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(54) TANK CASING FOR REFRIGERANT RECEIVER WITH INTEGRATED HEAT EXCHANGER 
FUNCTIONALITY

(57) The invention relates to a tank casing (2, 102,
202) for enclosing a refrigerant reservoir (3) of a refrig-
erant receiver (1, 100, 200). In order to reduce the refrig-
erant leakage in refrigerant circuits, especially for mobile
application, a first fluid channel structure (20) and a sep-
arate second fluid channel structure (30) for an integrated
heat exchanger functionality are integrally formed in the
tank casing (2, 102, 202).
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Description

[0001] The present invention relates to a tank casing
for enclosing a refrigerant reservoir of a refrigerant re-
ceiver.
[0002] Typical refrigerant circuits for mobile cooling ap-
plications used for the transport of refer goods include a
compressor, a condenser, a refrigerant receiver with a
refrigerant reservoir, a discharge expansion valve, and
an evaporator. Mobile cooling applications may be, for
example, refrigerated intermodal containers, refrigerated
train carriages, refrigerated road vehicles (e.g. refriger-
ated trucks, trailers, and utility vans), refrigerated air car-
go containers, refrigerated ships, and the like.
[0003] In such a refrigerant circuit, the refrigerant is
compressed by the compressor. The compressed refrig-
erant is supplied with high pressure from an outlet of the
compressor to the condenser. The condenser is an air
heat exchanger for cooling down the refrigerant. After
having passed the condenser, the compressed refriger-
ant is collected within the refrigerant reservoir of the re-
frigerant receiver. Liquid refrigerant is discharged from
the refrigerant reservoir to the discharge expansion
valve, which then expands the refrigerant. The expanded
refrigerant flows into the evaporator. Therein, the ex-
panded refrigerant evaporates and takes up heat. The
evaporator is installed in an interior for transporting the
reefer goods and cools said interior. For example, the
evaporator can be installed in the interior of an intermodal
container. After having passed the evaporator, the refrig-
erant is sucked into the compressor and compressed
again.
[0004] Some refrigerant circuits include an additional
economizer installed downstream of the refrigerant re-
ceiver. The flow of liquid refrigerant from the refrigerant
receiver splits up into two flow branches. The refrigerant
of a first flow branch directly enters the economizer in
liquid form with high pressure. The refrigerant of a second
flow branch flow is firstly expanded by an economizer
expansion valve and then enters the economizer. Due
to the expansion by the economizer expansion valve, it
has a lower temperature than the refrigerant of the first
flow branch. The economizer acts as heat exchanger for
the two flow branches: In the economizers, the non-ex-
panded refrigerant of the first flow branch gives off heat
to the expanded refrigerant of the second flow branch.
Hence, the non-expanded refrigerant of the first flow
branch is additionally pre-cooled. Then, it is guided to
the discharge expansion valve. The refrigerant of the sec-
ond flow branch exiting the economizer is instead guided
to an economizer inlet of the compressor. It typically en-
ters the compressor with a medium pressure and a me-
dium temperature.
[0005] The additional economizer allows subcooling
the liquid refrigerant of the first flow branch before the
latter enters the discharge expansion valve. This enhanc-
es a pull-down capacity of the evaporator as more heat
can be taken up at the evaporator. Further, the refrigerant

of the second flow branch leaving the economizer enters
the compressor at a higher pressure than the refrigerant
from the evaporator and less energy is required to com-
press it to the desired condensing conditions.
[0006] It turned out that an annual leakage of refriger-
ant is particularly high in mobile applications compared
to other application, for example refrigeration applica-
tions in buildings.
[0007] The problem underlying the invention is to re-
duce the refrigerant leakage in refrigerant circuits, espe-
cially for mobile applications.
[0008] This problem is solved by a tank casing for en-
closing a fluid reservoir, for example a refrigerant reser-
voir of a refrigerant receiver, wherein a first fluid channel
structure and a separate second fluid channel structure
for an integrated heat exchanger (functionality) are inte-
grally formed in the tank casing.
[0009] The tank casing exhibits an integrated heat ex-
changer functionality. In more detail, it exhibits an inte-
grated heat exchanger functionality for heat exchange
between fluid flowing through the first fluid channel struc-
ture and fluid flowing from the second fluid channel struc-
ture. In other words, the tank casing of the refrigerant
receiver is configured to additionally exhibit an integrated
economizer functionality.
[0010] This significantly reduces the number of ele-
ments, joints, pipes, pipe attachments, seals, and the like
in a refrigerant circuit. This results in reduced leakage
and improved ruggedness. Less surveillance and/or
maintenance is required. In addition, it reduces the com-
plexity of installing the refrigerant circuit at the mobile
application.
[0011] Especially in mobile applications, joints, seals,
and pipe connections in refrigerant circuits are subjected
to frequent vibrations, shocks, and changes in environ-
mental conditions (e.g. temperature, solar irradiation,
and the like). This promotes the formation of micro
cracks, especially at the joints, seals, and pipe attach-
ments. Micro cracks lead to ongoing leakage of refriger-
ant. Further, it has turned out that joints, e.g. copper
joints, between different components of refrigerants are
particularly prone to corrosion. As the present invention
allows to considerably reduce the number of such joints,
there is less risk of problems, leakage and/or failure due
to corrosion of such joints.
[0012] Furthermore, combining different functionali-
ties, which are provided by several separate components
in the prior art, in particular at least the refrigerant receiver
functionality and the economizer functionality, in one
monolithic component helps to reduce the weight and
the size of the overall refrigerant system. As a result, a
better transport efficiency in the transportation of reefer
goods can be reached.
[0013] The first fluid channel structure and the sepa-
rate second fluid channel structure are configured to al-
low heat transfer between fluid flowing through the first
fluid channel structure and fluid flowing through the sec-
ond fluid channel structure. The first fluid channel struc-
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ture is formed integrally in the tank casing. The second
fluid channel structure is formed integrally in the tank
casing as well but formed separately from the first fluid
channel structure. This allows passing refrigerant
through the first fluid channel structure with a first pres-
sure while passing refrigerant through the second fluid
channel structure with a second pressure, wherein the
second pressure is different from the first pressure, e.g.
lower than the first pressure.
[0014] An inner volume of the tank casing may be con-
figured to constitute the refrigerant reservoir of the refrig-
erant receiver. The inner volume may be referred to as
the refrigerant reservoir. In other words, the tank casing
as such directly forms the refrigerant reservoir. According
to an aspect, the first fluid channel structure and the sec-
ond fluid channel structure can be integrally formed within
walls enclosing the refrigerant reservoir.
[0015] The tank casing may be configured for fluid sup-
ply (especially refrigerant supply) from the refrigerant res-
ervoir, e.g. via an outlet of the refrigerant reservoir, to the
first fluid channel structure and/or to the second fluid
channel structure.
[0016] The refrigerant reservoir may extend along a
longitudinal direction. A middle section along the longi-
tudinal direction may have a uniform cross-sectional
shape. The uniform cross-sectional shape in the middle
section may be, for example, circular, elliptic, oblong-
hole-shaped, polygonal (e.g. rectangular including quad-
rangular, pentagonal, hexagonal, heptagonal, octago-
nal, etc.) or the like.
[0017] Additionally or alternatively, the refrigerant res-
ervoir may have a basic shape with a n-fold discrete ro-
tational symmetry around a central axis, where n is nat-
ural number of at least 3, especially of at least 6. In one
embodiment, it is (at least substantially) rotationally sym-
metric about the central axis, corresponding to n = ∞. For
example, the refrigerant reservoir has a cylindrical basic
shape.
[0018] The central axis may be parallel to the longitu-
dinal axis.
[0019] According to one aspect, any one of a first end
and a second end of the refrigerant reservoir in the lon-
gitudinal direction (along the central axis) may be of the
following basic shape: flat, conical, hemispherical, ellip-
soidal, semi-ellipsoidal dished. The first end and the sec-
ond end of the refrigerant reservoir may be of the same
shape or of different shapes.
[0020] The first fluid channel structure may be config-
ured such that it guides fluid consecutively several times
alongside the refrigerant reservoir in the longitudinal di-
rection (i.e. between the first end of the refrigerant res-
ervoir and the second end of the refrigerant reservoir).
Additionally or alternatively, the second fluid channel
structure may be configured such that it guides fluid con-
secutively several times alongside the refrigerant reser-
voir in the longitudinal direction. This provides more ef-
ficient heat transfer between the fluid in the first fluid
channel structure and the fluid in the second fluid channel

