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(7) ABSTRACT

The invention relates to a serpentine heat exchanger having
a first serpentine tube block (124) comprising one or more
adjacent first serpentine tube sections with parallel through-
flow and a second serpentine tube block (12b) disposed
behind the first and comprising one or more adjacent second
serpentine tube sections with parallel through-flow. Accord-
ing to the invention, at least one of the second serpentine
tube sections is connected in series for flow purposes via a
diversion section (10, 11) to a first serpentine tube section
lying adjacent thereto.
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1
SERPENTINE HEAT EXCHANGER

BACKGROUND OF THE INVENTION

1. Field of the Invention

There has been provided a serpentine heat exchanger
having a first serpentine tube block (12a) comprising one or
more adjacent first serpentine tube sections with parallel
through-flow and a second serpentine tube block (12b)
disposed behind the first and comprising one or more
adjacent second serpentine tube sections with parallel
through-flow. At least one of the second serpentine tube
sections is connected in series for flow purposes via a
diversion section (10, 11) to a first serpentine tube section
lying adjacent thereto.

2. Description of Related Art

Serpentine heat exchangers are disclosed in laid-open
application DE 197 29 497 Al. These heat exchangers
contain a plurality of tube blocks arranged one behind the
other in a depth direction. Each tube block consists of a
plurality of serpentine flat tube runs adjacent in a vertical
direction of the block. All of the flat tube runs of all tube
blocks open into appropriate collection chambers in a man-
ner such that an air-conditioning system refrigerant can flow
through them in parallel. In order to achieve a more uniform
heat distribution within each tube block, provision can be
made for an inlet tube side of each flat tube run to border an
outlet side of a neighboring flat tube run.

DE 172 29 497 Al also discloses a type of heat exchanger
that contains one inlet-side tube block and one outlet-side
tube block. The inlet-side tube block and the outlet side tube
block are disposed one behind the other in the depth direc-
tion of the block and are formed, integrally, by respective
halves of U-shaped flat tubes. The two flat tube halves are in
fluid connection via the U-bend region which consequently
forms a corresponding fluid diversion region. The two tube
blocks each consist of adjacent, linear flat tube sections and
are connected in series for flow purposes via the fluid
deflection region. In this arrangement, the two flat tube
halves are twisted relative to the U-bend region in a manner
such that they lie perpendicularly to the vertical direction of
the block, while the U-bend region lies parallel or at an acute
angle to the vertical direction of the block. Instead of the
U-shaped flat tubes, two linear flat tubes may be provided
instead with a diversion channel replacing the U-bend
region. The flat tubes open on the appropriate side of the
block into the diversion channel. On the inlet and outlet
sides, the flat tubes with parallel through-flow open into a
connecting tube. The connecting tube is subdivided by
means of a transverse partition into two separate collection
chambers lying one behind the other in the depth direction
of the block.

Aflat tube evaporator for a motor vehicle air-conditioning
system, similar to the above-mentioned heat exchanger type,
is disclosed in laid-open application DE 197 19 261 Al. The
evaporator described therein contains a tube block of linear,
multichannel flat tubes. On one side of the block, two
separate, adjacent collection chambers are provided, into
which each flat tube opens with one part of its plurality of
fluid channels. On the opposite side of the block, individual
diversion channels for each flat tube or a common channel
for all flat tubes are provided, in order to divert the flow
coming from the inlet-side flat tube channels into the outlet-
side flat tube channels.

SUMMARY OF THE INVENTION

Therefore, one object of the invention is to provide a
serpentine heat exchanger, of the general type referred to
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above, which can produce a comparatively homogeneous
distribution of heat, and therefore of temperature, and which
is relatively simple to produce.

In accomplishing the objects of the invention, there has
been provided according to one aspect of the invention a
heat exchanger comprising a first serpentine tube block
comprising at least one serpentine tube section; a second
serpentine tube block comprising at least one serpentine tube
section; and a diversion section; wherein the second serpen-
tine tube block is arranged behind the first serpentine tube
block and wherein at least one serpentine tube section of said
second serpentine tube block is in serial fluid communica-
tion with at least one serpentine tube section of said first
serpentine tube block via the diversion section.

