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(57) ABSTRACT

The invention relates to a serpentine heat exchanger havin ~

a lira( serpenune tube block (IZa) composing one or more
adjacent lirst serpentine tube sections with parallel through-
flow and a second serpentine tube block (126) &hsposed
behind the first and comprising one or more adjacent second
scrpentinc tube sections with parallel through-ilow. Accord-
in to the invention, at least onc of the second scrpcntinc
Lube sections is connected in series for tlow purposes vta a

diversion secuon (10, 11) to a lirst serpentine tube secuon
lving adjacenL thereio.
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SERPENTINE HEAT EXCHAN('ER

BACK(LROUND OF 11IE INVENTION

l. I'ield of the Invention
Thcrc has bccn provided a scrpcntinc heat exchanger

having a first serpentine tube block (12a) comprising one or
more adjacent first serpentine tube sections ivith parallel
through-flow aml a secoml serpennne tube blocl (12b)
disposerl behinil the lirst and comprunng one or more
adjacent second serpentine tube sections with parallel tu

through-flow At least onc of the second scrpcntinc tube
sections is connected in series for floiv purposes via a
diversion section (10, 11) to a tirst serpentine tube section
lying arltacent thereto.

2. Dcscnption of Rclatcd Art is

Serpentine heat exchangers are disclosed in laid-open
applmation DE 197 29 497 Al. These heat exchangers
contain a plurality of tube blocl 3 arran ed one behind the
other in a depth direction. Each tube biock consists of a
plurality of serpentine flat tube runs adjacent in a vertical ac
direction of the block Afl of the flat tube runs of afl tube
blocks open into appropriate collection chambers in a man-
ner such that an air-conditioning system refrigerant can floiv
through them in parallel. In order to achieve a niorc uniform
heat rlistribution within each tube l&iock, provision can bc "s

macle for an inlet tube side of each flat Lube run Lo border an
outlet side of a neighbonng 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 blocl . The inlet-side Lube blocl anil the outlet side Lube.

block are disposed one behind the other in the depth direc-
tion of the block and are fern&ed, integrally, by respective
halves of U-shapcrl flat tubes. Thc two flat tul&e halves arc in
fluid connection via thc U-bend region which consequently
forms a corresponding fluid diversion region. The tive tube
blocks each consist of arltacent, linear flat tube secnons anil
are connected in series for flow purposes via Lhe fluiil
deflection region In this arrangement, the two tlat tube
halves are twisted relative to the U-bend region in a manner
such that they lic pcrpcndicularly to thc vertical direction of ac

thc block, while thc U bend region lies parallel or at an acute
angle to thc vertical direction of thc block. Instead of the
U-shapeil tlat tubes, two linear flat tubes may be provided
instead with a divermon channel replacing the U-bend
region The flat tubes open on the appropriate side of the LS

block into the diversion channel On the inlet and outlet
sides, thc flat tubes with parallel throu h-flow open into a
connecting tube. The conncctin tube is sul&divided by
means of a transvcrsc partition into two separate collection
chambers lying one behinrl the other in the rlepth direction
of the block.

Aflat tube evaporator for a motor vehicle air-conditioning
system, similar to the above-mennoned heat exchanger type,
is disclosed in lani-open application DE 197 19 2(&1 AI. The.
evaporator descnbed therein contains a tube block of linear,
multichannel flat tubes. On one side of the block, tivo
scparatc, adjacent coflcction chambers arc provided, into
which each flat tube opens with one part of its plurality of
fluid channels. On thc opposite side of thc block, individual
diversion channels for each flat tube or a common channel
for all flat tubes are provided, in orrler to ihvert Lhe flow
coming from the inlet-side tlat tube channels into the outlet-
side flat tube channeLs.

SUMMARY Oi 11 IE INVEN'IION

Therefore, one object of the invention is to provide a
serpentme heat exchanger, of the general type referred to

above, which can produce a comparatively homogeneous
distribution of heat, and therefore of temperature, anil which
is relatively simple to produce.

In accomplishing thc objects of thc invention, thcrc has
been provided accorihng to one aspect of the invenuon a

heat exchan er composing a first serpentine tube block
composing at least one serpennne tube section, a second
serpentine tube block comprising at least one serpentme tube
section; and a diversion section; wherein the second serpen-
tine tube block is arranged behind thc first scrpcntinc tube
block and whc rein at least one scrpcntine tube section of sairl
second serpentme tube block is in serial fluiil communica-
lion with at least one serpentine tube section oi. said iirsL
serpenune tube block via the ihversion sechon.