structure.
[0021] According to one aspect, the first fluid channel
structure may include at least one meandering flow path
for fluid and/or the second fluid channel structure may
include at least one meandering flow path for fluid. The
use of the meandering flow path(s) improves the heat
exchange. An effective area for heat exchange is in-
creased. The meander shape increases a time it takes
for the fluid to pass. The fluid passing through can give
off or take up more heat. Furthermore, the meander
shape of the flow path(s) helps to distribute the heat trans-
fer more uniformly. This allows for a higher efficiency.
[0022] Each meandering flow path may be configured
such that it guides the fluid (the refrigerant) flowing there-
through several times alongside the refrigerant reservoir
in the longitudinal direction, for example at least three
times, especially at least five times.
[0023] In one embodiment, the first fluid channel struc-
ture includes at least two meandering flow paths for fluid.
In other words, the first fluid channel structure includes
its at least one meandering flow path and a (at least one)
further meandering flow path. This helps to improve the
integrated heat exchanger functionality.
[0024] In particular, the first fluid channel structure
branches into its at least one meandering flow path and
its further meandering flow path. The first fluid channel
structure may include a common inlet for its meandering
flow paths. Additionally or alternatively, the first fluid
channel structure may include a common outlet for its (at
least two) meandering flow path. This helps to reduce
the number of valves needed for controlling the integrat-
ed receiver and economizer functionalities.
[0025] Additionally or alternatively, the second fluid
channel structure includes at least two meandering flow
paths for fluid. In otherwords, the second fluid channel
structure includes its at least one meandering flow path
and a (at least one) further meandering flow path. This
helps to improve the integrated heat exchanger function-
ality.
[0026] In particular, the second fluid channel structure
branches into its at least one meandering flow path and
its further meandering flow path. The second fluid chan-
nel structure may include a common inlet for its mean-
dering flow paths. Additionally or alternatively, the sec-
ond fluid channel structure may include a common outlet
for its meandering flow path. This helps to reduce the
number of valves needed for controlling the integrated
receiver and economizer functionalities.
[0027] According to another aspect, the second fluid
channel structure can be arranged between the first fluid
channel structure and the refrigerant reservoir. The sec-
ond fluid channel structure can be integrally formed within
the tank casing (i.e. integrally formed within walls enclos-
ing the refrigerant reservoir) further inward than the first
fluid channel structure. For example, the second fluid
channel structure is integrally formed within an inner side
(reservoir-side portions) of the walls enclosing the refrig-
erant reservoir and first fluid channel structure is integral-
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ly formed within an outer side (environment-side por-
tions) of the walls enclosing the refrigerant reservoir.
Therefore, fluid flowing through the second fluid channel
structure exchanges heat with both the fluid flowing
through the first fluid channel structure and the fluid within
the refrigerant reservoir. Especially, the refrigerant re-
ceiver may be configured such that, at least under certain
operation conditions, fluid flowing through the second flu-
id channel structure has a lower temperature (and pres-
sure) than the fluid flowing through the first fluid channel
structure and the fluid in the refrigerant reservoir, wherein
the fluid flowing through the second fluid channel struc-
ture takes up heat from both the fluid flowing through the
first fluid channel structure and the fluid within the refrig-
erant reservoir. This increases the efficiency.
[0028] According to another aspect, the tank casing
may comprise a circumferential wall, a lower end portion,
and an upper end portion. The circumferential wall may
extend between the lower end portion and the upper end
portion, e.g. along the longitudinal direction. For exam-
ple, the lower end portion may be fixed to the circumfer-
ential wall at a side of the first end in the longitudinal
direction and the upper end portion may be fixed to the
circumferential wall a side of the second end in the lon-
gitudinal direction.
[0029] The circumferential wall may have, for example,
the basic shape of a hollow cylinder. This results in cost-
efficient production and good pressure resistance.
[0030] In one embodiment, the lower end portion may
be is integrally fixed to the circumferential wall by brazing,
e.g. by a circumferential brazed joint. Additionally or al-
ternatively, the upper end portion may be integrally fixed
to the circumferential wall by brazing, e.g. by a circum-
ferential brazed joint. This reduces the risk of leakage
and ensures high ruggedness of the tank casing. Further,
no separate sealing is needed at the corresponding joint.
[0031] Alternatively, at least one of the lower end por-
tion and the upper end portion, for example the upper
end portion, is releasably fixed to the circumferential wall,
e.g. by screw connections. This is particularly beneficial
if the tank casing comprises an additional heat exchange
duct for external fluid as described below.
[0032] The tank casing may be configured to be in-
stalled such that the longitudinal direction is at least sub-
stantially parallel with a direction of gravity in operation,
wherein the lower end portion forms a bottom of the re-
frigerant reservoir and wherein the upper end portion
forms a top of the refrigerant reservoir.
[0033] In one embodiment, the refrigerant reservoir
(i.e. the inner volume of the tank casing) extends from
the first end to the second end along the longitudinal di-
rection, wherein the first fluid channel structure includes:

- two end-to-end channels (i.e. at least two end-to-and
channels) arranged adjacently in a circumferential
direction, each extending between the first end and
the second end, and

- a fluid passage, which is arranged at one of the first

end and the second end and extends, preferably
along the circumferential direction, between the ad-
jacent two end-to-end fluid channels of the first fluid
channel structure.

[0034] The fluid passage allows the fluid to flow from
one of the two end-to-end fluid channels into the other.
[0035] The circumferential direction might be perpen-
dicular to the longitudinal direction.
[0036] In addition, the first fluid channel structure may
include:

- at least one further end-to-end channel (i.e. at least
a third end-to-end channel), which is arranged adja-
cently, in the circumferential direction, to one of the
two end-to-end channels of the first fluid channel
structure and extends between the first end and the
second end, and

- a fluid passage, which is arranged at the other one
of the first end and the second end and extends,
preferably along the circumferential direction, be-
tween the at least one further end-to-end channel
and the adjacent one of the two end-to-end channels
of the first fluid channel structure.

[0037] In one embodiment, the refrigerant reservoir ex-
tends from the first end to the second end along the lon-
gitudinal direction, wherein the second fluid channel
structure includes:

- two end-to-end channels (i.e. at least to end-to-and
channels) arranged adjacently in the circumferential
direction, each extending between the first end and
the second end, and

- a fluid passage, which is arranged at one of the first
end and the second end and extends, preferably
along the circumferential direction, between the ad-
jacent two end-to end fluid channels of the second
fluid channel structure.

[0038] In addition, the second fluid channel structure
may include:

- at least one further end-to-end channel (i.e. at least
a third end-to-and channel), which is arranged adja-
cently, in the circumferential direction, to one of the
two end-to-end channels of the second fluid channel
structure and extends between the first end and the
second end, and

- a fluid passage, which is arranged at the other one
of the first end and the second end and extends,
preferably along the circumferential direction, be-
tween the at least one further end-to-end channel
and the adjacent one of the two end-to-end channels
of the second fluid channel structure.

[0039] According to a further aspect, the end-to-end
channels (of the first fluid channel structure and/or the
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second fluid channel structure) may extend straight along
the longitudinal direction. This facilitates the production.
Furthermore, this can help to reduce a flow resistance of
the end-to-end channels.
[0040] The end-to-end channels (of the first fluid chan-
nel structure and/or the second fluid channel structure)
may be integrally formed in the circumferential wall. Es-
pecially, they may be formed completely within the cir-
cumferential wall. They may extend along an entire
length of the circumferential wall in the longitudinal direc-
tion.
[0041] The respective fluid passage (of the first fluid
channel structure and/or the second fluid channel struc-
ture) at the first end may be formed in the circumferential
wall and/or in the lower end portion of the tank casing. It
may be arranged at a joint between the circumferential
wall and the lower end portion. Especially, it may be
formed by a groove, which extends along the circumfer-
ential direction between the end-to-end channels con-
nected by it, in a first end front face of the circumferential
wall. Additionally or alternatively, it may be formed by a
groove, which extends along the circumferential direction
between the end-to-end channels connected by it, in a
circumferential contact area of the lower end portion that
is in contact with the first end front face of the circumfer-
ential wall.
[0042] The respective fluid passage (of the first fluid
channel structure and/or the second fluid channel struc-
ture) at the second end may be formed in the circumfer-
ential wall and/or in the upper end portion of the tank
casing. It may be arranged at a joint between the circum-
ferential wall and the upper end portion. Especially, it
may be formed by a groove, which extends along the
circumferential direction between the end-to-end chan-
nels connected by it, in a second end front face of the
circumferential wall. Additionally or alternatively, it may
be formed by a groove, which extends along the circum-
ferential direction between the end-to-end channels con-
nected by it, in a circumferential contact area of the upper
end portion that is in contact with the second end front
face of the circumferential wall.
[0043] According to one aspect, at least one of the fluid
passages of the first fluid channel structure may connect
three end-to-end channels of the of the first fluid channel
structure. Additionally or alternatively, at least one of the
fluid passages of the second fluid channel structure may
connect three end-to-end channels of the of the second
fluid channel structure. This is especially relevant for a
fluid passage that is in direct fluid communication with
an inlet or an outlet of the respective fluid channel struc-
ture.
[0044] In one embodiment, the first fluid channel struc-
ture is mirror-symmetric with respect to a longitudinal
central plane. Additionally or alternatively, the second
fluid channel structure may be mirror-symmetric with re-
spect to the longitudinal central plane. This ensures a
particularly uniform flow of fluid through the respective
channel structure. The central axis may lie in the central

plane.
[0045] The whole circumferential wall may be pre-pro-
duced as one single integral part.
[0046] According to one aspect, the circumferential
wall of the tank casing is at least one of

- made of aluminum alloy and
- made by extrusion.

[0047] Manufacturing the circumferential wall by extru-
sion, e.g. by aluminum alloy extrusion, ensures relatively
uniform material properties along the whole circumfer-
ential wall. This is beneficial for high ruggedness and
reliable resistance to high pressure. As the circumferen-
tial wall can be formed as one single integral part, the
risk of leakage at the circumferential wall is particularly
low. Furthermore, it is a cost-efficient production method
to produce the end-to-end channels.
[0048] Aluminum alloys exhibit relatively high heat
conduction. This improves the additionally integral econ-
omizer functionality. Furthermore, aluminum alloys are
lightweight and does not rust.
[0049] In one embodiment, the tank casing includes
an additional heat exchange duct for external fluid ex-
tending through the refrigerant reservoir. The additional
heat exchanger may be configured for heat uptake from
refrigerant inside the refrigerant reservoir by the external
fluid. For example, the refrigerant receiver with the tank
casing can be used in a refrigerant circuit of an intermodal
container. If the intermodal container is placed inside a
ship hull, especially in a lower part thereof, it might be
difficult the dissipate enough heat from the refrigerant
circuit by a common condenser (in the form of an air heat
exchanger) of the refrigerant circuit. The additional heat
exchange duct can be used to guide cold water, e.g. sea
water or water cooled by sea water, through the refrig-
erant reservoir for cooling the refrigerant stored therein.
[0050] According to one aspect, the tank casing, for
example, the circumferential wall, comprise at least one
of

- a (first) sight glass for checking a liquid refrigerant
level in the refrigerant reservoir and

- a (first) sight glass mount for a (first) sight glass.

[0051] The (first) sight glass may allow to check for a
predetermined low level of liquid refrigerant in the refrig-
erant reservoir.
[0052] Especially, the tank casing, for example the cir-
cumferential wall, can comprise at least one of

- two sight glasses for checking the liquid refrigerant
level in the refrigerant reservoir and

- two sight glass mounts.

