several turns to form the
oil cooler heat exchange pipe coil 454 accommodated
within the oil cooler housing 451, as shown in FIG. 11b.
[0040] As shown in FIG. 11b, in the oil cooler heat
exchange pipe coil 454, the fluid-to-be-cooled reception
pipe 483 is located at the center of the oil cooler heat
exchange pipe coil 454, while the fluid-to-be-cooled dis-
charge pipe 484 is located at the edge of the oil cooler
heat exchange pipe coil 454. This allows the fluid-to-be-
cooled reception pipe 483 to be inserted and fixed (e.g.,
by welding) to the inlet481 on the cover plate 480 of the oil
cooler 450, and allows the fluid-to-be-cooled discharge
pipe 484 to be inserted and fixed (e.g., by welding) to the
outlet 482 on the cover plate 480 of the oil cooler 450. It
should be understood that the arrangement of the posi-
tions of the fluid-to-be-cooled reception pipe 483 and the
fluid-to-be-cooled discharge pipe 484 is not restricted by
the embodiments depicted in FIGS. 11a and 11b. In other
embodiments, the winding direction can be altered such
that the fluid-to-be-cooled discharge pipe 484 is located
atthe center of the oil cooler heat exchange pipe coil 454,
while the fluid-to-be-cooled reception pipe 483 is located
at the edge of the oil cooler heat exchange pipe coil 454.
FIG. 11b further shows that the oil cooler heat exchange
pipes 452 after being wound form several turns 494 in the
radial direction, with radial gaps 493 between adjacent
turns 494.

[0041] FIG. 11c shows a spacer 479 for insertion into
the oil cooler heat exchange pipe coil 454 shown in FIG.
11b. As shown in FIG. 11c, the spacer 479 comprises a
beam 489 and several strings of spacer units 491 ex-
tending downward from the beam 489. Each string of
spacer units 491 comprises several spacer units 488,
and notches 490 are formed between adjacent spacer
units 488. The number of the string of spacer unit 491 is
determined based on the number of turns 494 of the oil
cooler heat exchange pipes 452 in the radial direction,
while the number of spacer units 488 is determined by the
number of oil cooler heat exchange pipes 452 distributed
along the longitudinal direction of the oil cooler 450. The
spacer 479 is inserted into the oil cooler heat exchange
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pipe coil 454 by individually inserting several strings of
spacer units 491 into the radial gaps 493 between ad-
jacent turns 494 formed by winding the oil cooler heat
exchange pipes 452. At this point, the notches 490 be-
tween adjacent spacer units 488 receive the correspond-
ing oil cooler heat exchange pipes 452, while the spacer
units 488 fill the longitudinal gaps 492 and the radial gaps
493. In one embodiment, the spacer 479 can be made of
plastic. Since the spacer units 488 fill the longitudinal
gaps 492 between adjacent oil cooler heat exchange
pipes 452 and the radial gaps 493 between adjacent
turns 494 formed by winding the oil cooler heat exchange
pipes 452, when the liquid refrigerant entering the oil
cooler housing 451 violently boils due to a large tempera-
ture difference with the fluid to be cooled inside the oil
cooler heat exchange pipes 452, causing the oil cooler
heat exchange pipes 452 to vibrate, friction between
adjacent oil cooler heat exchange pipes 452 and adja-
cent turns 494 formed by winding the oil cooler heat
exchange pipes 452 due to vibration is avoided, thereby
avoiding damage to the oil cooler heat exchange pipes
452. FIG. 11d shows a top view of the oil cooler 450 after
several spacers 479 have been inserted into the oil cooler
heat exchange pipe coil 454. When the spacers 479 are
inserted into the oil cooler heat exchange pipe coil 454,
the beams 489 of the spacers 479 span across the
several turns 494 formed by the oil cooler heat exchange
pipes 452 at the top. Therefore, beams 489 provide
positional stability for spacers 479. The several spacers
479 shown in FIG. 11d are evenly distributed along the
circumference of the oil cooler heat exchange pipe coil
454.

[0042] FIG. 11e shows a top view of another arrange-
ment of an oil cooler heat exchange pipe coil 455 formed
by the oil cooler heat exchange pipes 452 shown in FIG.
11a. In the embodiment shown in FIG. 11e, both the fluid-
to-be-cooled reception pipe 483 and the fluid-to-be-
cooled discharge pipe 484 are located at the center of
the oil cooler heat exchange pipe coil 455. The arrange-
ment of the oil cooler heat exchange pipe coil 455 shown
in FIG. 11e is obtained by first folding the oil cooler heat
exchange pipes 452 shown in FIG. 11a and then winding
the folded oil cooler heat exchange pipes 452 around the
fluid-to-be-cooled reception pipe 483 and fluid-to-be-
cooled discharge pipe 484. Such arrangement allows
for a smaller diameter of the oil cooler heat exchange
pipe coil 455, enabling the oil cooler 450 to have a
correspondingly smaller diameter. When the arrange-
ment of the oil cooler heat exchange pipe coil 455 shown
in FIG. 11e is employed, the inlet 481 and outlet 482 on
the cover plate 480 of the oil cooler 450 are correspond-
ingly arranged at the center of the cover plate 480 to
receive the fluid-to-be-cooled reception pipe 483 and
fluid-to-be-cooled discharge pipe 484.