In accorrlancc with an additional aspect of thc invention,
thcrc is provirlcrl a heat exchanger comprising a front tube
block; a rear tube block arranged in senal iluid communi-
canon wiih the froni tube block; a coflector Lube; a partition
plate arranged to ihvide the collector tube into a front
collection chamber and a rear coflection chamber; a front flat
tube channel in fluid communication with the front coflec-
tion chamber; a rear tlat tube channel in fluid communica-
tion with thc rear chan&her and arran crl to allow for parallel
floiv alon ivith thc front flat tube channel; front scrpcntinc
flat tubes in fluid communication with the front flat tube
channel; rear serpentine flat tubes in fluid communication
ivith the rear tlat tube channel; a front diversion tube piece
in fluid communication with the front serpentine flat tubes;
a rear diversion tube piece in tluid communication with the
rear serpcntinc flat tubes; an outlet side front tube block in
fluid communication with the front rlivcrsion tube piccc; an
outlet side rear tube block in fluid communication with Lhe

rear diversion tube piece such that a medium may flow in an
opposite direction to a medium tlowing through the outlet
side front tube block; a tirst outlet side collection chamber
in fluid communication ivith the outlet side front tube block;
a second outlet side collection chamber in fluid communi-
cation ivith thc outlet sirlc rear tube block; and a collector
pipe in fluid communication with the lirst anil &econ&i outlet
side coflection chambers.

I'urther objects, features and advantages of the present
invention &vill bcconic apparent from thc detailed descrip-
tion of preferrerl cnibodinicnts that follows when considered
together with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. I shows a diagrammauc perspective view of a
serpenune heat exchanger cons&sung of multichannel ser-
pentine flat tubes ivith a block unit, divided in two for flow
purposes, in the depth direction of the block and with a
central (latcrafly) collector tube connection,

FIG. 2 shows a perspective view of the rear Lube block in
FIG. I,

11G. 3 she&vs a perspective view of the part of the tube
block unit on thc right in FIG. 1,

FIG. 4 shoivs a pcrspectivc view of a snpcntinc heat
cxchan cr consistin of niultichannel scrpcntinc flat tubes
with a tube block unit divideil in two in the depth direcuon
of Lhe block, and with a lateral connection structure having
a plurality of connector tube pieces, and

I'ltl. 5 .shows a plan view of the rear tube block in I IG
4
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DETAILED DESCRIPTION OF PREFERRED
L'M BO DIM L'N'IS

Thc invention comprises a serpentine heat exchanger. In
one preferred embodiment of this heat exchanger, al least
one of the seconri serpentine lube sections of. a rear tube
block is connected in series, fnr flniv purpnses, to a first
serpentme tube section of a front tube blnck, positioned
adjacent thcrcto, by a corrcspondin diversion section.
Accorrlingly, flow occurs in series through thc two scrpcn-
tinc tube sections arranged one behind the other. As a result
of Ibis flow, a good distribuuon of heat or temperature can
be achieved throughout the enure heat exchanger. AL Ihe.

same time, such a heat exchanger can be prnduced relatively
simply &vith cnmparatively few joints, such as brazed jnints,
anil it posscsscs thc necessary stability ivith respect to high is

prcssure anil a rclativcly smafl pressure drnp.
In another prcfcrrcd aspect of the invention, two rcspcc-

tive serpentine tube sections, arranged one behinri Lhe other
are connected, for fluid flow purposes, in aenes in a manner

o
prov&&ling through-flow in opposite directions. This further
contributes tn a homogeneous temperature distributinn A
further imprnvement with regard tn hnmngenenus tempera-
ture rhstnbution can bc achieved with an en&I&odimcnt in
which a plurality of scrpcntinc tube sections arc provided in „zs
each of Iwo tube blocks arranged one behind Lhe other.
According to this embodiment, each pair of adjacent ser-
pentine lube sections of. one tube block, together with Ihe.

corresponding, nppnsite two adjacent serpentine tube sec-
tions of the other tube block, are connected ivith nne another

lo
via a corresponding diversion section. Thc connection is

''
made in a manner such that the flow passes in oppnsitc
directions both through the serpentine tube sections arrangeii
one behinri the other, aml through respecuve, arllacent
serpenune lube sections.