[0053] A second sight glass may allow to check for a
predetermined high level of liquid refrigerant in the refrig-
erant reservoir. The first sight glass and/or the corre-
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sponding first sight class mount may be provided nearer
to the first end of the refrigerant reservoir than the second
sight glass.
[0054] According to one aspect, the tank casing may
have a refrigerant inlet for receiving refrigerant into the
refrigerant reservoir. The refrigerant inlet may comprise
an inlet port and/or an inlet port mount for releasably
mounting the inlet port to the tank casing, for example to
the upper end portion. The inlet port mount may be inte-
grally formed in the upper end portion. It can include a
threading, e.g. an inner thread.
[0055] The tank casing may have a first refrigerant out-
let. The first refrigerant outlet may comprise a first outlet
port and/or a first outlet mount for releasably mounting
the first outlet port to the tank casing, for example to the
upper end portion. The first outlet mount may be integrally
formed in the upper end section. It can include a thread-
ing, e.g. an inner thread.
[0056] In one embodiment, the tank casing includes
an integral discharge duct for supplying refrigerant from
the refrigerant reservoir to the first refrigerant outlet,
wherein the first fluid channel structure forms part of the
discharge duct, and wherein at least one of

- a discharge expansion valve and
- a mount for the discharge expansion valve

is arranged in the discharge duct between the first fluid
channel structure and the first refrigerant outlet.
[0057] The first refrigerant outlet may be in fluid com-
munication with the refrigerant reservoir via the first fluid
channel structure (at least when the discharge expansion
valve is open).
[0058] The refrigerant flowing out of the first refrigerant
outlet can be guided to an evaporator of a refrigerant
circuit in which the refrigerant receiver with the tank cas-
ing is employed.
[0059] The discharge expansion valve may control ex-
pansion of the refrigerant downstream of the first fluid
channel structure (and upstream of the first refrigerant
outlet). Hence, the refrigerant entering the first fluid chan-
nel structure during operation has a high pressure and
high temperature as the refrigerant within the refrigerant
reservoir. It therefore gives off heat in the first fluid chan-
nel structure. Thereby, it is pre-cooled before by the econ-
omizer functionality before it is expanded by the dis-
charge expansion valve. As a result, the refrigerant can
take up more heat in the evaporator. The efficiency and/or
effectivity of the refrigerant circuit are enhanced.
[0060] The mount for the discharge expansion valve
may be configured for releasably mounting the discharge
expansion valve to the tank casing, for example to the
upper end portion. It may be formed integrally in the upper
end portion. It can include a threading, e.g. an inner
thread.
[0061] The tank casing may have a second refrigerant
outlet. It may comprise a second outlet port and/or a sec-
ond outlet mount for releasably mounting the second out-

let port to the tank casing, for example to the upper end
portion. The second outlet mount may be integrally
formed in the upper end section. It can include a thread-
ing, e.g. an inner thread.
[0062] In one embodiment, the tank casing includes
an integral economizer duct for supplying refrigerant from
the refrigerant reservoir to the second refrigerant outlet,
wherein the second fluid channel structure forms part of
the economizer duct, and wherein at least one of

- an economizer expansion valve and
- a mount for mounting the economizer expansion

valve

is arranged in the economizer duct between the refriger-
ant reservoir and the second fluid channel structure.
[0063] The second refrigerant outlet may be in fluid
communication with the refrigerant reservoir via the sec-
ond fluid channel structure (at least when the economizer
expansion valve is open).
[0064] The economizer expansion valve may control
expansion of the refrigerant upstream of the second fluid
channel structure (and downstream of the refrigerant res-
ervoir). Hence, the refrigerant flowing through the second
fluid channel structure during operation has a lower pres-
sure and a lower temperature than the refrigerant flowing
through the first fluid channel structure. It therefore takes
up heat in the second fluid channel structure. As ex-
plained above, vice versa, heat is given off by the fluid
streaming through the first fluid channel structure to-
wards the discharge expansion valve (and later to the
evaporator), thereby improving the efficiency and/or ef-
fectivity of the refrigeration circuit.
[0065] Furthermore, if the second fluid channel struc-
ture is arranged between the first fluid channel structure
and the refrigerant reservoir, the fluid flowing through the
second fluid channel structure additionally takes up heat
from the fluid in the refrigerant reservoir. This further con-
tributes to pre-cooling the refrigerant to be discharged to
the evaporator via the discharge expansion valve.
[0066] The mount for the economizer expansion valve
may be configured for releasably mounting the econo-
mizer expansion valve to the tank casing, for example to
the lower end portion. It may be formed integrally in the
lower end portion. It can include a threading, e.g. an inner
thread.
[0067] According to one aspect, at least one of

- a refrigerant dryer and
- a mount for the refrigerant dryer

may be arranged in the discharge duct, e.g. between the
refrigerant reservoir and the first fluid channel structure,
and/or in the economizer duct, e.g. between the refrig-
erant reservoir and the economizer expansion valve. This
helps to extract moisture from the refrigerant in order to
prevent corrosion. The dryer may include synthetic zeo-
lite as a desiccant.
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[0068] According to another aspect, the tank casing
can include at least one of

- an isolation valve for opening and closing an outlet
of the refrigerant reservoir and

- a mount for the isolation valve.

[0069] The mount for the isolation valve may be con-
figured for releasably mounting the isolation valve to the
tank casing, for example to the lower end portion. It may
be formed integrally in the lower end portion. It can in-
clude a threading, e.g. an inner thread. The outlet of the
refrigerant reservoir may be located at a downstream end
of the refrigerant reservoir. It may belong to a common
portion of the integral discharge duct and the integral
economizer duct. The isolation valve may be adapted to
prevent, in a closed state, flow of refrigerant from the
refrigerant reservoir through the discharge duct and the
economizer duct.
[0070] In one embodiment, a condenser is formed in-
tegrally with the tank casing, for example monolithically
by brazing.
[0071] The tank casing may comprise a condenser out-
let channel. The condenser outlet channel may be inte-
grally formed in the tank casing, for example completely
within the circumferential wall. In one embodiment, the
condenser outlet channel and the end-to-end channels
may be formed together with the circumferential wall by
extrusion, e.g. by aluminum alloy extrusion (in one step).
[0072] The condenser outlet channel may extend
along the longitudinal direction. It may have a kidney-
shaped cross-section.
[0073] With respect to the refrigerant reservoir, the
condenser outlet channel may be formed further outward
than the first fluid channel structure.
[0074] A connecting duct may extend integrally within
the tank casing for guiding refrigerant from the condenser
outlet channel into the refrigerant reservoir. Especially,
the connecting duct may be formed integrally in the upper
end portion of the tank casing. It may include at least two
branches. This allows for a lower flow resistance.
[0075] The condenser may comprise a plurality of heat
exchange conduits. The heat exchange conduits may
respectively extend from a common inlet distribution por-
tion to the condenser outlet channel. The condenser out-
let channel serves as common outlet portion for the plu-
rality of heat exchange conduits. All joints between the
heat exchange conduits and the tank casing, e.g. the
circumferential wall, and the common inlet distribution
portion may be formed by brazing.
[0076] In one embodiment, the condenser is a micro-
channel heat exchanger. It may an air heat exchanger.
[0077] The common inlet distribution portion may com-
prise a mount for releasably mounting a condenser inlet
port. The condenser inlet port may include a pressure
switch. A rely may be activated depending on a pressure
at the condenser inlet port. Additionally or alternatively,
the condenser inlet port may comprise a pressure sensor.

[0078] According to a further aspect, the tank casing
(or the whole refrigerant receiver) is free of soldered
joints. This reduces the risk of accidents in the course of
installation and maintenance, especially if a flammable
refrigerant is used.
[0079] Additionally or alternatively, the tank casing (or
the whole refrigerant receiver) is free of flare connections.
This reduces the risk of leakage and improves the rug-
gedness.
[0080] In one embodiment, the tank casing (or the
whole refrigerant receiver) is free of brass and/or free of
lead. This is eco-friendly.
[0081] According to one aspect, the first fluid channel
structure and the second fluid channel structure may be
arranged concentrically, e.g. concentrically about the
central axis.
[0082] The problem mentioned above is further solved
by a refrigerant receiver with a tank casing according to
any one of the embodiments described herein, wherein
the refrigerant receiver exhibits an integrated economiz-
er functionality.
[0083] The refrigerant receiver is configured to use the
tank casing, especially the first fluid channel structure
and the second fluid channel structure, as heat exchang-
er for the economizer functionality.
[0084] The refrigerant receiver may be configured for
use with R290 as refrigerant.
[0085] In one embodiment, the mounting of one of, sev-
eral, or all of the following includes a metal sealing:

- The first sight class,
- the second sight class,
- the isolation valve,
- the economizer expansion valve,
- the service valve,
- the dryer,
- the inlet port,
- the discharge expansion valve,
- the first outlet port,
- the second outlet port, and
- the condenser inlet port.

[0086] Additionally, the respective mounting(s) may in-
clude an O-ring protection. The O-ring protection can be
arranged on an outward side (environment side) of the
respective mounting, wherein the metal sealing may be
arranged on an inward side (refrigerant side) of the re-
spective mounting. The metal sealing prevents leakage
of the refrigerant. The O-ring protection prevents that the
metal sealing corrodes due to moisture from the environ-
ment.
[0087] According to another aspect, the refrigerant re-
ceiver may be used in a refrigerant circuit for mobile cool-
ing applications, e.g. for cooling an intermodal container.
[0088] The present disclosure also relates to a refrig-
erant circuit including the refrigerant receiver with the
tank casing according to any one of the embodiments
disclosed herein, a compressor, and an evaporator,
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wherein the first refrigerant outlet is in fluid connection
with an inlet of the evaporator and the second refrigerant
outlet is in fluid connection with an economizer inlet of
the compressor.
[0089] The present disclosure also relates to a method
for manufacturing a receiver tank, especially according
to any one of the embodiments described herein, the
method including at least the following steps:

- forming the circumferential wall including the end-to-
end channels by extrusion (and if applicable, the con-
denser outlet channel), e.g. by aluminum extrusion,

- machining grooves for the fluid passage(s) of the
first fluid channel structure and/or the second fluid
channel structure

• into the first end front face of the circumferential
front face and/or

• into the circumferential contact area of the lower
end portion that is intended to come in contact
with the first end front face of the circumferential
wall, and

- machining grooves for the fluid passages (s) of the
first fluid channel structure and/or the second fluid
channel structure

• into the second end front face of the circumfer-
ential front face and/or

• at the circumferential contact area of the upper
end portion that is intended to come in contact
with the second end front face of the circumfer-
ential wall.