[0043] The present application has at least the follow-
ing technical effects:

1. The oil cooler and the evaporator of the present
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application are connected in such a way that there is
no need to arrange an additional cooling circulation
loop for the fluid to be cooled used during the opera-
tion of a chiller unit or a heat pump unit. Therefore,
the structure of the present application is simple and
easy to manufacture.

2. Since the evaporator housing always contains a
low-temperature liquid refrigerant, and the config-
uration of the present application allows the low-
temperature liquid refrigerant in the evaporator
housing to enter the oil cooler housing simply by
gravity, a chiller unit or a heat pump unit using the
evaporator assembly according to the present ap-
plication can immediately use the refrigerant from
the evaporator to cool the fluid to be cooled in the oil
cooler upon startup, without waiting for the refriger-
ant to enter the oil cooler housing. This ensures the
reliability of components in the chiller unit or the heat
pump unit that use the fluid to be cooled (such as
compressors using lubricating oil). Especially during
the early stages after the chiller unit or the heat pump
unit is started, when the unit has not yet reached the
conditions required to cool the lubricating oil, the low-
temperature refrigerant retained in the evaporator
can effectively cool the high-temperature lubricating
oil that has been heated by a heater during shut-
down.

3. The oil cooler heat exchange pipes in the oil cooler
housing of the present application are easy to install
and remove, thus allowing for maintenance or repla-
cement of specific oil cooler heat exchange pipes.
4. In the evaporator assembly of the present applica-
tion, the fluid to be cooled is accommodated within
the oil cooler heat exchange pipes, resulting in a
reduced volume of the fluid to be cooled (such as
compressor lubricating oil) to be charged and
achieving cost savings.

5. The guide plates on the oil cooler cover plate
enable the fluid to be cooled to automatically flow
in the oil cooler heat exchange pipes for a predeter-
mined number of passes.

[0044] Although the present disclosure has been de-
scribed in conjunction with the examples of embodiments
outlined above, various alternatives, modifications, var-
iations, improvements and/or substantial equivalents,
whether currently known or foreseeable now or in the
near future, may be obvious to those of at least ordinary
skill in the art. In addition, the technical effects and/or
technical problems described in the present specification
are exemplary, and not limiting. Therefore, the disclosure
in the present specification may be used to address other
technical problems and have other technical effects an-
d/or can address other technical problems. Accordingly,
the examples of embodiments of the present disclosure,
as set forth above, are intended to be illustrative, and not
limiting. Various changes can be practiced without de-
parting from the spirit or scope of the present disclosure.
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Accordingly, the present disclosure is intended to cover
all known or earlier developed alternatives, modifica-
tions, variations,
equivalents.

improvements and/or substantial

Claims

An evaporator assembly, comprising:

anevaporator (110,210, 310, 410), the evapora-
tor (110, 210, 310, 410) comprising an evapora-
tor housing (111, 211, 311, 411), the evaporator
housing (111, 211, 311, 411) being used for
accommodating a refrigerant; and

atleastone oil cooler (150, 250, 350, 450), the at
least one oil cooler (150, 250, 350, 450) com-
prising an oil cooler housing (151,251, 351,451)
and at least one oil cooler heat exchange pipe
(152, 452) arranged in the oil cooler housing
(151, 251, 351, 451), the at least one oil cooler
heat exchange pipe (152, 452) being used for
receiving a fluid to be cooled;

wherein the evaporator housing (111, 211, 311,
411) comprises at least one evaporator housing
opening (113, 313, 413), the oil cooler housing
(151, 251, 351, 451) comprises at least one oil
cooler housing opening (153, 353, 453), and the
at least one evaporator housing opening (113,
313, 413) is in fluid communication with at least
one corresponding oil cooler housing opening
(153, 353, 453);

wherein positions of the evaporator (110, 210,
310, 410) and the at least one oil cooler (150,
250, 350,450) are configured such that atleasta
portion of a liquid refrigerant accommodated in
the evaporator housing (111, 211, 311, 411) can
flow into the oil cooler housing (151, 251, 351,
451) via the at least one evaporator housing
opening (113, 313, 413) and the at least one
corresponding oil cooler housing opening (153,
353, 453) by gravity so as to be used for cooling
the fluid to be cooled in the at least one oil cooler
heat exchange pipe (152, 452); and

wherein a gaseous refrigerant in the oil cooler
housing (151, 251, 351, 451) can also flow back
into the evaporator housing (111, 211, 311, 411)
via the at least one oil cooler housing opening
(153, 353, 453) and at least one corresponding
evaporator housing opening (113, 313, 413).