In a further exemplary embodiment of the invention, a
heat exchanger is cnnstructed from multichannel serpentine
flat tubes. As a result of appropriate division nf the plurality
of channcis of each flat tube, thc flat tubes integrally fomi
thc tube blocks lying one behind thc other.

In a further prefcrrcd scrpcntinc heat exchanger according
to thc invention, a common collection tube is provided as a
connecting structure for all serpentine tube sections. Thc
common collection tube is disposed on a narrow sirle of Ihe
tube blocl unit which consists of. two or more lube blocl s
arranged one behind the other, ivith a inngitudinal axis lying
in the depth directinn of the blnck. The cnllection tube is
subdivided by a transverse partition into two collection
chambers, which arc arranged onc behind the other and into
which all thc scrpcntinc tube sections of the front and rear s,&

tube blocl s open by their connecting emls.
A further prcfi:rrcd scrpcntinc heat cxchan cr according

to thc present invention cxhil&its an alternative connection
structure. This connection structure contains one collection
tube extemhng along one connection side of Lhe blocl for
each of t&vn tube blocks which are arranged nne behind the
other I'he cnnnection enris of all serpentine tube sections of
thc tube block conccrncd open directly or via assigned
connection picccs into the coflcction tube. According tn a
vamation on this heat exchanger, thc connection pieces may at)

consist of connection tube pieces exlenriing along the depth
directton of the blocl aml being subdivided by a transverse.
partition intn twn connection chambers The connection
ends of t&vo adiacent serpentine tube sections nf the front and
rear tube blocks open into each of thc connection chambers.

Turning nnw tn the drawings, Fl(IS 1,2 and 3 show a first
exemplary serpentine heat exchanger with a tube block unit

thai compnses four multichannel flat tubes 1, 2, 3, 4 adla-
cently disposed in a transverse direction of. the block. In this
arrangcnicnt, adjacent pairs of scrpcntine flat tubes arc tixed
to onc another &vith physical contact along their mutually
facing end sections lb, Za and also Zb, 3a and 3i&, 4a

The lwo inner serpenune flal tubes Z, 3 open w&th their
adjacent, inner encl sections 2b. 3a into a coflcctor tube 5
Thc collector tube 5 is disposed, for example, at thc center
of a block side of the tube block unit. 'I'he collector tube 5

functions as a connectinn side &vith its longitudinal axis
disposed in thc depth direction of the block and is closcrl at
both cnd faces. A transverse partition 6, approximately
centered in Ihe collector Lube 5, subdivides the inner into two
collection chambers 7a, 7b, arrangeil one behiml the other
(I'IG 3). One of the chambers serves as the inlet-side
distributnr chamber and the nther as the outlet-stele coflec-
tion chamber One connectinn tube 0, 9 for feeding and
rcmovin a heat cxchangc mcrlium to bc passed through thc
scrpentinc flat tubes 1 to 4 opens into each of two coflcction
chambers 7a, 7R The above-referenced me&lium may be, for
example, a rehugerant of a motor vehicle air-con&liuoning
system, for which the heat exchan er can be used as an
evaporator or condenserigas cnoler I'he outer end sections
ln, 46 of the t&vo outer serpentine flat tubes I, 4 may, for
cxaniplc, bc curved arounrl at the block connection side,
parallel to thc latter, as tube connection extension picccs
The outer end sections la, 4I& likewise open al their ends into
Ihe collector Lube 5.

The scrpcntinc flat tube ends introduccrl peripherally into
Ihe collector tube 5 each open with one part of their plurahty
of channels. The Iwo collection chambers 7a, 76 are sepa-
rated by the transverse petition 6, into nne or the other of the
two collection chambers 7a, 76. Althnugh, channels are
arranged next to onc another along thc width of thc flat tube
with spacin in between, they arc not explicitly shown for
the sake of clarity. In this arrangcmcnt, thc flat tube ends to
be inserted into Ihe collector tube are provided with a
suitable slit between Lwo channels in order to be able to
receive the transverse partition 6 therein.