[0090] Preferably, the grooves are only machined into
the first end front face and the second end front face of
the circumferential wall.
[0091] The method may further comprise the step of
fixing the lower end portion to the first end front face of
the circumferential wall, e.g. monolithically by a brazing
step.
[0092] The same brazing step may additionally com-
prise monolithically fixing the upper end portion to the
second end front face of the circumferential wall. The
same brazing step may additionally comprise monolith-
ically fixing the plurality of the heat exchange conduits
for the condenser to the tank casing (e.g. to the condens-
er outlet channel in the circumferential wall) and to the
common inlet distribution portion.
[0093] The brazing step forms an integral, rugged,
monolithic tank casing component of the elements joined
by the brazing step. Even the heat exchange conduits
and the common inlet distribution pipe can be monolith-
ically fixed to the rest of the tank casing in this way.
[0094] The brazing step may be performed in an oven.
It may be performed with a maximum temperature in the
range from 600 °C to 700 °C.
[0095] According to one aspect, the above-mentioned

fluid passages of the first fluid channel structure and the
second fluid channel structure may be caulked (closed)
by the brazing step.
[0096] The embodiments, modifications, and advan-
tages described with respect to any one of the tank cas-
ing, the refrigerant receiver, the refrigerant circuit, and
the method apply accordingly to the other subject mat-
ters, respectively.
[0097] Preferred embodiments of the invention will
now be described with reference to the drawings, where-
in:

Fig. 1 shows a longitudinal cross-section of a refrig-
erant receiver with a tank casing according to
a first embodiment of the present invention in
a central plane;

Fig. 2 shows a transversal cross-section of the re-
frigerant receiver of Fig. 1 according to indi-
cation C2 in Fig. 1;

Fig. 3 shows a transversal cross-section of the re-
frigerant receiver of Fig. 1 according to indi-
cation C3 in Fig. 1;

Fig. 4 shows a transversal cross-section of the re-
frigerant receiver of Fig. 1 according to indi-
cation C4 in Fig. 1;

Fig. 5 is a front view of the refrigerant receiver of Fig.
1;

Fig. 6 is a perspective view of the tank casing of the
refrigerant receiver of Fig. 1;

Fig. 7 is a perspective view of a refrigerant receiver
with a tank casing according to a second em-
bodiment of the present invention;

Fig. 8 shows a longitudinal cross-section of the re-
frigerant receiver of Fig. 7 in a central plane;

Fig. 9 shows a longitudinal cross-section of a refrig-
erant receiver with a third embodiment of a
tank casing according to the present invention
with a monolithically integrated condenser
functionality;

Fig. 10 shows a transversal cross-section of the re-
frigerant receiver of Fig. 9 according to indi-
cation C10 in Fig. 9;

Fig. 11 is a detailed cross-sectional view according to
indication C11 in Fig. 10, showing a refrigerant
inlet integrally formed in an upper end portion
of the tank casing of Fig. 9 that leads from a
condenser outlet channel to a refrigerant res-
ervoir;
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Fig. 12 is a perspective view of the refrigerant receiver
of Fig. 9;

Fig. 13 is a perspective view of the tank casing of the
refrigerant receiver of Fig. 9;

Fig. 14 is a longitudinal cross-sectional view of a mod-
ified lower end portion for the tank casings of
the refrigerant receivers in Figs. 1, 7, and 9
along a middle plane that is perpendicular to
the central plane with an alternative embodi-
ment of a dryer being mounted to the lower
end portion; and

Fig. 15 is a longitudinal cross-sectional view of the
modified lower end portion of Fig. 14 along the
central plane.

[0098] Fig. 1 shows a longitudinal cross-section of a
first embodiment of a refrigerant receiver 1 in a central
plane M (see Fig. 3). The refrigerant receiver 1 comprises
a tank casing 2 according to a first embodiment of the
present invention. The refrigerant receiver 1 can be in-
tegrated in a refrigerant circuit, e.g. for a mobile cooling
application.
[0099] The tank casing 2 includes a circumferential
wall 10, a lower end portion 40, and an upper end portion
60. The circumferential wall 10, the lower end portion 40
and the upper end portion 60 enclose an inner volume,
which constitutes a refrigerant reservoir 3 of the refriger-
ant receiver 1. The refrigerant reservoir 3 extends along
a longitudinal direction L from a first end to a second end.
It is of basically cylindric shape and has a high degree
of rotational symmetry (it is at least substantially rotation-
ally symmetric) about a central axis. The central axis is
parallel to the longitudinal direction L. In particular, the
central axis corresponds to the line in Fig. 1 that indicates
the longitudinal direction L.
[0100] The refrigerant receiver 1 and its tank casing 2
are configured to be installed such that the longitudinal
direction L is at least substantially parallel to a direction
of gravity in operation, wherein a first end shall constitute
a lower end as shown in Fig. 1. Correspondingly, a sec-
ond end of the refrigerant reservoir 3 may be referred to
as its upper end.
[0101] The lower end portion 40 is fixed to a first end
(a lower end) of the circumferential wall 10 in the longi-
tudinal direction L. In more detail, the lower end portion
40 is monolithically fixed to a first end front face of the
circumferential wall 10 at a joint 11 by a brazing step.
Similarly, the upper end portion 60 is fixed to a second
end of the circumferential wall 10 in the longitudinal di-
rection L. In more detail, it is monolithically fixed to a
second end front face of the circumferential wall 10 at a
joint 12 by the same brazing step. The lower end portion
40, the circumferential wall 10, and the upper end portion
60 together constitute an integral, monolithic main body.
[0102] The tank casing 2, in particular its upper end

portion 40, comprises a refrigerant inlet 61, a first refrig-
erant outlet 66, and a second refrigerant outlet 68.
[0103] The refrigerant inlet 61 is configured for receiv-
ing refrigerant into the refrigerant reservoir 3. It may be
connected to a condenser of the refrigerant circuit such
that refrigerant can be supplied from the condenser into
the refrigerant reservoir 3. In this embodiment, the upper
end portion 40 of the tank casing 2 comprises an inlet
mount 61a (see Fig. 6) for releasably mounting an inlet
port 61b (see Fig. 7, 8). The additional inlet port 61b fa-
cilitates the installation and the maintenance of the re-
frigerant receiver 1. Similarly, the first refrigerant outlet
66 includes at least a first outlet mount 66, to which a
second outlet port 66b can be mounted. Further, the sec-
ond refrigerant outlet 68 includes at least a second outlet
mount 68a, to which a second outlet port 68b can be
mounted. The tank casing 2 may comprise the inlet port
61b, the first outlet port 66b, and/or the second outlet
port 68b.
[0104] According to one aspect, for integration in the
refrigerant circuit, firstly, a corresponding pipe may be
brazed to each one of the inlet port 61b, the first outlet
port 66b, and the second outlet port 68b, respectively.
Secondly, the inlet port 61b, the first outlet port 66b, and
the second outlet port 68b with the corresponding pipe
fixed thereto may be releasably mounted to the corre-
sponding one of the inlet mount 61a, the first outlet mount
66a, and the second outlet mount 68a, respectively.
[0105] The circumferential wall 10 comprises two sight
glass mounts 13, 15 for releasably mounting sight glass-
es 14, 16. This facilitates manufacture and maintenance.
Alternatively, the sight glasses 14, 16 can be permanent-
ly fixed to the circumferential wall 10. In this case, there
is no need for the sight glass mounts 13, 15 for releasably
mounting the sight glasses 14, 16. Housings of the sight
glasses 14, 16 may be made of stainless steel.
[0106] A first one of the sight glasses 14 (a first sight
class 14) allows to check for a predetermined low level
of liquid refrigerant inside the refrigerant reservoir 3. A
second one of the sight glasses 16 (a second sight glass
16) allows to check for a predetermined high level of liquid
refrigerant inside the refrigerant reservoir 3.
[0107] The first refrigerant outlet 66 may be fluidly con-
nected to an inlet of an evaporator of the refrigerant cir-
cuit.
[0108] The tank casing 2 includes an integral discharge
duct for supplying refrigerant from the refrigerant reser-
voir 3 to the first refrigerant outlet 66. The discharge duct
extends through the lower end portion 40, through the
circumferential wall 10, and through the upper end por-
tion 60 of the tank casing 2.
[0109] The discharge duct includes an outlet 41 of the
refrigerant reservoir 3, a duct section 48 formed in the
lower end portion 40, a first fluid channel structure 20
formed in the circumferential wall 10, and a duct section
62, 65 formed in the upper end portion 60.
[0110] The tank casing 2 further includes an integral
economizer duct for supplying refrigerant from the refrig-
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erant reservoir 3 to the second refrigerant outlet 68. The
economizer duct extends through the lower end portion
40, through the circumferential wall 10, and through the
upper end portion 60 of the tank casing 2.
[0111] The economizer duct includes the outlet 41 of
the refrigerant reservoir 3, a duct section 44 formed in
the lower end portion 40, a second fluid channel structure
30 formed in the circumferential wall 10, and a duct sec-
tion 67 formed in the upper end portion 60.
[0112] In other words, the outlet 41 of the refrigerant
reservoir 3 constitutes both a beginning of the discharge
duct and the economizer duct.
[0113] The outlet 41 is integrally formed in the lower
end portion 40. The lower end portion 40 includes a
mount 42 for releasably mounting an isolation valve 43.
The isolation valve 43 is configured to close the outlet 41
of the refrigerant reservoir 3 when desired, e.g. for main-
tenance. When the isolation valve 43 is closed, both the
discharge duct and the economizer duct are blocked.
[0114] Downstream of the outlet 41 of the refrigerant
reservoir 3 and the isolation valve 43 mounted in the cor-
responding mount 42, the discharge duct continues with
the duct section 48 formed in the lower end portion 40.
[0115] The first fluid channel structure 20, which forms
part of the discharge duct, comprises

- a common inlet 25 at the first end front face of the
circumferential wall 10 (see Figs. 1 and 4),

- a common outlet 26 at the second end front face of
the circumferential wall 10 (see Figs. 1 and 2),

- a plurality of longitudinal end-to-end channels 22,
respectively extending between the first end front
face and the second end front face,

- fluid passages 23 at the first end front face, and
- fluid passages 24 at the second end front face.