In accordance with an additional aspect of the invention,
there is provided a heat exchanger comprising a front tube
block; a rear tube block arranged in serial fluid communi-
cation with the front tube block; a collector tube; a partition
plate arranged to divide the collector tube into a front
collection chamber and a rear collection chamber; a front flat
tube channel in fluid communication with the front collec-
tion chamber; a rear flat tube channel in fluid communica-
tion with the rear chamber and arranged to allow for parallel
flow along with the front flat tube channel; front serpentine
flat tubes in fluid communication with the front flat tube
channel; rear serpentine flat tubes in fluid communication
with the rear flat tube channel; a front diversion tube piece
in fluid communication with the front serpentine flat tubes;
a rear diversion tube piece in fluid communication with the
rear serpentine flat tubes; an outlet side front tube block in
fluid communication with the front diversion tube piece; an
outlet side rear tube block in fluid communication with the
rear diversion tube piece such that a medium may flow in an
opposite direction to a medium flowing through the outlet
side front tube block; a first outlet side collection chamber
in fluid communication with the outlet side front tube block;
a second outlet side collection chamber in fluid communi-
cation with the outlet side rear tube block; and a collector
pipe in fluid communication with the first and second outlet
side collection chambers.

Further objects, features and advantages of the present
invention will become apparent from the detailed descrip-
tion of preferred embodiments that follows when considered
together with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is explained in detail below with reference
to the exemplary embodiments and with reference to the
accompanying drawings in which:

FIG. 1 shows a diagrammatic perspective view of a
serpentine heat exchanger consisting of multichannel ser-
pentine flat tubes with a block unit, divided in two for flow
purposes, in the depth direction of the block and with a
central (laterally) collector tube connection,

FIG. 2 shows a perspective view of the rear tube block in
FIG. 1,

FIG. 3 shows a perspective view of the part of the tube
block unit on the right in FIG. 1,

FIG. 4 shows a perspective view of a serpentine heat
exchanger consisting of multichannel serpentine flat tubes
with a tube block unit divided in two in the depth direction
of the block, and with a lateral connection structure having
a plurality of connector tube pieces, and

FIG. 5 shows a plan view of the rear tube block in FIG.
4.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The invention comprises a serpentine heat exchanger. In
one preferred embodiment of this heat exchanger, at least
one of the second serpentine tube sections of a rear tube
block is connected in series, for flow purposes, to a first
serpentine tube section of a front tube block, positioned
adjacent thereto, by a corresponding diversion section.
Accordingly, flow occurs in series through the two serpen-
tine tube sections arranged one behind the other. As a result
of this flow, a good distribution of heat or temperature can
be achieved throughout the entire heat exchanger. At the
same time, such a heat exchanger can be produced relatively
simply with comparatively few joints, such as brazed joints,
and it possesses the necessary stability with respect to high
pressure and a relatively small pressure drop.

In another preferred aspect of the invention, two respec-
tive serpentine tube sections, arranged one behind the other
are connected, for fluid flow purposes, in series in a manner
providing through-flow in opposite directions. This further
contributes to a homogeneous temperature distribution. A
further improvement with regard to homogeneous tempera-
ture distribution can be achieved with an embodiment in
which a plurality of serpentine tube sections are provided in
each of two tube blocks arranged one behind the other.
According to this embodiment, each pair of adjacent ser-
pentine tube sections of one tube block, together with the
corresponding, opposite two adjacent serpentine tube sec-
tions of the other tube block, are connected with one another
via a corresponding diversion section. The connection is
made in a manner such that the flow passes in opposite
directions both through the serpentine tube sections arranged
one behind the other, and through respective, adjacent
serpentine tube sections.

In a further exemplary embodiment of the invention, a
heat exchanger is constructed from multichannel serpentine
flat tubes. As a result of appropriate division of the plurality
of channels of each flat tube, the flat tubes integrally form
the tube blocks lying one behind the other.