Opposite the block connection xi&le, at the tube block stile,
Ihe ends of encl sections lf&, 2a and 3b, 4a, of the respecuve
outer serpentine tlat tube I, 4 and the neighboring inner
serpentine flat tube 2, 3 open intn a diversion section &vhich

is formed by, for example, a diversion pipe piece 10, ll The
diversion pipe piece 10, 11 extcnrls in the depth direction of
the block and has a length substantially corresponrlin to thc
depth of. Ihe Lube block. The associated tlat Lube ends open
pempherally into the Lube block which is closed at both end
faces. Lnd section I I&, Za and 3b, 4a lie against one another
In the arrangement above, the diversion tube pieces 10, 11

siniultancously function as mixing anil, if necessary, homog-
cnizin intcrmcdiatc collectors, by means of which each of
two parallel flows is (i) brought togcthcr again, (ii) remixcrl
and homogenized, if necessary, (iii) diverted in the depth
direction of Ihe block and (iv) divide&i again into two parallel
flo&vs

An exempiiry serpentine flal tube block thus constructed
therefore contains, in a siructurafly integrated assembly, two
tube blocks Specificafly, the serpentine tlat tube block
cnmprises a front tube block 12a and a rear tube block 12b,
&vith ditfcrcntiablc fluid flow patterns. Thc front tube block
12a comprises that front part of thc scrpentinc flat tubes 1 to
4 whose flat tube channels open into a front coflecuon
chamber 7a. The rear lube block 126 comprises the
remaming, rear part of. Ihe serpentine flal tubes 1 lo 4 thaL
contains the remainin channels of each serpentine flat tube
I to 4, which open intn the rear collectinn chamber 7b. In the
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front and rear tube blocks 12a, 126, the corresponding front
and rear serpentine flai lube halves are connected in a
manner providing for parailcl flow thercthrough. The flow
passes in opposite directions through corresponding adja-
cent serpentine flat tubes. In other ivnrds, considering two
neighbnring serpentine flat tubes in ItIG 1, the flow passes
through one from left Io mghi and through the other from
right to left The diversinn tube pieces 10, 11 serve tn divert
the flo&v along the depth direction nf the block In other
words, the front and the rear tube block 12a, 126 are, for
flow purposes, connected in series via the two dcflcction
tube picccs 10, 11.

Thc resulting through-flow characteristic for thc niedium
to bc passed through thc serpentine tlat tubes 1 to 4 is
inihcatcil dia rammaticaliy in FIGS. 1 to 3 with reference to
flow arrows for whichever of the two possible directions of.

through-flow is used Io 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 zo
blocks 12a, 12b, thc medium is then removed from thc front
collection chamber 7n via the connection tube 8 which
tune&iona here as an ouiflow tube. As indicated by Ihe flov,
arrows, the medium led into the rear collecnon chamber 7/&

is distributed from there over the parallel flnw channels of -;
the rear tube block 126

More precisely, in this exemphiry embodiment, the
medium flo&vs flrst into the rear channel or channels of the
two ad/acent inner end sections 26, 3n of the tivo inner
scrpcntinc flat tubes 2, 3 and, within thc latter, flows io
outwarilly in a serpentine manner to thc diversion tube
pieces 10, 11. The medium also flows into the rear channels
of Ihe connection extensions la, 46 of Ihe iwo outer ser-
pentine tlat tubes 1, 4, in order to flow from ihere along Ihe.

block connection side I'he medium subsequently floivs is
inwardly, in a serpentine manner, back tn the diversion tube
picccs 10, 11. This results in thc al&ove-mentioned opposite
direction of scrpcntinc flow through respective neighboring
rear serpentine tlat tube sections. The medium ihen passes
into Ihe iron& tube blocl 12a, via the divermon tube pieces so
10, 11, i.e, more specflically, Iirsi into the front channels of.

the associated adjacent flat tube end sections I/&, 2a and 36.
4n, respectively, which npen into the front tube block 12a
Thc medium flows from there outwardly in a serpentine
manner in thc outcr serpentine tlat tubes 1, 4 and inwardly as
in thc inner scrpcntine flat tubes 2, 3. The four parallel
streams of Ihe front tube block 12a are then comb&neil in Ihe.