[0116] A downstream end of the duct section 48 of the
discharge duct opens into the inlet 25 of the first fluid
channel structure 20. In this exemplary embodiment, the
inlet 25 is machined into the first end front face of the
circumferential wall 10 (see Figs. 1 and 4). Additionally
or alternatively, it may be machined into a circumferential
contact area of the lower end portion 40 with the first end
front face of the circumferential wall 10 at the joint 11.
[0117] The first fluid channel structure 20 is formed mir-
ror-symmetrically with respect to the central plane M (see
Figs. 2 to 4). One meandering flow path 21a of the first
fluid channel structure 20 is formed in one (semicircular)
half of the circumferential wall 10 along a circumferential
direction and another meandering flow path 21b of the
first fluid channel structure 20 is formed in another (sem-
icircular) half of the circumferential wall 10 along the cir-
cumferential direction. In the shown embodiments, the
two meandering flow paths 21a, 21b of the first fluid chan-
nel structure 20 extend mirror-symmetrically with respect
to the central plane M. The first fluid channel structure
20 branches into its two meandering flow paths 21a, 21b
directly at the inlet 25 (see Fig. 4). They reunite down-

stream at the outlet 26 (see Fig. 2).
[0118] The end-to-end channels 22 of the one mean-
dering flow path 21a are evenly arranged along the cir-
cumferential direction in the one half of the circumferen-
tial wall 10. The end-to-end channels 22 of the other me-
andering flow path 22a are evenly arranged along the
circumferential direction in the other half of the circum-
ferential direction. A circumferential width of the end-to-
end channels 22 corresponds to at least 2 times a radial
width of the end-to end channels 22.
[0119] Adjacent end-to-end channels 22 of the first flu-
id channel structure 20 (i.e. end-to-end channels 22 of
only the first fluid channel structure 20 that are located
next to each other along the circumferential direction) are
fluidly connected alternately at the first end front face and
at the second front face. This creates the meander
shapes of the meandering flow paths 21a, 21b. The fluid
connections 23, 24 are formed by grooves extending
along the circumferential direction between the adjacent
end-to-end channels 22 to be directly fluidly connected.
[0120] For example, the two adjacent end-to-end
channels 22 next to the inlet 25, which belong to different
meandering flow paths 21a, 21b, are in fluid communi-
cation via the fluid passage defined by one of the grooves
23 that is formed in the first end front face of the circum-
ferential wall 10. The inlet 25 is also in fluid communica-
tion with exactly this fluid passage (with exactly this one
of the grooves 23), see left side of Fig. 4. Hence, the
refrigerant can flow from the inlet 25 into said two adja-
cent end-to-end channels 22 and pass through the cir-
cumferential wall 10 along the longitudinal direction L for
a first time. Then, a further fluid passage to the respective
next adjacent end-to-end channel 22 of the same respec-
tive meandering flow path 21a, 21b is formed by a cor-
responding groove 24 on the second end front face of
the circumferential wall 10, respectively. The refrigerant
flows back (downward in Fig. 1) through the circumfer-
ential wall 10 along the longitudinal direction L for a sec-
ond time. Another fluid passage to the respective next
adjacent end-to-end-channel 22 of the same respective
meandering flow path 21a, 21b is formed by a next cor-
responding groove 23 on the first end front face of the
circumferential wall 10. The refrigerant passes through
the circumferential wall 10 along the longitudinal direction
L and hence along the refrigerant reservoir 3 for a third
time, and so one.
[0121] In the exemplary embodiment of the tank casing
2 shown in Figs. 1 to 6, each of the meandering flow
paths 21a, 21b of the first fluid channel structure 20 caus-
es the refrigerant to pass the circumferential wall 10 along
the longitudinal direction L five times. Along a flow direc-
tion, a last fluid passage between adjacent end-to-end
channels 22 is formed by a groove 24 extending in the
second end front face of the circumferential wall 10 be-
tween the two end-to-end channels 22 next to the outlet
26 (see right side of Fig. 2). It allows the reunion of the
two meandering flow paths 21a, 21b of the first fluid chan-
nel structure 20 at the latter’s outlet 26.
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[0122] The outlet 26 of the first fluid channel structure
20 directly opens into the duct section 62, 65 of the dis-
charge duct, wherein the duct section 62, 65 is formed
in the upper end portion 60 of the tank casing 2.
[0123] A mount 63 for removably mounting an expan-
sion valve 64 to the upper end portion 60 of the tank
casing 2 is arranged in the discharge duct 62, 65. Due
to its functionality, the expansion valve 64 may be also
referred to as discharge expansion valve 64. The mount
63 is arranged between the first fluid channel structure
20 and the first refrigerant outlet 66. Fig. 1 shows the
refrigerant receiver 1 with the discharge expansion valve
64 being mounted. Fig. 6 shows the tank casing 2 without
the discharge expansion valve 64.
[0124] The mount 63 for the discharge expansion valve
64 is arranged downstream of the first fluid channel struc-
ture 20. In operation, the refrigerant from the refrigerant
reservoir 3 entering the first fluid channel structure 20
has at least substantially the same high pressure and at
least substantially the same high temperature as the re-
frigerant within the refrigerant reservoir 3. While passing
through the meandering fluid flow paths 21a, 21b of the
first fluid channel structure 20, this refrigerant gives off
heat and gradually cools downs. A major part of the heat
is taken up by the refrigerant flowing through the second
fluid channel structure 30. Some heat may dissipate
through an outer circumferential surface of the circum-
ferential wall 10 to the environment.
[0125] As the temperature of the refrigerant flowing
through the discharge duct is already gradually de-
creased by passing through the first fluid channel struc-
ture 20, the tank casing 2 and the refrigerant receiver 1
employing it exhibit an integrated economizer function-
ality. The refrigerant arriving at the discharge expansion
valve 64 is already pre-cooled by the integrated econo-
mizer functionality.
[0126] If said refrigerant is expanded by the discharge
expansion valve 64 and then flows via the first refrigerant
outlet 66 to the evaporator of the refrigerant circuit, it can
take up more heat in the evaporator.
[0127] Turning now to the economizer duct, down-
stream of the outlet 41 of the refrigerant reservoir 3 and
the isolation valve 43 mounted in the corresponding
mount 42, the economizer duct continues with a duct
section 44, 47 formed in the lower end portion 40.
[0128] A mount 45 for removably mounting an expan-
sion valve 46 to the lower end portion 40 of the tank casing
2 is arranged in the duct section 44, 47. Due to its func-
tionality, the expansion valve 46 may be also referred to
as economizer expansion valve 46. In the flow direction,
the mount 45 is arranged between the refrigerant reser-
voir 3 and the second fluid channel structure 30. Fig. 1
shows the refrigerant receiver 1 with the economizer ex-
pansion valve 46 being mounted. Fig. 6shows the tank
casing 2 without the economizer expansion valve 46.
[0129] The second fluid channel structure 30, which
forms part of the economizer duct, comprises

- a common inlet 35 at the first end front face of the
circumferential wall 10 (see Figs. 1 and 4),

- a common outlet 36 at the second end front face of
the circumferential wall 10 (see Figs. 1 and 2),

- a plurality of longitudinal end-to-end channels 32,
respectively extending between the first end front
face and the second end front,

- fluid passages 33 at the first end front face, and
- fluid passages 34.

[0130] A downstream end of the duct section 44, 47 of
the economizer duct opens into the inlet 35 of the second
fluid channel structure 30. The inlet 35 is machined into
the first end front face of the circumferential wall 10 (see
Figs. 1 and 4). Additionally or alternatively, it may be ma-
chined into a circumferential contact area of the upper
end portion 60 with the second end front face of the cir-
cumferential wall 10 at the joint 12.
[0131] The second fluid channel structure 30 is formed
similar to the first fluid channel structure 20.
[0132] It is formed mirror-symmetrically with respect to
the central plane M (see Figs. 2 to 4). One meandering
flow path 31a of the second fluid channel structure 30 is
formed in the one (semicircular) half of the circumferential
wall 10 along the circumferential direction and another
meandering flow path 31b of the second fluid channel
structure 30 is formed in the other (semicircular) half of
the circumferential wall 10 along the circumferential di-
rection. In the shown embodiments, the two meandering
flow paths 31a, 31b of the second fluid channel structure
30 extend mirror-symmetrically with respect to the central
plane M.
[0133] Different from the first fluid channel structure
20, the second fluid channel structure 30 branches into
its two meandering flow paths 31a, 31b not directly at its
inlet 35 (see Fig. 4) but after its common end-to-end-
channel 32 that follows directly downstream of its inlet
35 (see Fig. 2). Its two meandering flow paths 31a, 31b
reunite at the outlet 36 (see Fig. 2 as well).
[0134] The end-to-end channels 32 of the one mean-
dering flow path 31a are evenly arranged along the cir-
cumferential direction in the one half of the circumferen-
tial wall 10. The end-to-end channels 32 of the other me-
andering flow path 32a are evenly arranged along the
circumferential direction in the other half of the circum-
ferential direction. A circumferential width of the end-to-
end channels 32 corresponds to at least 2 times a radial
width of the end-to end channels 32. The circumferential
width of the end-to end channels 32 of the second fluid
channel structure 30 might be different from (e.g. smaller
than) the circumferential width of the end-to-end chan-
nels 22 of the first fluid channel structure 20.
[0135] Adjacent end-to-end channels 32 of the second
fluid channel structure 30 (i.e. end-to-end channels 32
of only the second fluid channel structure 30 that are
located next to each other along the circumferential di-
rection) of the respective same meandering flow path
31a, 31b are fluidly connected alternately at the first end
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front face and the second front face. This creates the
meander shapes of the meandering flow paths 31a, 31b.
The fluid connections 33, 34 are formed by grooves ex-
tending along the circumferential direction between the
adjacent end-to-end channels 32 to be directly fluidly
connected.
[0136] The common end-to-end channel 32 is fluidly
connected to both of its adjacent end-to-end channels
32 at the first end front face because it is used for both
meandering flow paths 31a, 31b.
[0137] For example, the two end-to-end channels 32
adjacent to the common end-to-end channel 32 that be-
long to different meandering flow paths 31, 31b are in
fluid communication with the common end-to-end chan-
nel 32 by fluid passages defined by two grooves 34, which
are formed in the second end front face of the circumfer-
ential wall 10 (see right side of Fig. 2). Then, a further
fluid passage to the respective next adjacent end-to-end
channel 32 of the same respective meandering flow path
31a, 31b is formed by a corresponding groove 33 on the
first end front face of the circumferential wall 10 (see Fig.
4).
[0138] In the exemplary embodiment of the tank casing
2 shown in Figs. 1 to 6, each of the meandering flow
paths 31a, 31b of the second fluid channel structure 30
causes the refrigerant to pass through the circumferential
wall 10 along the longitudinal direction L seven times
(respectively including one time for passing through the
common end-to-end channel 32). Along the flow direc-
tion, a last fluid passage between adjacent end-to-end
channels 32 is formed by the groove 34 extending in the
second end front face of the circumferential wall 10 be-
tween the two end-to-end channels 32 next to the outlet
36 (see left side of Fig. 2). It allows the reunion of the two
meandering flow paths 31a, 31b of the second fluid chan-
nel structure 30 at the latter’s outlet 36.
[0139] The outlet 36 of the second fluid channel struc-
ture 30 directly opens into the duct section 67 of the econ-
omizer duct, wherein the duct section 67 is formed in the
upper end portion 60 of the tank casing 2.
[0140] The mount 45 for the economizer expansion
valve 46 is arranged upstream of the second fluid channel
structure 30. In operation, the refrigerant from the refrig-
erant reservoir 3 entering the second channel structure
30 has already passed the economizer expansion valve
46 and is expanded by the latter. The fluid entering the
second fluid channel structure 30 hence has a lower pres-
sure and a lower temperature than the refrigerant enter-
ing the first fluid channel structure 20. While passing
through the meandering fluid flow paths 31a, 31b of the
second fluid channel structure 30, it takes up heat.
[0141] The first fluid channel structure 20 is formed in
an outward portion of the tank casing 2 facing away from
the refrigerant reservoir 3. Especially, its end-to-end
channels 22 are formed in a radially outer section of the
circumferential wall 10. The second fluid channel struc-
ture 30 is formed in an inward portion of the tank casing
2 facing the refrigerant reservoir 3. Especially, its end-