In a further preferred serpentine heat exchanger according
to the invention, a common collection tube is provided as a
connecting structure for all serpentine tube sections. The
common collection tube is disposed on a narrow side of the
tube block unit which consists of two or more tube blocks
arranged one behind the other, with a longitudinal axis lying
in the depth direction of the block. The collection tube is
subdivided by a transverse partition into two collection
chambers, which are arranged one behind the other and into
which all the serpentine tube sections of the front and rear
tube blocks open by their connecting ends.

A further preferred serpentine heat exchanger according
to the present invention exhibits an alternative connection
structure. This connection structure contains one collection
tube extending along one connection side of the block for
each of two tube blocks which are arranged one behind the
other. The connection ends of all serpentine tube sections of
the tube block concerned open directly or via assigned
connection pieces into the collection tube. According to a
variation on this heat exchanger, the connection pieces may
consist of connection tube pieces extending along the depth
direction of the block and being subdivided by a transverse
partition into two connection chambers. The connection
ends of two adjacent serpentine tube sections of the front and
rear tube blocks open into each of the connection chambers.

Turning now to the drawings, FIGS. 1, 2 and 3 show a first
exemplary serpentine heat exchanger with a tube block unit
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that comprises four multichannel flat tubes 1, 2, 3, 4 adja-
cently disposed in a transverse direction of the block. In this
arrangement, adjacent pairs of serpentine flat tubes are fixed
to one another with physical contact along their mutually
facing end sections 1b, 2a and also 2b, 3a and 3b, 4a.

The two inner serpentine flat tubes 2, 3 open with their
adjacent, inner end sections 2b, 3a into a collector tube §.
The collector tube 5 is disposed, for example, at the center
of a block side of the tube block unit. The collector tube §
functions as a connection side with its longitudinal axis
disposed in the depth direction of the block and is closed at
both end faces. A transverse partition 6, approximately
centered in the collector tube 5, subdivides the latter into two
collection chambers 7a, 7b, arranged one behind the other
(FIG. 3). One of the chambers serves as the inlet-side
distributor chamber and the other as the outlet-side collec-
tion chamber. One connection tube 8, 9 for feeding and
removing a heat exchange medium to be passed through the
serpentine flat tubes 1 to 4 opens into each of two collection
chambers 7a, 7b. The above-referenced medium may be, for
example, a refrigerant of a motor vehicle air-conditioning
system, for which the heat exchanger can be used as an
evaporator or condenser/gas cooler. The outer end sections
la, 4b of the two outer serpentine flat tubes 1, 4 may, for
example, be curved around at the block connection side,
parallel to the latter, as tube connection extension pieces.
The outer end sections 14, 4b likewise open at their ends into
the collector tube 5.

The serpentine flat tube ends introduced peripherally into
the collector tube 5 each open with one part of their plurality
of channels. The two collection chambers 7a, 7b are sepa-
rated by the transverse petition 6, into one or the other of the
two collection chambers 7a, 7b. Although, channels are
arranged next to one another along the width of the flat tube
with spacing in between, they are not explicitly shown for
the sake of clarity. In this arrangement, the flat tube ends to
be inserted into the collector tube are provided with a
suitable slit between two channels in order to be able to
receive the transverse partition 6 therein.

Opposite the block connection side, at the tube block side,
the ends of end sections 1b, 2a and 3b, 4a, of the respective
outer serpentine flat tube 1, 4 and the neighboring inner
serpentine flat tube 2, 3 open into a diversion section which
is formed by, for example, a diversion pipe piece 10, 11. The
diversion pipe piece 10, 11 extends in the depth direction of
the block and has a length substantially corresponding to the
depth of the tube block. The associated flat tube ends open
peripherally into the tube block which is closed at both end
faces. End section 15, 2a and 3b, 4a lie against one another.
In the arrangement above, the diversion tube pieces 10, 11
simultaneously function as mixing and, if necessary, homog-
enizing intermediate collectors, by means of which each of
two parallel flows is (i) brought together again, (ii) remixed
and homogenized, if necessary, (iii) diverted in the depth
direction of the block and (iv) divided again into two parallel
flows.