front coflection chamber 7n.
This results in a serpentine through-flow in opposite

directions, both (i) for Ihe flow channels of neighbonng so

serpenune flat tubes within each of. the front aml rear tube
blocks 12a, 126 and (ii) of the tlow channels, arranged one
behmd the other in the depth direction of the block, of the
front tube block 12a and of thc rear tube block 12b for each
of thc scrpcntinc flat tubes 1 to 4. When the complete heat ..
exchanger tube block is useri for heating or cooling purposes
with a corresponihng heating meriium or coolant flov;ing
through it, this permits a very homogeneous temperature.
distribution fnr a mediuin ivhich is to be heated or cooled
I'he medium to be heated or cooled, for example, an air ac
stream serving to air-condition a motor vchicic passcngcr
compartment, is conducted away in thc depth direction of
the block at the outside of the serpentine flat tubes 1 io 4
after passing through the heal exchanger tube block. A
uniform temperature ilwimbuiion over Ihe heal exchanger as
tube block results in a correspondingly homogenenus tem-
perature control of the medium whose temperature is to be

controlled. The uniform temperature distmbunon aLso

improves any planned telnperature 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 whcrc thc temperature ihifcrs
sharply from thc temperature mean value and thcrcby influ-
ences ihe adjusimeni unfavorably. In evaporator
applications, such as, for example, an air-conrliiioning sys-
tem in a motor vehicle, the relatively uniform temperature
distribution prevents unfavorable intluences on the adlust-
ability of the air conditioning system In an air-conditioning
system in a motor vchiclc, for cxamplc, inrlividual flat tube
channels arc prcvcntcd from being ovcrtillcd anil other
channels from being umleriilleil and drying out as the
driving status of the vehicle changes.

As a further advantage, the heat exchanger tube block unit
of thc invention can bc prorluccd with thc usc of correspond-
ing prcssure-resistant serpentine flat tubes with the desired
viability to pressure. Assembly of the lube block requires
only relatively few brazed Iomts. Moreover, this serpenune
heat exchanger can be produced with a relatively low
pressure drop for the medium passed through the serpentme
flat tubes I to 4. In addition to use as an evaporator, the
scrpentinc heat exchanger can also serve as a condcnscrigas
cooler in air-conditioning systems, for cxamplc, in air-
conilitiomng systems for motor vehicles.

As a further exemplary embodiment according to the
invention, I'l(IS 4 and 5 show a serpentine heat exchanger
having a design principle which corresponds substantially to
that of thc cxcmpiary cmbodinient shown in FIGS. 1 to 3. An
essential diflercncc bctwcen the cxcmpiary embodiment of
FIGS. 4 and 5 and Ihai of FIGS. 1 Io 3 is that ihe heaL
exchanger of. FIGS. 4 and 5 possesses a non-centrally
located connection structure, &vhich composes 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 arran enicnt, the front and rear tube blocks arc
formed, in turn, as integral parts of a complctc tube block
compnsing a plurahiy of. adtacent multichannel serpentine
flat iubes 15n to 15/.

In this example, the division of the complete tube block
into the front and rear tube blocks is provided by four
identical connection tube picccs 19 to 22, which, in the same
way as the connection tube piece 5, shown in the exemplary
embodiment of FIGS. 1 io 3, are each disposed with their
longitudinal axes pointing in Ihe depth direcnon of the
block. 'I'he longitudinal tube pieces 19—22 are likewise each
subdivided by a transverse partition 23 to 26 into a front
collection chamber, ivhich is in connection with the front
collector tube 14, and a rear coflcction chamber, which is in
connechon with ihe rear collector tube 13, and the Lube

pieces 19—22 are closed at the two end I'aces

The mutually facing end sections of each pair of adjacent
serpentine tlat tubes are in turn hxed to one another and
open, at thc block connection side, into thc associated
connection pipe piece 20, 21 or on the opposite side into onc
of three diversion Lube pieces 16, 17, 18 The three diversion
Lube pieces 16, 17, 18 each serve as an element to provide
in-series connection bet&veen the front and rear tube blocks
The t&vo outer serpentine tlat tubes 15n, 15f end with their
outer end sections &vithout extension on the cnnnection side
into thc two outer connection tube picccs 19, 22 Two side
plates 27, 28 serve as lateral tcrminations of thc scrpcntinc
lube blocl .