to-end channels 32 are formed in a radially inner section
of the circumferential wall 10.
[0142] This allows that the expanded refrigerant flow-
ing through the second fluid channel structure 30 takes
up heat from both the hot, non-expanded refrigerant flow-
ing through the first fluid channel structure 20 and the
refrigerant stored in the refrigerant reservoir 3. This re-
sults in an additional pre-cooling of the refrigerant stored
in the refrigerant reservoir 3. This further enhances the
efficiency and/or effectivity of the refrigerant circuit.
[0143] As noted above, arranging the first fluid channel
structure 20 of the discharge duct guiding the hot, non-
expanded refrigerant in the outward portion has also the
advantage that more heat can be dissipated to the envi-
ronment. Furthermore, a warm outer surface of the cir-
cumferential wall 10 reduces the risk that moisture can
condense at the outer surface and cause corrosion at
the refrigerant receiver 1 or other parts of the refrigerant
circuit attached to the refrigerant receiver 1.
[0144] The economizer duct ends at the second refrig-
erant outlet 68. The latter can be connected to an econ-
omizer inlet of a compressor of the refrigerant circuit.
Supplying the refrigerant from the economizer duct,
which is expanded by the economizer expansion valve
46, to the economizer inlet of the compressor allows to
optimize the operation conditions of the compressor. This
helps to obtain a higher efficiency. It may also help to
prevent the compressor from being damage by unfavo-
rable operation conditions.
[0145] In a middle section of the circumferential wall
10 along the longitudinal direction L, all the end-to-end
channels 22, 32 extend uniformly, respectively, and there
is no fluid connection between any of the end-to-end
channels 22, 32 (see Fig 3).
[0146] In the embodiment shown in Fig. 1, the duct
section 48 of the discharge duct includes a mount 50 for
releasably mounting a dryer 51. The mount 50 for the
dryer 51 branches off from the duct section 48. Here, the
dryer 51 includes only a single fluid port 51a, which is
formed in a mounting portion 51b of the dryer 51. The
dryer 51 further comprises a desiccant housing 51c. In
an interior 51d of the desiccant housing 51c, a desiccant
for extracting moisture from the refrigerant is accommo-
dated. The dryer 51 hence helps to prevent corrosion. A
snap ring 51e, a spring 51f, and a mesh 51g are inserted
into the fluid port 51a. The snap ring 51e supports the
spring 51f whereas the spring 51f urges a mesh 51 into
contact with an inward flange at a desiccant-side end of
the mounting portion 51b. The mesh 51g prevents the
desiccant from leaving the interior 51d of the desiccant
housing 51d. However, the desiccant can be replaced
by demounting the dryer 51 from the tank housing 2 and
removing the snap ring 51e, the spring 51f as well as the
mesh 51g. Thereafter, new desiccant can be filled into
the interior 51d and secured therein by re-installing the
mesh 51g, the spring 51g and the snap ring 51e. Finally,
the dryer 51 can be re-mounted to the corresponding
mount 50 formed in the upper end portion 40 of the tank
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casing 2. The desiccant may include synthetic zeolite,
for example.
[0147] Furthermore, the tank casing 2 comprises a
mount 49a for a service valve 49. In more detail, the
mount 49a is integrally formed in the lower end portion
40. It is arranged in the duct section 48 of the discharge
duct as well.
[0148] Mounting arrangements for one of, several of,
or all of the following parts may be provided in accordance
with embodiments disclosed in unpublished European
patent application with filing number 22203958.8:

- The first sight class 14,
- the second sight class 16,
- the isolation valve 43,
- the economizer expansion valve 46,
- the service valve 49,
- the dryer 51,
- the inlet port 61b,
- the discharge expansion valve 64,
- the first outlet port 66b,
- the second outlet port 68b, and
- a condenser inlet portion 281 (described below).

[0149] The respective part(s) 14, 16, 43, 46, 49, 51,
61, 64, 66, 68, 281 and/or the corresponding mount(s)
13, 15, 42, 45, 49a, 50, 61a, 63, 66a, 68a may be con-
figured accordingly.
[0150] The refrigerant reservoir 3 may have a volume
in the range from 0,5 I to 5 I.
[0151] For example, an outer diameter of the circum-
ferential wall 10 may be on the range from 6 cm to 25 cm.
[0152] A length of the circumferential wall 10 along the
longitudinal direction L may be in the range from 5 cm to
60 cm.
[0153] A basic wall thickness WT (see Fig. 3) of the
circumferential wall 10 may be in the range from 6 mm
to 25 mm.
[0154] The end-to-end-channels 22, 32 are formed in-
tegrally with the circumferential wall 10 by aluminum alloy
extrusion. In this embodiment, the fluid passages be-
tween the end-to-end channels 22, 32 are constituted by
grooves 23, 24, 33, 34 machined into the first end front
face and second end front face of the circumferential wall
10 before the lower end portion 40 and the upper end
portion 60 are fixed to the circumferential wall 10. The
fluid passages (the grooves 23, 24, 33, 34) between the
end-to-end channels 22, 32 are enclosed by fixing the
lower end portion 40 and the upper end portion 60 to the
circumferential wall 10.
[0155] In other embodiments (not shown), grooves
corresponding to the grooves 23 and/or the grooves 33
can be formed additionally or alternatively in the circum-
ferential contact area of the lower end portion 40 at the
joint 11 before the lower end portion 40 is fixed to the
first end front face of the circumferential wall 10. Addi-
tionally or alternatively, other types of fluid passages for
connecting adjacent end-to-end channels 22, 32 at the