An exemplary serpentine flat tube block thus constructed
therefore contains, in a structurally integrated assembly, two
tube blocks. Specifically, the serpentine flat tube block
comprises a front tube block 124 and a rear tube block 125,
with differentiable fluid flow patterns. The front tube block
124 comprises that front part of the serpentine flat tubes 1 to
4 whose flat tube channels open into a front collection
chamber 7a. The rear tube block 12b comprises the
remaining, rear part of the serpentine flat tubes 1 to 4 that
contains the remaining channels of each serpentine flat tube
1 to 4, which open into the rear collection chamber 7b. In the
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front and rear tube blocks 124, 12b, the corresponding front
and rear serpentine flat tube halves are connected in a
manner providing for parallel flow therethrough. The flow
passes in opposite directions through corresponding adja-
cent serpentine flat tubes. In other words, considering two
neighboring serpentine flat tubes in FIG. 1, the flow passes
through one from left to right and through the other from
right to left. The diversion tube pieces 10, 11 serve to divert
the flow along the depth direction of the block. In other
words, the front and the rear tube block 124, 12b are, for
flow purposes, connected in series via the two deflection
tube pieces 10, 11.

The resulting through-flow characteristic for the medium
to be passed through the serpentine flat tubes 1 to 4 is
indicated diagrammatically in FIGS. 1 to 3 with reference to
flow arrows for whichever of the two possible directions of
through-flow is used to feed the medium via the connection
tube 9. In the exemplary embodiment depicted here, the
connection tube 9 functions as a feed tube, into the rear
collection chamber 7b. After flowing through both tube
blocks 124, 12b, the medium is then removed from the front
collection chamber 7a via the connection tube 8 which
functions here as an outflow tube. As indicated by the flow
arrows, the medium fed into the rear collection chamber 7b
is distributed from there over the parallel flow channels of
the rear tube block 12b.

More precisely, in this exemplary embodiment, the
medium flows first into the rear channel or channels of the
two adjacent inner end sections 2b, 3a of the two inner
serpentine flat tubes 2, 3 and, within the latter, flows
outwardly in a serpentine manner to the diversion tube
pieces 10, 11. The medium also flows into the rear channels
of the connection extensions 1a, 4b of the two outer ser-
pentine flat tubes 1, 4, in order to flow from there along the
block connection side. The medium subsequently flows
inwardly, in a serpentine manner, back to the diversion tube
pieces 10, 11. This results in the above-mentioned opposite
direction of serpentine flow through respective neighboring
rear serpentine flat tube sections. The medium then passes
into the front tube block 124, via the diversion tube pieces
10, 11, i.e., more specifically, first into the front channels of
the associated adjacent flat tube end sections 1b, 2a and 3b,
4a, respectively, which open into the front tube block 124.
The medium flows from there outwardly in a serpentine
manner in the outer serpentine flat tubes 1, 4 and inwardly
in the inner serpentine flat tubes 2, 3. The four parallel
streams of the front tube block 124 are then combined in the
front collection chamber 7a.

This results in a serpentine through-flow in opposite
directions, both (i) for the flow channels of neighboring
serpentine flat tubes within each of the front and rear tube
blocks 12a, 12b and (ii) of the flow channels, arranged one
behind the other in the depth direction of the block, of the
front tube block 12a and of the rear tube block 125 for each
of the serpentine flat tubes 1 to 4. When the complete heat
exchanger tube block is used for heating or cooling purposes
with a corresponding heating medium or coolant flowing
through it, this permits a very homogeneous temperature
distribution for a medium which is to be heated or cooled.
The medium to be heated or cooled, for example, an air
stream serving to air-condition a motor vehicle passenger
compartment, is conducted away in the depth direction of
the block at the outside of the serpentine flat tubes 1 to 4
after passing through the heat exchanger tube block. A
uniform temperature distribution over the heat exchanger
tube block results in a correspondingly homogeneous tem-
perature control of the medium whose temperature is to be
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controlled. The uniform temperature distribution also
improves any planned temperature adjustment via a tem-
perature sensor disposed on the heat exchanger block, since
this arrangement avoids the possibility that the sensor may
be positioned at a point where the temperature differs
sharply from the temperature mean value and thereby influ-
ences the adjustment unfavorably. In evaporator
applications, such as, for example, an air-conditioning sys-
tem in a motor vehicle, the relatively uniform temperature
distribution prevents unfavorable influences on the adjust-
ability of the air conditioning system. In an air-conditioning
system in a motor vehicle, for example, individual flat tube
channels are prevented from being overfilled and other
channels from being underfilled and drying out as the
driving status of the vehicle changes.