The evaporator assembly according to claim 1,
wherein

the positions of the evaporator (110, 210, 310, 410)
and the at least one oil cooler (150, 250, 350, 450)
are configured such that an actual liquid level of the
liquid refrigerantin the evaporator housing (111, 211,
311, 411) is higher than an actual liquid level of the
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liquid refrigerant in the oil cooler housing (151, 251,
351, 451).

The evaporator assembly according to claim 1,
wherein

the oil cooler housing (151, 251) and the evaporator
housing (111, 211) are connected by at least one
connecting pipe (114) so that the at least one eva-
porator housing opening (113) is in fluid communica-
tion with the at least one corresponding oil cooler
housing opening (153).

The evaporator assembly according to claim 1,
wherein

the evaporator housing (311, 411) and the oil cooler
housing (351, 451) are directly connected at the at
least one evaporator housing opening (313, 413)
and the atleast one corresponding oil cooler housing
opening (353, 453), respectively, so that the at least
one evaporator housing opening (313, 413) s in fluid
communication with the at least one corresponding
oil cooler housing opening (353, 453).

The evaporator assembly according to claim 1,
wherein

the evaporator housing (111) is cylindrical and
has a longitudinal axis Y1 extending along a
length direction of the evaporator housing,
and the atleast one evaporator housing opening
(113) is located on a cylindrical surface of the
evaporator housing (111);

the oil cooler housing (151)is cylindrical and has
a longitudinal axis Y2 extending along a length
direction of the oil cooler housing, and the at
least one oil cooler housing opening (153) is
located on a cylindrical surface of the oil cooler
housing (151); and

the longitudinal axis Y2 of the oil cooler housing
(151) is substantially parallel to the longitudinal
axis Y1 of the evaporator housing (111).

6. The evaporator assembly according to claim 1,

wherein

the evaporator housing (211) is cylindrical and
has a longitudinal axis Y1 extending along a
length direction of the evaporator housing,
and the atleast one evaporator housing opening
is located on a cylindrical surface of the eva-
porator housing (211);

the oil cooler housing (251) is cylindrical and has
a longitudinal axis Y2 extending along a length
direction of the oil cooler housing, and the at
least one oil cooler housing opening is located
on a cylindrical surface of the oil cooler housing
(251); and

the longitudinal axis Y2 of the oil cooler housing
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(251) is substantially perpendicular to the long-
itudinal axis Y1 of the evaporator housing (211).

7. The evaporator assembly according to claim 1,
wherein

the evaporator housing (411) is cylindrical and
has a longitudinal axis Y1 extending along a
length direction of the evaporator housing,
and the atleast one evaporator housing opening
(413) is located on a cylindrical surface of the
evaporator housing (411);

the oil cooler housing (451) is cylindrical and has
a longitudinal axis Y2 extending along a length
direction of the oil cooler housing, and the at
least one oil cooler housing opening (453) is
located at one end of the oil cooler housing
(451); and

the longitudinal axis Y2 of the oil cooler housing
(451) is substantially perpendicular to the long-
itudinal axis Y1 of the evaporator housing (411).

8. The evaporator assembly according to claim 1,
wherein

the at least one oil cooler heat exchange pipe
(152) extends between two ends of the oil cooler
housing (151); and

the at least one oil cooler (150) further com-
prises:

an internal support plate (155), the internal
support plate (155) being accommodated in
the oil cooler housing (151), the internal
support plate (155) having at least one in-
ternal support plate hole (156) arranged
thereon, the at least one oil cooler heat
exchange pipe (152) being inserted into
the at least one internal support plate hole
(156), respectively;

afirst end support plate (157) and a second
end support plate (158), the first end sup-
portplate (157) and the second end support
plate (158) being arranged at two ends of
the oil cooler housing (151), respectively,
the first end support plate (157) and the
second end support plate (158) having at
least one end support plate hole (159) ar-
ranged thereon, the at least one oil cooler
heat exchange pipe (152) being inserted
into the at least one end support plate hole
(159), respectively; and

afirst cover plate (160) and a second cover
plate (161), the first cover plate (160) and
the second cover plate (161) being ar-
ranged at two ends of the oil cooler housing
(151), respectively, and covering the first
end support plate (157) and the second
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9.

10.

end support plate (158), respectively, the
first cover plate (160) having a fluid-to-be-
cooled inlet (181) and a fluid-to-be-cooled
outlet (182) arranged thereon.

The evaporator assembly according to claim 8,
wherein

the first cover plate (160) and the second cover plate
(161) are configured such that the fluid to be cooled
flows in the atleast one oil cooler heat exchange pipe
(152) for a predetermined number of passes.