second end may be provided. For example, such a fluid
passage may be formed by two oblique bores in the lower
end portion 40 that join together, similar as a refrigerant
inlet 261 shown in Fig. 11.
[0156] Similarly, grooves corresponding to the grooves
24 and/or the grooves 34 can be formed additionally or
alternatively in a circumferential contact area of the upper
end portion 60 at the joint 12 before the upper end portion
60 is fixed to the second end front face of the circumfer-
ential wall 10. Additionally or alternatively, other types of
fluid passages for connecting adjacent end-to-end chan-
nels 22, 32 at the second end may be provided. For ex-
ample, such a fluid passage may be formed by two ob-
lique bores in the upper end portion 60 that join together,
similar as the refrigerant inlet 261 shown in Fig. 11.
[0157] Figs. 7 and 8 show a refrigerant receiver 100
with a tank casing 102 according to a second embodi-
ment of the present invention. Identical elements are re-
ferred to by identical reference signs and are not ex-
plained again. Only the differences to the embodiment
shown in Fig. 1 are explained in the following.
[0158] The tank casing 102 includes an additional an
additional heat exchange duct 170 for external fluid that
extends through the refrigerant reservoir 3. Connection
ports 171, 172 of the additional heat exchange duct 170
are formed in an upper end section 160 of the tank casing
102. Apart from that, the upper end section 160 is iden-
tical to the upper end section 60 of the tank casing 2
described above. The additional heat exchange duct 170
comprises a helical portion arranged in the refrigerant
reservoir 3. The helical portion may extend at least within
a lower third of the refrigerant reservoir 3 along the lon-
gitudinal direction L. A tube of the additional heat ex-
change duct 170 may be made of stainless steel. The
tube may be covered with aluminum (alloy).
[0159] External cooling fluid, e.g. water, can flow
through the additional heat exchange duct 170 for cooling
the refrigerant stored in the refrigerant receiver 3.
[0160] In a modification (not shown), the upper end
portion 160 is not permanently fixed to the circumferential
wall 10. Instead, it is releasably fixed to the latter, e.g. by
means of screws. This facilitates maintenance and re-
placement of the additional heat exchange duct 170.
[0161] Figs. 9 to 13 show a refrigerant receiver 200
with a tank casing 202 according to a third embodiment
of the present invention. Identical elements are referred
to by identical reference signs and are not explained
again. Only the differences to the embodiment shown in
Fig. 1 are explained in the following.
[0162] In this embodiment, a condenser 280 is formed
integrally with the tank casing 202.
[0163] The condenser 280 is a micro-channel heat ex-
changer. It comprises a common inlet distribution portion
283, a common condenser outlet channel 287, and a
plurality of heat exchange conduits 285 extending in par-
allel from the common inlet distribution portion 283 to the
condenser outlet channel 287.
[0164] The condenser outlet channel 287 is integrally
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formed within the circumferential wall 210 of the tank cas-
ing 2, for example together with the end-to-end channels
22, 32 during the aluminum alloy extrusion of the circum-
ferential wall 210.
[0165] A refrigerant inlet 261 for supplying refrigerant
from the condenser outlet channel 287 to the refrigerant
reservoir 3 is completely formed within the tank casing
202. In more detail, it is completely integrally formed with-
in the upper end portion 260 of the tank casing 202 (see
Figs. 10 and 11). It has two parallel branches, each com-
prising two bores joining together.
[0166] Joints 284 between the common inlet distribu-
tion portion 283 and the heat exchange conduits 285 and
joints 286 between the heat exchange conduits 285 and
the circumferential wall 210 (at the condenser outlet
channel 287) may be formed by brazing, especially in
the same brazing step in which the upper end portion
260 and the lower end portion 40 are fixed to the circum-
ferential wall 210. This results in a monolithic casing
structure shown in Fig. 13 including the lower end portion
40, the upper end portion 60, the circumferential wall 210,
the heat exchange conduits 285, and the common inlet
distribution pipe 283. In other words, the tank casing 202
integrally includes the condenser functionality.
[0167] The heat exchange conduits 285 may have, for
example, a length in the range from 80 cm to 200 cm.
They may extend from the circumferential wall 210 in a
direction perpendicular to the longitudinal direction L. Ad-
ditionally or alternatively, the heat exchange conduits 285
may extend along the central plane M.
[0168] A mount for releasably mounting a condenser
inlet portion 281 may be formed at the common inlet dis-
tribution pipe 283, e.g. at an upper end of the latter (see
Fig. 9). The condenser inlet portion 281 may comprise a
pressure sensor 282b and/or a pressure switch 282c. In
the embodiment shown in Fig. 12, the condenser inlet
portion 281 includes a connection structure 282a with a
port for the pressure sensor 282b and a port for the pres-
sure switch 282c, wherein the connection structure 282a
is releasably mounted to the mount for releasably mount-
ing the condenser inlet portion 281. The condenser inlet
portion 281 may be configured to be fluidly connected
with a compressor outlet.
[0169] Figs. 14 and 15 show a modified lower end por-
tion 340 that can be used with any one of the tank casings
2, 102, and 202. For tank casing 202, the right end of the
lower end portion 340 in Fig. 15 might have to protrude
a bit farther in order to safely close the condenser outlet
channel 287.
[0170] Fig. 14 show a longitudinal cross-sectional view
of the lower end portion 340 in a middle plane that is
perpendicular to the central plane M in Fig. 5.
[0171] The modified lower end portion 340 comprises
a different mount 350 (see Fig. 15) for releasably mount-
ing a dryer 351 according to an alternative embodiment.
[0172] The dryer 351 comprises a dryer housing 352
and a dryer cartridge mounted inside the dryer housing
352. When the dryer cartridge is accommodated in the

dryer housing 352, a circumferential gap 353 is formed
between an outer circumference of a dryer element 354
and an inner circumferential surface of the dryer housing
352.
[0173] The dryer element 354 has a basically hollow-
cylindrical shape and extends around an inner space
356. This embodiment of the dryer 351 is configured such
that the refrigerant enters the circumferential gap 353
and then flows radially inwards through the dryer element
354 into the inner space 356. The dryer cartridge com-
prises a bottom cover 355a arranged at a bottom end of
the dryer element 354. It prevents that refrigerant can
directly flow from the circumferential gap 353 into the
inner space 356 at the bottom end of the dryer element
354 without passing through the dryer element 354. The
dryer cartridge further comprises a top cover 355b ar-
ranged at a top end of the dryer element 354. It guides
the refrigerant form a circumferential groove 341 of the
mount 350 into the circumferential gap 353. Furthermore,
a central portion of the top cover 355b includes opening
allowing the refrigerant to flow from the inner space 356
into the central fluid duct 358 in the lower end portion 340.
[0174] The dryer housing 352 is releasably mounted
to the mount 350 by means of a plurality of threaded bolts
357. The mount 350 includes corresponding threaded
holes. Furthermore, the mount 350 includes the circum-
ferential groove 341 for fluid communication with the cir-
cumferential gap 353 in the dryer 351 when the latter is
mounted. A fluid duct connects the outlet 41 of the refrig-
erant reservoir 3 with the circumferential groove 341. In
this embodiment, the mount 42 for the isolation valve 43
is arranged within said fluid duct. The mount 350 also
includes a central fluid duct 358 for fluidly connecting the
inner space 356 of the dryer 351 with the duct sections
44 and 48, which are formed within the lower end portion
340. In this embodiment, not only the outlet 41 of the
refrigerant reservoir 3 and the mount 42 for the isolation
valve 43 (with the isolation valve 43, if mounted) form
part of both the discharge duct and the economizer duct.
The mount 350 for the dryer 351 with the circumferential
groove 341, the dryer 351 (if mounted), and the central
fluid duct 358 form also part of both the discharge duct
and the economizer duct. This allows that the dryer 351
also extracts moisture from the refrigerant that flows
through the economizer duct including, inter alia, the
economizer expansion valve 46and the second fluid
channel structure 30.

List of reference signs:

[0175]

1, 100, 200 refrigerant receiver
2, 102, 202 tank casing
3 refrigerant reservoir
10 circumferential wall
11, 12 joint
13, 15 mount (for sight glass)
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14, 16 sight glass
20 first fluid channel structure
21a, 21b meandering flow path (of the first fluid

channel structure 20)
22 end-to-end channel (of the first fluid

channel structure 20)
23, 24 circumferential groove (of the first fluid

channel structure 20)
25 inlet (of the first fluid channel structure

20)
26 outlet (of the first fluid channel structure

20)
30 second fluid channel structure
31a, 31b meandering flow path (of the second flu-

id channel structure 30)
32 end-to-end channel (of the second fluid

channel structure 30)
33, 34 circumferential groove (of the second

fluid channel structure 30)
35 inlet (of the second fluid channel struc-

ture 30)
36 outlet (of the second fluid channel struc-

ture 30)
40, 340 lower end portion
41 outlet (of the refrigerant reservoir 3)
42 mount (for the isolation valve 43)
43 isolation valve
44, 47, 48 duct section
45 mount (for the economizer expansion

valve 46)
46 economizer expansion valve
49 service valve
49a mount (for the service valve 49a)
50 mount (for the dryer 51)
51 dryer
51a fluid port
51b mounting portion
51c desiccant housing
51d interior
51e snap ring
51f spring
51g mesh
60, 160, 260 upper end portion
61, 261 refrigerant inlet
61a inlet mount
61b inlet port
62, 65, 67 duct section
63 mount (for discharge expansion valve)
64 discharge expansion valve
66 first refrigerant outlet
66a first outlet mount
66b first outlet port
68 second refrigerant outlet
68a second outlet mount
68b second outlet port
170 additional heat exchange duct
171, 172 connection port
280 condenser

281 condenser inlet portion
282a connection structure
282b pressure sensor
282c pressure switch
283 common inlet distribution channel
284, 286 joint
285 heat exchange conduit
287 condenser outlet channel
351 dryer
352 dryer housing
353 circumferential gap
354 dryer element
355a bottom cover
355b top cover
356 inner space
357 threaded bolt
358 central fluid duct
M central plane
L longitudinal direction
WT wall thickness

Claims

1. Tank casing (2, 102, 202) for enclosing a refrigerant
reservoir (3) of a refrigerant receiver (1, 100, 200),
characterized in that a first fluid channel structure
(20) and a separate second fluid channel structure
(30) for an integrated heat exchanger functionality
are integrally formed in the tank casing (2, 102, 202).

2. Tank casing (2, 102, 202) according to claim 1,
wherein the first fluid channel structure (20) includes
at least one meandering flow path (21a, 21b) for fluid
and the second fluid channel structure (30) includes
at least one meandering flow path (31a, 31b) for fluid.

3. Tank casing (2, 102, 202) according to claim 2,
wherein the first fluid channel structure (20) branch-
es into its at least one meandering flow path (21a,
21b) and a further meandering flow path (21b, 21a)
of the first fluid channel structure (20) and/or
wherein the second fluid channel structure (30)
branches into its at least one meandering flow path
(31a, 31b) and a further meandering flow path (31b,
31a) of the second fluid channel structure (30).

4. Tank casing (2, 102, 202) according to any one of
the preceding claims, wherein the second fluid chan-
nel structure (30) is arranged between the first fluid
channel structure (20) and the refrigerant reservoir
(3).

5. Tank casing (2, 102, 202) according to any one of
the preceding claims, wherein refrigerant reservoir
(3) extends from a first end to a second end along a
longitudinal direction (L), wherein the first fluid chan-
nel structure (20) includes:
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two end-to-end channels (22) arranged adja-
cently in a circumferential direction, each ex-
tending between the first end and the second
end, and
a fluid passage (23, 24), which is arranged at
one of the first end and the second end and ex-
tends, preferably along the circumferential di-
rection, between the adjacent two end-to end
fluid channels (22) of the first fluid channel struc-
ture (20).

6. Tank casing (2, 102, 202) according to claim 5,
wherein the first fluid channel structure (20) includes:

at least one further end-to-end channel (22),
which is arranged adjacently, in the circumfer-
ential direction, to one of the two end-to-end
channels (22) of the first fluid channel structure
(20) and extends between the first end and the
second end, and
a fluid passage (24, 23), which is arranged at
the other one of the first end and the second end
and extends, preferably along the circumferen-
tial direction, between the at least one further
end-to-end channel (22) and the adjacent one
of the two end-to-end channels (22) of the first
fluid channel structure (20).

7. Tank casing (2, 102, 202) according to any one of
the preceding claims, wherein the refrigerant reser-
voir (3) extends from the first end to the second end
along the longitudinal direction (L), wherein the sec-
ond fluid channel structure (30) includes:

two end-to-end channels (32) arranged adja-
cently in the circumferential direction, each ex-
tending between the first end and the second
end, and
a fluid passage (33, 34), which is arranged at
one of the first end and the second end and ex-
tends, preferably along the circumferential di-
rection, between the adjacent two end-to end
fluid channels (32) of the second fluid channel
structure (30).