As a further advantage, the heat exchanger tube block unit
of the invention can be produced with the use of correspond-
ing pressure-resistant serpentine flat tubes with the desired
stability to pressure. Assembly of the tube block requires
only relatively few brazed joints. Moreover, this serpentine
heat exchanger can be produced with a relatively low
pressure drop for the medium passed through the serpentine
flat tubes 1 to 4. In addition to use as an evaporator, the
serpentine heat exchanger can also serve as a condenser/gas
cooler in air-conditioning systems, for example, in air-
conditioning systems for motor vehicles.

As a further exemplary embodiment according to the
invention, FIGS. 4 and 5 show a serpentine heat exchanger
having a design principle which corresponds substantially to
that of the exemplary embodiment shown in FIGS. 1to 3. An
essential difference between the exemplary embodiment of
FIGS. 4 and 5 and that of FIGS. 1 to 3 is that the heat
exchanger of FIGS. 4 and 5 possesses a non-centrally
located connection structure, which comprises a rear con-
nection tube or collector tube 13 for a rear tube block and a
front connection tube or collector tube 14 for a front tube
block. In this arrangement, the front and rear tube blocks are
formed, in turn, as integral parts of a complete tube block
comprising a plurality of adjacent multichannel serpentine
flat tubes 15a to 15f.

In this example, the division of the complete tube block
into the front and rear tube blocks is provided by four
identical connection tube pieces 19 to 22, which, in the same
way as the connection tube piece 5, shown in the exemplary
embodiment of FIGS. 1 to 3, are each disposed with their
longitudinal axes pointing in the depth direction of the
block. The longitudinal tube pieces 19-22 are likewise each
subdivided by a transverse partition 23 to 26 into a front
collection chamber, which is in connection with the front
collector tube 14, and a rear collection chamber, which is in
connection with the rear collector tube 13, and the tube
pieces 19-22 are closed at the two end faces.

The mutually facing end sections of each pair of adjacent
serpentine flat tubes are in turn fixed to one another and
open, at the block connection side, into the associated
connection pipe piece 20, 21 or on the opposite side into one
of three diversion tube pieces 16, 17, 18. The three diversion
tube pieces 16, 17, 18 each serve as an element to provide
in-series connection between the front and rear tube blocks.
The two outer serpentine flat tubes 154, 15f end with their
outer end sections without extension on the connection side
into the two outer connection tube pieces 19, 22. Two side
plates 27, 28 serve as lateral terminations of the serpentine
tube block.

The through-flow characteristic of the heat exchanger
shown in FIGS. 4 and 5 corresponds to that of the heat
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exchanger shown in FIGS. 1 to 3. In other words, depending
on the form of connection, the medium to be passed through
is fed through the front or rear collector tube as an inlet tube,
parallel to the collection chambers connected thereto of the
front and rear tube blocks, respectively. From there the
medium is distributed over the front and rear flat tube
channels, respectively, which leave in parallel. The medium
then flows first into respective neighboring serpentine flat
tubes of the inlet-side tube block in opposite directions to the
diversion tube pieces 16, 17, 18. The medium is then
diverted into the other, outlet-side front and rear tube blocks,
respectively. There, the medium again flows through the
outlet-side tube block in opposite directions, both with
respect to neighboring serpentine flat tubes and with respect
to channels lying one behind the other. Via the outlet-side
collection chambers and the associated collector pipe, as an
outlet pipe, the medium is then removed again from the
serpentine tube block. Because of the identical flow
characteristic, the serpentine heat exchanger shown in FIGS.
4 and 5 also has the same properties and advantages as were
indicated above in connection with the heat exchanger
shown in FIGS. 1 to 3, to which reference may be made.

