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(54) HEAT EXCHANGER, DIP TUBE AND METHOD FOR PRODUCING THE SAME

(57) The invention relates to a dip tube (1) for a heat
exchanger (2) with a circumferential wall (3), wherein a
helicoidal insert (8) is arranged inside the dip tube (1) for
the helical fluid conduct of a fluid inside the dip tube (1)
and wherein a number of openings (7) is arranged in the
wall (3) of the dip tube (1) for the through-flow of the fluid.
The invention also relates to a heat exchanger (2) with
a dip tube (1) and a method for producing the same,
wherein the helicoidal insert (8) has four webs (9) which
are wound along the longitudinal direction (10) of the in-
sert (8) and divide the interior space (11) of the dip tube
(1) into four partial areas (12).
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Description

Technical field

[0001] The invention relates to a heat exchanger with
a dip tube, a dip tube and a method for producing a heat
exchanger.

Background of the invention

[0002] In electric vehicles, and in fuel cell vehicles as
well, heat exchangers, for example, are used as stacked-
plate heat exchangers, so-called "chillers", by means of
which heat is discharged from a coolant to an evaporating
refrigerant in order to cool a heat-dissipating component.
In doing so, the coolant flows to or through the heat-
dissipating component which transfers heat to the cool-
ant. Inside the heat exchanger, the so-called chiller, this
absorbed heat is transferred to the evaporating refriger-
ant. A heat-dissipating component can, e.g., be a re-
chargeable battery which feeds a drive engine in order
to drive the vehicle.
[0003] In particular the fast charging of the vehicle bat-
tery as a heat-dissipating component, where large
amounts of heat are created within a short time, is a major
challenge for the heat exchanger, the so-called chiller.
For this case, typically large heat exchangers are re-
quired, which have a plurality of fluid channels, which
can for example be formed by the plates of a stacked-
plate heat exchanger. Fluid channels are formed be-
tween plate pairs, wherein the two involved fluids flow in
fluid channels of alternating plate pairs.
[0004] The refrigerant flowing into the heat exchanger
should be distributed to the fluid channels provided for
the refrigerant as a two-phase mixture, with a gas portion
and with a liquid portion, so that the portion of the gas
phase corresponds as much as possible to the portion
of the liquid phase of the two-phase mixture in each fluid
channel. If the heat exchanger is designed such that this
distribution is reached for the full load case, for example,
for example during fast charging, the distribution is dif-
ferent in an off-peak load case.
[0005] If the vehicle is operated in a so-called coasting
mode, as an example for an off-peak load case where
no or at least not much driving power is required, only
little waste heat is created, so that the heat exchanger,
the chiller, is operated at a very low load, wherein the
mass flow of the refrigerant sinks in this operating state
and thus another distribution of the two-phase mixture of
the refrigerant is created than during fast charging or at
full load of the vehicle, for example.
[0006] There also arises the problem that with different
operating states, the two-phase mixture of the refrigerant
is present in a different ratio and it is therefore also difficult
to evenly distribute the two-phase mixture over the many
fluid channels.