8. Tank casing (2, 102, 202) according to claim 7,
wherein the second fluid channel structure (30) in-
cludes:

at least one further end-to-end channel (32),
which is arranged adjacently, in the circumfer-
ential direction, to one of the two end-to-end
channels (32) of the second fluid channel struc-
ture (30) and extends between the first end and
the second end, and
a fluid passage (34, 33), which is arranged at
the other one of the first end and the second end
and extends, preferably along the circumferen-

tial direction, between the at least one further
end-to-end channel (32) and the adjacent one
of the two end-to-end channels (32) of the sec-
ond fluid channel structure (30).

9. Tank casing (2, 102, 202) according to any one of
the claims 5 to 8, wherein all end-to-end channels
(22, 32) are integrally formed within a circumferential
wall (10, 210) of the tank casing (2, 102, 202).

10. Tank casing (22, 102, 202) according to any one of
the preceding claims, wherein the circumferential
wall (10, 210) of the tank casing (2, 102, 202) is at
least one of

- made of aluminum alloy and
- made by extrusion.

11. Tank casing (2, 102, 202) according to any one of
the preceding claims, wherein the tank casing (2,
102, 202) includes an integral discharge duct (20,
41, 48, 62, 65, 341, 358) for supplying refrigerant
from the refrigerant reservoir (3) to a first refrigerant
outlet (66), wherein the first fluid channel structure
(20) forms part of the discharge duct (20, 41, 48, 62,
65, 341, 358), and wherein at least one of

- a discharge expansion valve (64) and
- a mount (63) for the discharge expansion valve
(64)

is arranged in the discharge duct (20, 41, 48, 62, 65,
341, 358) between the first fluid channel structure
(20) and the first refrigerant outlet (66).

12. Tank casing (2, 102, 202) according to any one of
the preceding claims, wherein the tank casing (2,
102, 202) includes an integral economizer duct (30,
41, 44, 47, 67, 341, 358) for supplying refrigerant
from the refrigerant reservoir (3) to a second refrig-
erant outlet (68), wherein the second fluid channel
structure (30) forms part of the economizer duct (30,
41, 44, 47, 67, 341, 358), and wherein at least one of

- an economizer expansion valve (46) and
- a mount (45) for mounting the economizer ex-
pansion valve (46)

is arranged in the economizer duct (30, 41, 44, 47,
67, 341, 358) between the refrigerant reservoir (3)
and the second fluid channel structure (30).

13. Tank casing (2, 102, 202) according to claim 11 or
12, wherein at least one of

- a refrigerant dryer (51, 351) and
- a mount (50, 350) for the refrigerant dryer (51,
351)
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is arranged in the discharge duct (20, 41, 48, 62, 65,
341, 358) between the refrigerant reservoir (3) and
the first fluid channel structure (20) and/or in the
economizer duct (30, 41, 44, 47, 67, 341, 358) be-
tween the refrigerant reservoir (3) and the econo-
mizer expansion valve (46).

14. Tank casing (2, 102, 202) according to any one of
the preceding claims, wherein the tank casing (2,
102, 202) includes at least one of

- an isolation valve (43) for opening and closing
an outlet (41) of the refrigerant reservoir (3) and
- a mount (42) for the isolation valve (43).

15. Tank casing (210) according to any one of the pre-
ceding claims, wherein a condenser (280) is formed
monolithically with the tank casing (210) by brazing.

Amended claims in accordance with Rule 137(2)
EPC.

1. Tank casing (2, 102, 202) for enclosing a refrigerant
reservoir (3) of a refrigerant receiver (1, 100, 200),
wherein an inner volume of the tank casing (2, 102,
202) is configured to constitute the refrigerant res-
ervoir (3) of the refrigerant receiver (1, 100, 200) and
the tank casing (2, 102, 202) has a first refrigerant
outlet (66),
wherein a first fluid channel structure (20) and a sep-
arate second fluid channel structure (30) for an inte-
grated heat exchanger functionality are integrally
formed in a wall of the tank casing (2, 102, 202) en-
closing the refrigerant reservoir (3), characterized
in that the tank casing (2, 102, 202) includes an in-
tegral economizer duct (30, 41, 44, 47, 67, 341, 358)
for supplying refrigerant from the refrigerant reser-
voir (3) to a second refrigerant outlet (68), wherein
the second fluid channel structure (30) forms part of
the integral economizer duct (30, 41, 44, 47, 67, 341,
358), and wherein at least one of

- an economizer expansion valve (46) and
- a mount (45) for mounting the economizer ex-
pansion valve (46) is arranged in the integral
economizer duct (30, 41, 44, 47, 67, 341, 358)
between the refrigerant reservoir (3) and the
second fluid channel structure (30).

2. Tank casing (2, 102, 202) according to claim 1,
wherein the first fluid channel structure (20) includes
at least one meandering flow path (21a, 21b) for fluid
and the second fluid channel structure (30) includes
at least one meandering flow path (31a, 31b) for fluid.

3. Tank casing (2, 102, 202) according to claim 2,
wherein the first fluid channel structure (20) branch-

es into its at least one meandering flow path (21a,
21b) and a further meandering flow path (21b, 21a)
of the first fluid channel structure (20) and/or
wherein the second fluid channel structure (30)
branches into its at least one meandering flow path
(31a, 31b) and a further meandering flow path (31b,
31a) of the second fluid channel structure (30).

4. Tank casing (2, 102, 202) according to any one of
the preceding claims, wherein the second fluid chan-
nel structure (30) is arranged between the first fluid
channel structure (20) and the refrigerant reservoir
(3).

5. Tank casing (2, 102, 202) according to any one of
the preceding claims, wherein refrigerant reservoir
(3) extends from a first end to a second end along a
longitudinal direction (L), wherein the first fluid chan-
nel structure (20) includes:

two end-to-end channels (22) arranged adja-
cently in a circumferential direction, each ex-
tending between the first end and the second
end, and
a fluid passage (23, 24), which is arranged at
one of the first end and the second end and ex-
tends, preferably along the circumferential di-
rection, between the adjacent two end-to end
fluid channels (22) of the first fluid channel struc-
ture (20).

6. Tank casing (2, 102, 202) according to claim 5,
wherein the first fluid channel structure (20) includes:

at least one further end-to-end channel (22),
which is arranged adjacently, in the circumfer-
ential direction, to one of the two end-to-end
channels (22) of the first fluid channel structure
(20) and extends between the first end and the
second end, and
a fluid passage (24, 23), which is arranged at
the other one of the first end and the second end
and extends, preferably along the circumferen-
tial direction,
between the at least one further end-to-end
channel (22) and the adjacent one of the two
end-to-end channels (22) of the first fluid chan-
nel structure (20).

7. Tank casing (2, 102, 202) according to any one of
the preceding claims, wherein the refrigerant reser-
voir (3) extends from the first end to the second end
along the longitudinal direction (L), wherein the sec-
ond fluid channel structure (30) includes:

two end-to-end channels (32) arranged adja-
cently in the circumferential direction, each ex-
tending between the first end and the second
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end, and
a fluid passage (33, 34), which is arranged at
one of the first end and the second end and ex-
tends, preferably along the circumferential di-
rection, between the adjacent two end-to end
fluid channels (32) of the second fluid channel
structure (30).

8. Tank casing (2, 102, 202) according to claim 7,
wherein the second fluid channel structure (30) in-
cludes:

at least one further end-to-end channel (32),
which is arranged adjacently, in the circumfer-
ential direction, to one of the two end-to-end
channels (32) of the second fluid channel struc-
ture (30) and extends between the first end and
the second end, and
a fluid passage (34, 33), which is arranged at
the other one of the first end and the second end
and extends, preferably along the circumferen-
tial direction, between the at least one further
end-to-end channel (32) and the adjacent one
of the two end-to-end channels (32) of the sec-
ond fluid channel structure (30).

9. Tank casing (2, 102, 202) according to any one of
the claims 5 to 8, wherein all end-to-end channels
(22, 32) are integrally formed within a circumferential
wall (10, 210) of the tank casing (2, 102, 202).

10. Tank casing (22, 102, 202) according to claim 9,
wherein the circumferential wall (10, 210) of the tank
casing (2, 102, 202) is at least one of

- made of aluminum alloy and
- made by extrusion.

11. Tank casing (2, 102, 202) according to any one of
the preceding claims, wherein the tank casing (2,
102, 202) includes an integral discharge duct (20,
41, 48, 62, 65, 341, 358) for supplying refrigerant
from the refrigerant reservoir (3) to the first refriger-
ant outlet (66), wherein the first fluid channel struc-
ture (20) forms part of the discharge duct (20, 41,
48, 62, 65, 341, 358), and wherein at least one of

- a discharge expansion valve (64) and
- a mount (63) for the discharge expansion valve
(64)

is arranged in the discharge duct (20, 41, 48, 62, 65,
341, 358) between the first fluid channel structure
(20) and the first refrigerant outlet (66).

12. Tank casing (2, 102, 202) according to any of the
preceding claims, wherein the tank casing (2, 102,
202) is configured for fluid supply from the refrigerant

reservoir (3) to the first fluid channel structure (20)
and to the second fluid channel structure (30).

13. Tank casing (2, 102, 202) according to claim 11 or
12, wherein at least one of

- a refrigerant dryer (51, 351) and
- a mount (50, 350) for the refrigerant dryer (51,
351)

is arranged in the discharge duct (20, 41, 48, 62, 65,
341, 358) between the refrigerant reservoir (3) and
the first fluid channel structure (20) and/or in the in-
tegral economizer duct (30, 41, 44, 47, 67, 341, 358)
between the refrigerant reservoir (3) and the econ-
omizer expansion valve (46).

14. Tank casing (2, 102, 202) according to any one of
the preceding claims, wherein the tank casing (2,
102, 202) includes at least one of

- an isolation valve (43) for opening and closing
an outlet (41) of the refrigerant reservoir (3) and
- a mount (42) for the isolation valve (43).

15. Tank casing (210) according to any one of the pre-
ceding claims, wherein a condenser (280) is formed
monolithically with the tank casing (210) by brazing.
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