The through-tloiv characteristic of the heat exchanger
shown in 11GS 4 and 5 corresponds to that of the heat



exchanger shown in FIGS. I to 3. In other worris, depending
on the fi&rm of connection, the medium to be passerl throu h
Ls feel through thc front or rear collector tube as an inlet tube,
parallel to thc collection chambers connected thcrcto of thc
front and rear tube blocks, respectively. I'rom there the
medium is chstributcd over the front and rear tlat tube
channels, rcspcctivcly, which leave in parallel. Thc mcdiuni
then flows first into respective neighboring serpentine flat
tubes of the inlet-sirie tube blocl in opposite directions Lo the.

diversion tube pieces 16, 17, Ig. The medium is then
diverted into the other, outlet-side front and rear tube blocks,
respectively I'here, the medium again tlows through the
outlet-side tube block in opposite directions, both with
rcspcct to nmghboring scrpcntine flat tubes and with respect
to channels lying one behind the other. Via thc outlet-side
collectton chambers and the associated collector pipe, as an
outlet pipe, the medium is then removed again from the
serpentine tube block. Ilecause of the identical flow
characteristic, the serpentine heat exchanger shown in Itl(lS
4 and 5 also has the same properties and advantages as were co
indicated above in connection with thc heat exchanger
shown in FIGS. I to 3, to which reference niay l&c made.

Because of thc uniform temperature distribution produced
thcrcby, thc heat cxchangers of thc invention also allow
reversed installation anti may, for example, be used as xs
evaporators in motor vehicle air-conditioning systems. In
other words, they may be installed with the blocl connection
side on the bottom, so that the coolant supplied initially
flows from bottom to top. This makes it possible for the heat
cxchan cr, when functionin as an evaporator in a normal io
mode of operation, to automatically and desirably provide,
in a different motte of operation wherein it iuncnons as a
heahng member, a higher-temperature air flow for a foot-
space region, aml a lower-temperature air flow for a head-
space region, of a passenger compartment which is to be is
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
intcrvcning spaces bctwccn thc linear scrpcntine tube scc- xo

tions to improve strength and heat transmission capability.
As an alternative to the contact toining of the mutually
facing eml sections II&, 2u; 2I&, 3u; 3I&, 4u which is shown,
such an undulating lin may also be provided between each
of the latter. In other ivords, in this case, the tube end Ls

sections are tixed at a distance from one another to the
intcrvcning undulating fin. Thc undulatin fin cxpcdicntly
cncls at some clistance in front of thc associated collector
tube or diversion tube piece into which the two asaociateil
tube end sections open, e.g., as shown in DE 197 29 497, the so
enttre riisclosure of which is incorporated by reierence
herein The two tube ends projecting above the undulating
fins are then preferably brought together and, as in the case
shown whcrc tube cnd sections are adjacent and in physical
contact over their cntirc len th, inserted into the appropriate ..
collector tube or iliversion tube piece with physical contact.
It will also be understood that the invention comprises
further advantageous emboiliments of. serpennne heat
exchangers including, for example, heat evchangers with
three or more tube blocks arranged one behind the other in s&

thc depth direction of thc block, or heat cxchangcrs with
tube blocl s that arc assembled separately from their own
respective serpentine fiat tubes rather than producerl inte-
grally anti that are connecteil to one another in serial fluiil
communication via diversion tube pieces of. Lhe type shown es
or of any other desired diversion sections that perform the
desired diversion function

The nght of. prionty is claimeil based on German Patent
Apphcation No. 100 49 256.8, liled Oct. 5, 2(L00, Lhe

disclosure of which is hcrcby incorporated by rcfcrcncc in
its entirety.

The foregoin ~ embodiments have been shown ior illus-
trative purposes only aml are not intemled to limit the scope
of thc invention which is dcfinecl by the claims.

What is claimed is:
1. A heat exchanger comprising
(aj a first scrpcntinc tube block comprisin at least onc

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

scrpcntine tube section;
(c) a diversion section; wherein said second serpentine

tube block is arranged behind said first serpentine tube
block and wherein at least onc scrpcntinc tube section
of said second scrpcntine tube block is in serial fiuid
commun&canon with at least one serpentine tube sec-
tion of said first serpentine tube block via said diversion
section, aml

(d) a single millecting tube ior 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 ivherein said collecting tube further comprises a
transverse partition ivhich subdivides said collecting
tube into tivo collecting chambers arrangccl onc behind
thc other in said depth rlircction

2. The heat exchanger according Lo claim I, wherein said
lira& serpenhne iube block composes 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
alloiv parallel fioiv thcrcthrough.

4. The heat exchanger accordin to claim I, wherein sairl
second serpentine tube block comprises a plurality of ser-
pentine tube seciions

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

6. Thc heat exchanger accordin to claim I, ivhcrcin at
least one scrpcntinc tube section of saicl second scrpcntinc
tube block is connected in senal flui&l communication to a

corresponiling serpentine tube section of said lirst serpenune
tube blocl via said ihversion secuon in a manner allowin ~

for fluid tlow 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 onc
scrpentinc tube section of sairl first scrpcntine tube block.