Because of the uniform temperature distribution produced
thereby, the heat exchangers of the invention also allow
reversed installation and may, for example, be used as
evaporators in motor vehicle air-conditioning systems. In
other words, they may be installed with the block connection
side on the bottom, so that the coolant supplied initially
flows from bottom to top. This makes it possible for the heat
exchanger, when functioning as an evaporator in a normal
mode of operation, to automatically and desirably provide,
in a different mode of operation wherein it functions as a
heating member, a higher-temperature air flow for a foot-
space region, and a lower-temperature air flow for a head-
space region, of a passenger compartment which is to be
air-conditioned.

It will be understood that the heat exchangers shown may,
as required, contain further components not illustrated in
detail here, such as, for example, undulating fins 40 in the
intervening spaces between the linear serpentine tube sec-
tions to improve strength and heat transmission capability.
As an alternative to the contact joining of the mutually
facing end sections 1b, 2a; 2b, 3a; 3b, 4a which is shown,
such an undulating fin may also be provided between each
of the latter. In other words, in this case, the tube end
sections are fixed at a distance from one another to the
intervening undulating fin. The undulating fin expediently
ends at some distance in front of the associated collector
tube or diversion tube piece into which the two associated
tube end sections open, e.g., as shown in DE 197 29 497, the
entire disclosure of which is incorporated by reference
herein. The two tube ends projecting above the undulating
fins are then preferably brought together and, as in the case
shown where tube end sections are adjacent and in physical
contact over their entire length, inserted into the appropriate
collector tube or diversion tube piece with physical contact.
It will also be understood that the invention comprises
further advantageous embodiments of serpentine heat
exchangers including, for example, heat exchangers with
three or more tube blocks arranged one behind the other in
the depth direction of the block, or heat exchangers with
tube blocks that are assembled separately from their own
respective serpentine flat tubes rather than produced inte-
grally and that are connected to one another in serial fluid
communication via diversion tube pieces of the type shown
or of any other desired diversion sections that perform the
desired diversion function.
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The right of priority is claimed based on German Patent
Application No. 100 49 256.8, filed Oct. 5, 2000, the
disclosure of which is hereby incorporated by reference in
its entirety.

The foregoing embodiments have been shown for illus-
trative purposes only and are not intended to limit the scope
of the invention which is defined by the claims.

What is claimed is:

1. A heat exchanger comprising:

(a) a first serpentine tube block comprising at least one

serpentine tube section;

(b) a second serpentine tube block comprising at least one
serpentine tube section;

(c) a diversion section; wherein said second serpentine
tube block is arranged behind said first serpentine tube
block and wherein at least one serpentine tube section
of said second serpentine tube block is in serial fluid
communication with at least one serpentine tube sec-
tion of said first serpentine tube block via said diversion
section; and

(d) a single collecting tube for the heat exchanger pro-
vided at a connection side of said heat exchanger with
a longitudinal axis lying in a depth direction of the
block wherein said collecting tube further comprises a
transverse partition which subdivides said collecting
tube into two collecting chambers arranged one behind
the other in said depth direction.

2. The heat exchanger according to claim 1, wherein said
first serpentine tube block comprises a plurality of serpen-
tine tube sections.

3. The heat exchanger according to claim 2, wherein said
plurality of serpentine tube sections is arranged so as to
allow parallel flow therethrough.

4. The heat exchanger according to claim 1, wherein said
second serpentine tube block comprises a plurality of ser-
pentine tube sections.

5. The heat exchanger according to claim 4, wherein said
plurality of serpentine tube sections are arranged so as to
allow parallel fluid flow therethrough.

6. The heat exchanger according to claim 1, wherein at
least one serpentine tube section of said second serpentine
tube block is connected in serial fluid communication to a
corresponding serpentine tube section of said first serpentine
tube block via said diversion section in a manner allowing
for fluid flow through said at least one serpentine tube
section of said second serpentine tube block in an opposite
direction as compared to fluid flow though said at least one
serpentine tube section of said first serpentine tube block.

7. The heat exchanger according to claim 1, further
comprising a plurality of adjacent serpentine tube sections
provided within each of said first and second serpentine tube
blocks and two adjacent serpentine tube sections of said first
serpentine tube block with through-flow in opposite direc-
tions and two adjacent serpentine tube sections of said
second serpentine tube block with through-flow in opposite
directions open into the respective diversion section.