Description of the invention, aim, solution, advantages

[0007] It is the aim of the invention to create a heat
exchanger which is improved compared to the state of
the art. It is also the aim to create an injection tube for a
heat exchanger by means of which a better distribution
of a two-phase mixture can be reached also with different
operating states. It is also the aim to create a method for
producing an injection tube and a method for producing
a heat exchanger which are simplified in order to reach
a cost-effective production.
[0008] The aim concerning the dip tube is solved with
the features of claim 1.
[0009] One exemplary embodiment of the invention re-
lates to a dip tube for a heat exchanger with a circumfer-
ential wall, wherein a helicoidal insert is arranged inside
the dip tube for the helical fluid conduct of a fluid inside
the dip tube and wherein a number of openings is ar-
ranged in the wall of the dip tube for the through-flow of
the fluid. This can lead to a better distribution of a fluid,
which is, in particular, two-phased, such as a refrigerant,
to a number of fluid channels, in particular also with dif-
ferent operating states.
[0010] It is also particularly advantageous if the open-
ings in the wall of the dip tube are arranged on one line.
Thus, the first fluid can flow in the direction directly to the
fluid channels or also in a differing direction, so that the
two-phase mixture of the first fluid can be better mixed,
if required.
[0011] In embodiment according to the invention, it is
also useful if the helicoidal insert has four webs which
are wound along the longitudinal direction of the insert
and divide the interior space of the dip tube into four par-
tial areas. This enables a better distribution of the first
fluid to the fluid channels, where the fluid is more unitarily
distributed with an almost equal share of liquid and an
almost equal share of vapour at almost all of the open-
ings.
[0012] It is also advantageous if the four webs of the
insert are arranged in a cross-shaped manner as seen
in section. This enables a simplified production.
[0013] It is also advantageous if the insert is formed of
two flat strips which respectively have a longitudinal slot,
wherein the strips are inserted into one another in a cross-
shaped manner in the area of the longitudinal slots and
are afterwards twisted into the helix relative to one an-
other. The twist is created by twisting the respective ends
of the strips relative to one another.
[0014] It is also advantageous if the insert is made of
plastic or metal and is materially connected to the dip
tube, in particular soldered or glued. Thus, a simple and
cost-effective production is achieved.
[0015] The aim concerning the heat exchanger is
solved with the features of claim 7.
[0016] An example embodiment of the invention re-
lates to a heat exchanger with an inlet-side collecting
channel and with an outlet-side collecting channel for a
first fluid, wherein a number of first fluid channels for the
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through-flow of the first fluid is provided between the inlet-
side collecting channel and the outlet-side collecting
channel and is fluidly connected to the inlet-side collect-
ing channel and the outlet-side collecting channel, further
wherein second fluid channels are provided, which are
provided for the through-flow of a second fluid, wherein
there is a heat exchange between the first fluid and the
second fluid, wherein an inventive dip tube is arranged
in the inlet-side collecting channel in order to distribute
the first fluid to first fluid channels. Thus, a heat exchang-
er with a better distribution of the first fluid is achieved.
It is particularly advantageous if the heat exchanger is
an evaporator or a chiller which, on the one side, uses a
refrigerant as the first fluid and which, on the other side,
uses air or a liquid coolant as the second fluid. For ex-
ample, R1234yf, R134a, R744 etc. could be used as a
refrigerant. For example, a water mixture could be used
as a liquid coolant.
[0017] The aim concerning the method for producing
a dip tube is solved with the features of claim 7.
[0018] An exemplary embodiment of the invention re-
lates to a method for producing a dip tube, with the steps:

- providing a tube with a circumferential wall,
- incorporating openings in the circumferential wall of

the tube,
- providing two flat strips,
- incorporating one respective longitudinal slot up until

about the centre of the respective strip,
- telescoping the two strips in the area of their longi-

tudinal slots so that a cross-shaped structure is cre-
ated,

- twisting the ends of the cross-shaped structure about
a central longitudinal axis of the structure so that a
helix is created,

- inserting the helix into the tube, and
- connecting the helix to the wall of the tube.

[0019] This prevents the requirement of a complex
manufacturing for the production of the helix, wherein a
helix can be created from simple elements by the de-
scribed method.
[0020] It is also particularly advantageous if the open-
ings in the wall of the tube are arranged in one line. This
enables a distribution of the first fluid from the respective
partial areas of the dip tube.
[0021] It is also advantageous if the helix-shaped insert
has four webs which are wound along the longitudinal
direction of the insert and divide the interior space of the
dip tube into four partial areas, wherein at least one open-
ing is assigned to each partial area. This enables a better
formation of the helix and it is easier to distribute the first
fluid.
[0022] It is also advantageous if the insert is made of
plastic or metal and is materially connected to the tube,
in particular soldered or glued. Thus, a simple production
can be achieved.
[0023] The aim concerning the method for producing

a heat exchanger is solved with the features of claim 11.
[0024] An exemplary embodiment of the invention re-
lates to a method for producing a heat exchanger, with
the steps:

- producing an inlet-side collecting channel and an
outlet-side collecting channel for a first fluid, wherein
a number of first fluid channels for the through-flow
of the first fluid is provided between the inlet-side
collecting channel and the outlet-side collecting
channel and is fluidly connected to the inlet-side col-
lecting channel and the outlet-side collecting chan-
nel,

- producing second fluid channels which are provided
for the through-flow of a second fluid, and

- arranging a dip tube inside the inlet-side collecting
channel.

[0025] In doing so, it is advantageous if the fluid chan-
nels and the collecting channels are produced as a
stacked-plate heat exchanger. By stacking prepared
plates or plate pairs, an efficient production can be
achieved. However, variants with a tube fin block and
arranged collecting tubes are also possible.
[0026] It is also advantageous if the dip tube is mate-
rially connected to the inlet-side collecting channel, in
particular soldered or glued.
[0027] Further advantageous designs are described
by the following description of the figures and by the de-
pendent claims.

Short description of the drawing figures

[0028] In the following, the invention will be further ex-
plained based on several example embodiments using
the drawing figures.
[0029] In the figures:

Fig. 1 is a perspective representation of a strip for pro-
ducing a helix of a dip tube,

Fig. 2 is a perspective representation of two strips for
producing a helix of a dip tube,

Fig. 3 is a perspective representation of a helix of a
dip tube,

Fig. 4 is a perspective representation of a dip tube
with a helix arranged therein, and

Fig. 5 is a schematic representation of a heat ex-
changer with a dip tube.

Preferred embodiment of the invention

[0030] Figure 4 shows a dip tube 1 for a heat exchanger
2, see Figure 5, with a circumferential wall 3 which is
formed by a tube. For this purpose, the tube 4 forming
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the wall 3 is optionally formed such that it is open at both
sides, so that, on the one side, a first fluid can flow into
the dip tube 1 at the first open end 5. Optionally, however,
the second end 6 of the dip-tube might be closed. It can
also be seen from Figure 4 that a number of openings 7
which serve for the through-flow of the first fluid is ar-
ranged in the wall 3 of the dip tube 1. Therefore, the fluid
exits the dip-tube through the openings 7. This leads to
a more uniform ratio of liquid and of vapour of the fluid
at all openings 7 such that at almost each opening the
ratio between liquid and vapour is comparable.
[0031] Only optionally, on the other side, the first fluid
can also flow out again at the second open end 6 too.
[0032] It can also be seen that a helicoidal insert 8,
also referred to as a helix, is arranged inside the dip tube
1 for the helical fluid conduct of a first fluid inside the dip
tube 1.
[0033] In the example embodiment of Figure 4, the
openings 7 in the wall 3 of the dip tube 1 are arranged
on one line. However, this is optional and the openings
7 may also be arranged in another way.
[0034] It can be seen at the upper end of the dip tube
1 of Figure 4 that the helicoidal insert 8 has four webs 9
which are wound along the longitudinal direction 10 of
the insert 8 and separate the interior space 11 of the dip
tube 1 or of the tube 4 into four partial areas 12.
[0035] It can also be seen from Figure 4 that the four
webs 9 of the insert 8 are arranged in a cross-shaped
manner as seen in section.
[0036] Figures 1 to 3 show that the insert 8 is formed
of two flat strips 13 which respectively have one longitu-
dinal slot 14. Figure 1 shows that the longitudinal slot 14
is aligned along the longitudinal direction 10 of the strip
13 and is arranged centrally in the lateral direction. The
length of the longitudinal slot 14 is about half the length
of the strip 13 or a bit more.
[0037] Figure 2 shows that the two strips 13 are insert-
ed one into another in a cross-shaped manner in the area
of the longitudinal slots 14 and are afterwards twisted
into the helix relative to one another. For this purpose,
the ends of the strips 13 are twisted relative to one an-
other so that the helix of the insert 8 is created from a
simple cross-shaped design after telescoping, see Fig-
ure 3.
[0038] Preferably, the insert 8 is made of plastic or met-
al and materially connected to the dip tube 1 or to the
tube 4 of the dip tube 1, in particular, the helix of the insert
8 is soldered or glued to the tube 4.
[0039] The method for producing the dip tube 1 includ-
ed the following steps:

- providing a tube 4 with a circumferential wall 3,
- incorporating openings 7 in the circumferential wall

3 of the tube 4,
- providing two flat strips 13,
- incorporating one respective longitudinal slot 14 up

until about the centre of the respective strip 13,
- telescoping the two strips 13 in the area of their lon-

gitudinal slots 14 so that a cross-shaped structure is
created,

- twisting the ends 15 of the cross-shaped structure
about a central longitudinal axis of the structure so
that a helix is created as an insert 8,

- inserting the helix into the tube 4, and
- connecting the helix to the wall 3 of the tube 4 as an

insert 8.

[0040] Depending on the example embodiment, the in-
corporation of the openings 7 in the wall 3 of the tube 4
is in one line or, alternatively, also in another way.
[0041] By inserting the helix-shaped insert 8 with its
four webs 9 which are wound along the longitudinal di-
rection 10 of the insert 8, the interior space 11 of the dip
tube 1 is divided into four partial areas 12, wherein at
least one opening 7 is assigned to each partial area 12.
[0042] The dip tube 1 thus formed is then inserted into
the inlet-side collecting channel 20 of a heat exchanger 2.
[0043] In Figure 5, the heat exchanger 2 is represented
in a very schematic way only. It has an inlet-side collect-
ing channel 20 and an outlet-side collecting channel 21
for a first fluid. A number of first fluid channels 22 for the
through-flow of the first fluid is provided between the inlet-
side collecting channel 20 and the outlet-side collecting
channel 21. These are fluidly connected to the inlet-side
collecting channel 20 and the outlet-side collecting chan-
nel 21.
[0044] Further, second fluid channels 23 are provided,
which are provided for the through-flow of a second fluid,
wherein there is a heat exchanger between the first fluid
and the second fluid. For this purpose, the first fluid is in
thermal contact with the second fluid.
[0045] Figure 5 also shows that an inventive dip tube
1 is arranged in the inlet-side collecting channel 20 for
the distribution of the first fluid to first fluid channels 22.
[0046] The method for producing the heat exchanger
2 is carried out at least with the steps:

- producing an inlet-side collecting channel 20 and an
outlet-side collecting channel 21 for a first fluid,
wherein a number of first fluid channels 22 for the
through-flow of the first fluid is provided between the
inlet-side collecting channel 20 and the outlet-side
collecting channel 21 and is fluidly connected to the
inlet-side collecting channel 20 and the outlet-side
collecting channel 21,

- producing second fluid channels 23 which are pro-
vided for the through-flow of a second fluid, and

- arranging a dip tube 1 inside the inlet-side collecting
channel 20.

[0047] In doing so, the fluid channels 22, 23 and the
collecting channels 20, 21 can be produced as a stacked-
plate heat exchanger. Alternative designs as a tube fin
block with collecting tubes are also possible.
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[0048] It is advantageous if the dip tube 1 is materially
connected to the inlet-side collecting channel 20, in par-
ticular soldered or glued.

Claims

1. A dip tube (1) for a heat exchanger (2) with a circum-
ferential wall (3), wherein a helicoidal insert (8) is
arranged inside the dip tube (1) for the helical fluid
conduct of a fluid inside the dip tube (1) and wherein
a number of openings (7) is arranged in the wall (3)
of the dip tube (1) for the through-flow of the fluid,
wherein the helicoidal insert (8) has four webs (9)
which are wound along the longitudinal direction (10)
of the insert (8) and divide the interior space (11) of
the dip tube (1) into four partial areas (12).