7. The heat exchanger secor&ling to claim I, further
comprising a plurality of. adjacenL serpenune tube sections
prov&deil within each of said first and second serpenune Lube
blocks and two adjacent serpentine tube sections of said first
serpentine tube block with through-tlow in opposite direc-
tions anti tvvo acljacent scrpcntinc tube sections of said
second scrpcntinc tube block with through-iiow in opposite
directions open into the respecuve diversion section.

g. The heat exchanger accorthng to claim 1, wherein tubes
m said lirst and second Lube blocks comprise a plurahty of
adjacent multichannel flat serpentine tubes which form said
tirst and said second serpentine tube blocks by division of
said plurality of channels of each flat scrpcntine tube, to
form in each tube at least onc first sub-channel in said first
Lube block and at least one seconil sub-channel in said
second Lube blocl .

9. The heat exchanger according to claim g, wherein tlow
in each of .said first sub-channels is opposite to tlow in its
adjacent second sub-channel.



IU. The heat exchanger according to claim 1, further
comprising two collecting tubes which extend along a block
connection stile ot'aid heat exchanger and ivhich are
provided for each nf said first and second serpentine tube
blocks.

11 Thc heat exchanger according to claim 1, further
composing a plurality of. connector tube pieces having
longiturlinal axes that lie in a depth direction of. the blocl
and wherein said cnnnector tul&e pieces are arranged at
intervals along a block connection side io

12 The heat exchanger accnrding to claim 11, ivherein
each of sairl connector tube pieces further comprises a
transvcrsc partition which subdivides each connector tube
piece into two collection chambers, one arranged behiml the.

other in saul depth ihrection. is
13. The heat exchanger according to claim 12, wherein

each of sairl connectnr tube pieces is connected to one of tivo
collection pipes

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

(a) a first serpentine tube block compnsing at least one.
serpentine tul&e section;

(b) a scconrl scrpcntinc tube block comprising at least one
scrpcntinc tube section;

as
(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 scrpcntine tul&c block is in serial fluid
communication with at irast one scrpcntine tube scc-
tton of saul first serpentine tube block via sairl diversion
section, anil

(d) a single collecting tube for the heat exchanger pro-
virlcd at a connection side of said heat exchanger with
a longitudinal axis lyin in a depth direction of the
block whcrcin said colicctin tube further comprises a
transverse partition which sulxlivides sairl collecung
tube into two collecting chamber arranged one behind
the other in said depth directinn

15. A motor vehicle including an air-conditioning system,
whcrcin said air-conditioning system conipriscs a heat
cxchangcr which comprises:

(a) a first serpentine tube block compnsing at least one.

serpennne tube section,

(b) a scconrl scrpcntinc tube block comprising at least one "S

scrpcntinc 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 seconil serpentine tube blocl is in senal tluid
communication ivith at least one serpentine tube sec-
tion of said hrst 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 iurther compnses a
transverse part&non which subdivides said coflecung
tube into two collecting chambers arranged one behind
the other in said depth direction

16. A heat cxchan cr comprisin:
(a) a front tube block;

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

(c) a coflecior iube,

(d) a parnhon plate arranged to thvide said collector tube
into a front collecnon chamber aml a rear coflecuon
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 arran cd to aflow for parallel
flovv along with said front flat tube channel;

(g) front serpennne flat tubes in fluid communication with
said front flat tube channel;

(h) rear serpentine flat tubes m fluid commun&canon with
said rear flat tube channel;

(i) a front diversion tube piece in tluid communication
ivith said front serpentine tlat tubes;

(j) a rear diversion tube piece in tluid communication with
sairl rear serpentine flat tubes;

(k) an outlet side front tube block in fluid communication
vvith said front diversion tube piece,

(1) an outlet side rear tube blocl in fluid communicauon
with said rear diversion tube piece such that a medium
may flow in an opposite direcnon to a medium flowin ~

through said outlet side front tube block;

(m) a tirst outlet side collection chamber in tluid com-
munication ivith said outlet side front tube block;

(n) a scconrl outlet side collection chamber in fluid
comniunication with said outlet sirlc rear tube block;
aml

(o) a coflector pipe m fluid commumcauon with saitl iirst
aml second outlet side collecnon chambers.