8. The heat exchanger according to claim 1, wherein tubes
in said first and second tube blocks comprise a plurality of
adjacent multichannel flat serpentine tubes which form said
first and said second serpentine tube blocks by division of
said plurality of channels of each flat serpentine tube, to
form in each tube at least one first sub-channel in said first
tube block and at least one second sub-channel in said
second tube block.

9. The heat exchanger according to claim 8, wherein flow
in each of said first sub-channels is opposite to flow in its
adjacent second sub-channel.
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10. The heat exchanger according to claim 1, further
comprising two collecting tubes which extend along a block
connection side of said heat exchanger and which are
provided for each of said first and second serpentine tube
blocks.

11. The heat exchanger according to claim 1, further
comprising a plurality of connector tube pieces having
longitudinal axes that lie in a depth direction of the block
and wherein said connector tube pieces are arranged at
intervals along a block connection side.

12. The heat exchanger according to claim 11, wherein
each of said connector tube pieces further comprises a
transverse partition which subdivides each connector tube
piece into two collection chambers, one arranged behind the
other in said depth direction.

13. The heat exchanger according to claim 12, wherein
each of said connector tube pieces is connected to one of two
collection pipes.

14. An air-conditioning system comprising a heat
exchanger which comprises:

(a) a first serpentine tube block comprising at least one
serpentine tube section;

(b) a second serpentine tube block comprising at least one
serpentine tube section;

(c) a diversion section; wherein said second serpentine
tube block is arranged behind said first serpentine tube
block and wherein at least one serpentine tube section
of said second serpentine tube block is in serial fluid
communication with at least one serpentine tube sec-
tion of said first serpentine tube block via said diversion
section; and

(d) a single collecting tube for the heat exchanger pro-
vided at a connection side of said heat exchanger with
a longitudinal axis lying in a depth direction of the
block wherein said collecting tube further comprises a
transverse partition which subdivides said collecting
tube into two collecting chambers arranged one behind
the other in said depth direction.

15. A motor vehicle including an air-conditioning system,
wherein said air-conditioning system comprises a heat
exchanger which comprises:

(a) a first serpentine tube block comprising at least one

serpentine tube section;

(b) a second serpentine tube block comprising at least one
serpentine tube section;

(c) a diversion section; wherein said second serpentine
tube block is arranged behind said first serpentine tube
block and wherein at least one serpentine tube section
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of said second serpentine tube block is in serial fluid
communication with at least one serpentine tube sec-
tion of said first serpentine tube block via said diversion
section; and

(d) a single collecting tube for the heat exchanger pro-
vided at a connection side of said heat exchanger with
a longitudinal axis lying in a depth direction of the
block wherein said collecting tube further comprises a
transverse partition which subdivides said collecting
tube into two collecting chambers arranged one behind
the other in said depth direction.

16. A heat exchanger comprising:

(a) a front tube block;

(b) a rear tube block arranged in serial fluid communica-
tion with said front tube block;

(¢) a collector tube;

(d) a partition plate arranged to divide said collector tube
into a front collection chamber and a rear collection
chamber;

(e) a front flat tube channel in fluid communication with
said front collection chamber;

(f) a rear flat tube channel in fluid communication with
said rear chamber and arranged to allow for parallel
flow along with said front flat tube channel;

(g) front serpentine flat tubes in fluid communication with
said front flat tube channel,

(h) rear serpentine flat tubes in fluid communication with
said rear flat tube channel,

(i) a front diversion tube piece in fluid communication
with said front serpentine flat tubes;

(j) arear diversion tube piece in fluid communication with
said rear serpentine flat tubes;

(k) an outlet side front tube block in fluid communication
with said front diversion tube piece;

(D) an outlet side rear tube block in fluid communication
with said rear diversion tube piece such that a medium
may flow in an opposite direction to a medium flowing
through said outlet side front tube block;

(m) a first outlet side collection chamber in fluid com-
munication with said outlet side front tube block;

(n) a second outlet side collection chamber in fluid
communication with said outlet side rear tube block;
and

(0) a collector pipe in fluid communication with said first
and second outlet side collection chambers.