2. The dip tube (1) according to claim 1, characterised
in that the openings (7) in the wall (3) of the dip tube
(1) are arranged on one line.

3. The dip tube (1) according to claims 1 or 2, charac-
terised in that the four webs (9) of the insert (8) are
arranged in a cross-shaped manner as seen in sec-
tion.

4. The dip tube (1) according to claims 1, 2 or 3, char-
acterised in that the insert (8) is formed of two flat
strips (13) which respectively have a longitudinal slot
(14), wherein the strips (13) are inserted into one
another in a cross-shaped manner in the area of the
longitudinal slots (14) and are afterwards twisted into
the helix relative to one another.

5. The dip tube (1) according to claim 4, characterised
in that the insert (8) is made of plastic or metal and
is materially connected to the dip tube (1), in partic-
ular soldered or glued.

6. A heat exchanger (2) with an inlet-side collecting
channel (20) and with an outlet-side collecting chan-
nel (21) for a first fluid, wherein a number of first fluid
channels (22) for the through-flow of the first fluid is
provided between the inlet-side collecting channel
(20) and the outlet-side collecting channel (21) and
is fluidly connected to the inlet-side collecting chan-
nel (20) and the outlet-side collecting channel (21),
further wherein second fluid channels (23) are pro-
vided, which are provided for the through-flow of a
second fluid, wherein there is a heat exchange be-
tween the first fluid and the second fluid, character-
ised in that a dip tube (1) according to one of the
preceding claims is arranged in the inlet-side collect-
ing channel (20) in order to distribute the first fluid to
first fluid channels (22).

7. A method for producing a dip tube (1) according to

one of claims 1 to 5, with the steps:

- providing a tube (4) with a circumferential wall
(3),
- incorporating openings (7) in the circumferen-
tial wall (3) of the tube (4),
- providing two flat strips (13),
- incorporating one respective longitudinal slot
(14) up until about the centre of the respective
strip (13),
- telescoping the two strips (13) in the area of
their longitudinal slots (14) so that a cross-
shaped structure is created,
- twisting the ends of the cross-shaped structure
about a central longitudinal axis of the structure
so that a helix is created,
- inserting the helix into the tube (4), and
- connecting the helix to the wall (3) of the tube
(4).

8. The method according to claim 7, characterised in
that the openings (7) in the wall (3) of the tube (4)
are arranged in one line.

9. The method according to claim 7 or 8, characterised
in that the helix-shaped insert (8) has four webs (9)
which are wound along the longitudinal direction (10)
of the insert (8) and divide the interior space (11) of
the dip tube (1) into four partial areas (12), wherein
at least one opening (7) is assigned to each partial
area (12).

10. The method according to claim 7, 8 or 9, character-
ised in that the insert (8) is made of plastic or metal
and is materially connected to the tube (4), in partic-
ular soldered or glued.

11. A method for producing a dip tube (2) according to
claim 6, with the steps:

- producing an inlet-side collecting channel (20)
and an outlet-side collecting channel (21) for a
first fluid, wherein a number of first fluid channels
(22) for the through-flow of the first fluid is pro-
vided between the inlet-side collecting channel
(20) and the outlet-side collecting channel (21)
and is fluidly connected to the inlet-side collect-
ing channel (20) and the outlet-side collecting
channel (21),
- producing second fluid channels (23) which are
provided for the through-flow of a second fluid,
and
- arranging a dip tube (1) according to one of
claims 1 to 6 inside the inlet-side collecting chan-
nel (20).

12. The method according to claim 11, characterised
in that the fluid channels (22, 23) and the collecting
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channels (20, 21) are produced as a stacked-plate
heat exchanger.

13. The method according to claim 11 or 12, character-
ised in that the dip tube (1) is materially connected
to the inlet-side collecting channel (20), in particular
soldered or glued.
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