The evaporator assembly according to claim 9,
wherein

the first cover plate (160) comprises:

a first inner surface (164), the first inner
surface (164) facing the first end support
plate (157);

a first periphery (166), the first periphery
(166) extending from the first inner surface
(164) towards the first end support plate
(157)and abutting the firstend support plate
(157), the first periphery (166) and the first
inner surface (164) defining a first cavity
(168) of the first cover plate (160);

a first cover plate first guide plate (170), the
first cover plate first guide plate (170) being
located in the first cavity (168), extending
fromthe firstinner surface (164) towards the
firstend support plate (157) and abutting the
first end support plate (157), the first cover
plate first guide plate (170) dividing the first
cavity (168) into a first region (173) and a
second region (174); and

a first cover plate second guide plate (171),
the first cover plate second guide plate
(171) being located in the second region
(174) of the first cavity (168), extending from
the first inner surface (164) towards the first
end supportplate (157)and abutting the first
end support plate (157), the first cover plate
second guide plate (171) being perpendi-
cular to the first cover plate first guide plate
(170) and dividing the second region (174)
into a third region (175) and a fourth region
(176), the fluid-to-be-cooled inlet (181) and
the fluid-to-be-cooled outlet (182) being lo-
cated in the third region (175) and the fourth
region (176), respectively; and

the second cover plate (161) comprises:

a second inner surface (165), the second
inner surface (165) facing the second end
support plate (158);

a second periphery (167), the second per-
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iphery (167) extending from the second in-
ner surface (165) towards the second end
support plate (158) and abutting the second
end support plate (158), the second periph-

22

at least one evaporator heat exchange pipe
(112), the atleast one evaporator heat exchange
pipe (112) being arranged in the evaporator
housing (111) and used for receiving a liquid

ery (167) and the second inner surface 5 to be cooled;
(165) defining a second cavity (169) of the end pipe plates (117), the end pipe plates (117)
second cover plate (161); and being arranged at two ends of the evaporator
a second cover plate guide plate (172), the housing (111), the end pipe plates (117) having
second cover plate guide plate (172) divid- at least one end pipe plate hole (119) arranged
ing the second cavity (169) into afifthregion 70 thereon, the at least one evaporator heat ex-
(177) and a sixth region (178), and the change pipe (112) being inserted into and fixed
second cover plate guide plate (172) being to the at least one end pipe plate hole (119),
perpendicular to the first cover plate first respectively; and
guide plate (170). an internal pipe plate (115), the internal pipe
15 plate (115) being arranged within the evaporator
11. The evaporator assembly according to claim 1, housing (111), the internal pipe plate (115) hav-
wherein ing at least one internal pipe plate hole (116)
arranged thereon, the at least one evaporator
the at least one oil cooler heat exchange pipe heat exchange pipe (112) passing through the at
(452) is accommodated in the oil cooler housing 20 least one internal pipe plate hole (116), respec-
(451) in the form of a coil; and tively;
the at least one oil cooler (450) further com- wherein each of the at least one evaporator
prises: housing opening (113) is located at a position
near one of the end pipe plates (117) and the
a spacer (479), the spacer (479) being ar- 25 internal pipe plate (115), and wherein the inter-
ranged between adjacent ones of the at nal pipe plate (115) near the at least one eva-
least one oil cooler heat exchange pipe porator housing opening (113) is fixedly con-
(452); nected to the at least one evaporator heat ex-
a cover plate (480), the cover plate (480) change pipe (112).
being arranged at an end of the oil cooler 30
housing (451) opposite to the atleast one oil 13. A chiller unit or heat pump unit, comprising the
cooler housing opening (453), the cover evaporator assembly (100, 200, 300, 400) according
plate (480) having an inlet (481) and an to any one of claims 1-12.
outlet (482) arranged thereon;
a fluid-to-be-cooled reception pipe (483), 35
the fluid-to-be-cooled reception pipe (483)
being inserted into and fixed to the inlet
(481) and being in fluid communication with
the at least one oil cooler heat exchange
pipe (452), the fluid-to-be-cooled reception 40
pipe (483) being used for receiving the fluid
to be cooled and guiding the fluid to be
cooled into the at least one oil cooler heat
exchange pipe (452); and
a fluid-to-be-cooled discharge pipe (484), 45
the fluid-to-be-cooled discharge pipe (484)
being inserted into and fixed to the outlet
(482) and being in fluid communication with
the at least one oil cooler heat exchange
pipe (452), the fluid-to-be-cooled discharge 50
pipe (484) being used for receiving and
discharging the fluid to be cooled from the
at least one oil cooler heat exchange pipe
(452).
55

12. The evaporator assembly according to claim 1,
wherein the evaporator (110) comprises:
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