
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
52

1 
04

8
A

1
*EP001521048A1*
(11) EP 1 521 048 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
06.04.2005 Bulletin 2005/14

(21) Application number: 04077450.7

(22) Date of filing: 02.09.2004

(51) Int Cl.7: F25B 39/04, F25B 43/00

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IT LI LU MC NL PL PT RO SE SI SK TR
Designated Extension States:
AL HR LT LV MK

(30) Priority: 30.09.2003 US 675560

(71) Applicant: Delphi Technologies, Inc.
Troy, MI 48007 (US)

(72) Inventors:
• Kent, Scott Edward

Albion, NY 14411-9308 (US)

• Southwick, David A.
Lockport, NY 14094 (US)

• Baker, James Allen
Williamsville, NY 14221 (US)

(74) Representative: Denton, Michael John et al
Delphi European Headquarters,
64 avenue de la Plaine de France,
Paris Nord II,
BP 60059,
Tremblay-en-France
95972 Roissy Charles de Gaulle Cédex (FR)

(54) Per braze installed desiccant assembly for automotive condenser with integral receiver

(57) A condenser (10) with a return header tank (14)
has a receiver tank (22) physically attached along side
a return header tank (14). The bottom of receiver tank
(22) is closed by an end cap (42) that is attached during
the single, high temperature braze process that forms
the entire condenser. The desiccant cartridge assembly
(24) of the invention has components of a material and
design that allow it to be installed within tank (22) before
the end cap (42) is attached during the braze process,
with no subsequent steps.
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Description

TECHNICAL FIELD

[0001] This invention relates to condensers with inte-
grated receivers, and specifically to a desiccant car-
tridge capable of being installed in the receiver prior to
the condenser brazing operation.

BACKGROUND OF THE INVENTION

[0002] Certain automotive air conditioning systems
use a canister like reservoir container for refrigerant lo-
cated downstream of the condenser, generally referred
to as a "receiver." This, as opposed to a reservoir can-
ister located upstream of the compressor, generally
called an accumulator. Historically, receivers have been
separate canisters plumbed into the system at a location
remote from the condenser, but lately, many designs
have been proposed for directly structurally integrating
the receiver/reservoir with the outlet manifold tank of the
condenser itself, often by co extruding the two, or braz-
ing them directly together when the entire condenser is
brazed. This generally creates a long, thin reservoir
tank, directly adjacent to the outlet manifold tank of the
condenser.
[0003] An air conditioning system needs a supply of
desiccant to which the refrigerant charge is continually
exposed during the life of the system in order to pick up
any traces of moisture entering the lines. The refrigerant
reservoir canisters have generally been the most con-
venient location for the desiccant supply, which may be
in a filter bag or cartridge somehow fixed inside the can-
ister before it is closed up. Whatever the location, it is
necessary that the desiccant material be well exposed
to the refrigerant flow, but be protected from jostling,
fracture or dislodgment, so as to prevent any of the des-
iccant particles from migrating through the lines and do-
ing damage to other parts of the system.
[0004] In the case of condensers with integral receiv-
ers, often referred to as integral RD's, existing patents
show a number of variations on a common theme. Var-
ious cartridges and other assemblies are provided to al-
low the desiccant charge to be installed after the basic
condenser/receiver structure has been run through the
braze oven and substantially completed, but for the ad-
dition of one or more end caps to the integral receiver
tank itself. The desiccant assembly is generally made
long and thin so as to take maximum advantage of the
interior size of the receiver tank while still allowing the
refrigerant to rise and fall freely within. The cartridge is
axially inserted post braze, and the tank end cap added
last. The end cap may be threaded and removable, or
welded in place. In either case, the desiccant assembly
or cartridge need not tolerate any more heat than, at the
most, the heat involved in brazing on the end cap itself,
which is localized and rather brief. For example, co
owned USPN 6170287 shows a long, thin fabric sleeve

held above and away from the end cap by a plastic post
or stand off, which protects the sleeve from the heat of
end cap welding, and later maintains the sleeve axially,
and, to an extent, radially in position during condenser
operation. None of these known assemblies, however,
would allow the desiccant cartridge to be installed be-
fore the condenser/receiver assembly was brazed,
which involves temperatures approaching 1200 de-
grees F for substantially longer periods than it takes to
weld on an end cap. Consequently, a post braze instal-
lation operation is a necessity, which adds cost and cy-
cle time.

SUMMARY OF THE INVENTION

[0005] The invention discloses a desiccant cartridge
structure for a condenser with integrally brazed receiver
tank that allows the cartridge to be assembled and in-
stalled before the condenser braze operation. In the em-
bodiment disclosed, the cartridge is also fixed in place
within the tank by and during the braze operation itself.
[0006] In the preferred embodiment , all parts of the
desiccant assembly or cartridge are initially chosen to
be capable of withstanding the braze operation temper-
ature. These components include a long, thin heat re-
sistant tube (preferably, a metal tube of material similar
to the tank itself), filled with a heat resistant desiccant
and open to refrigerant flow through a suitable heat re-
sistant filter material and ventilated end closure. A sim-
ilarly heat resistant locating and retention member
serves to keep the cartridge axially and radially located
within the tank interior as it is inserted within the tank,
prior to the tank being closed with its end cap. The tank
end cap is fixed to the tank by and during the braze op-
eration, with no post braze operation needed, and the
desiccant cartridge remains in place, without damage,
during the same braze operation. In the embodiment
disclosed, the locating and retention member is a crown
shaped clip surrounding the cartridge tube, which not
only withstands the braze operation, but takes advan-
tage of it by fusing to the tube and tank interior so as to
fix it permanently within the tank.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These and other features of the invention will
appear from the following written description, and from
the drawings, in which:

Figure 1 is a schematic view of the general type of
condenser and integrated receiver tank referred to
above;
Figure 2 is a perspective view of the components of
the desiccant cartridge disassembled;
Figure 3 is a plan view of the completed cartridge;
Figure 4 is a cross section taken along the line 4-4
of Figure 3;
Figure 5 shows the cartridge about to be inserted
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into the receiver tank, prior to the braze operation;
Figure 6 shows the cartridge fully inserted, with the
end cap being added;
Figure 7 shows the cartridge being brazed in place
inside the tank during the basic condenser brazing
operation itself.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0008] Referring first to Figure 1, a condenser 10 of
the cross flow, headered type, or brazed aluminum con-
struction. Condenser 10 has an inlet/outlet header tank
12 on one side, and a return header tank 14 on the other,
each of which is divided into discrete upper (U) and low-
er (L) sections by separators 16 and 18 respectively.
Heated, compressed refrigerant vapor enters the upper
section (U) of header tank 12, above separator 16, and
flows across and through the flow tubes in the main pass
section (not illustrated in detail). In the main pass, re-
frigerant is condensed to liquid form and flows into the
upper section (U) of return tank 14, above the separator
18. From there, all liquid refrigerant is forced, by the sep-
arator 18, to flow through an upper inlet 20 and into an
attached reservoir or receiver tank 22, where it backs
up into a reserve column of varying height. From the re-
serve column, liquid refrigerant can flow down and
through a lower outlet 21, into lower section (L) of return
tank (14) and ultimately into a sub cooler section of con-
denser 10, comprised of those flow tubes located below
the two separators 16 and 18. In the sub cooler section,
liquid refrigerant is further cooled, below the tempera-
ture necessary to simply condense it, and flows finally
back into the lower section (L) of header tank 12. The
desiccant containing structure of the invention, not illus-
trated in Figure 1, is installed within receiver tank 22, as
described next. Mutually contacting surfaces of the var-
ious components of condenser 10 (tube ends to tube
slots, fin surface to tube outer surface, etc) are, as is
conventional, clad with a braze material of a eutectic alu-
minum-silicon alloy that melts at braze temperatures, is
pulled by capillary action into contact interfaces, and lat-
er hardens to form structural and sealed joints.
[0009] Referring next to Figures 2 through 4, a pre-
ferred embodiment of the desiccant cartridge of the in-
vention, referred to generally at 24, is illustrated. Car-
tridge assembly 24 has relatively few components, the
materials for which are chosen primarily so as to be ca-
pable of withstanding the typical temperatures and
times of the braze process, which can rise to around
1200 degrees F. The main component is a long, thin cy-
lindrical tube 26, of aluminum or other material that is
heat resistant and compatible with the base material of
receiver tank 22. As disclosed, tube 26 is substantially
closed at the upper end and, initially, open at the lower
end, with a wall thickness of approximately half a mil-
limeter, and approximately 250 mm in length and 25 mm
in diameter, so as to take maximum advantage of the
axial and radial space within receiver tank 22. Tube 26

has a volume sufficient to hold a charge of approximate-
ly 70 grams of a suitable desiccant material 28 which,
here, is a synthetic, crystalline, potassium sodium alu-
mina silicate molecular sieve, often referred to simply
as a synthetic zeolite. This material is suitable to the
product and process disclosed in that it absorbs mois-
ture, and also can withstand the braze temperatures de-
scribed above. The desiccant material 28 is packed into
the tube 26, followed by a firmly packed filter plug 30,
about 25 mm thick, of a binderless felt material of the
general type manufactured by Johns Mansville Co., and
referred to as Micro-fiber Felt-Type E. The filter material
is suitable to the task by virtue of being, again, heat re-
sistant, and also being fine enough to retain the desic-
cant particles, but still porous enough to freely admit re-
frigerant in and out. The filter plug 30 is followed by a
disk shaped aluminum screen 32, which is pressed
down firmly against the filter plug 30 and then crimped
in place by the bottom edge of tube 26 being formed
over its outer edge. If desired, a bleed hole 34 can be
added at the top of tube 26.
[0010] Still referring to Figures 4 through 6, the sub
assembly of tube 26 along with desiccant 28, filter plug
30 and retention screen 32 is positioned within the re-
ceiver tank 22 before and during the braze process, as
well as retained within receiver tank 22 thereafter, by a
locating and retention member in the form of a crown
shaped clip, indicated generally at 36. Clip 36 is also
formed of a metal compatible with the receiver tank 22,
with a rim 38 that fits tightly over the outside of tube 26,
and a series of resilient, outwardly extending fingers 40,
sized to slide along and tightly, resiliently engage the
inner surface of tank 22 when inserted, as shown in Fig-
ure 6. Clip 36 locates the entire desiccant assembly 24
axially above the ports 20 and 21, as well as radially
centered within the inner surface of tank 22, with ap-
proximately 3 mm radial clearance all the way around.
As such, tube 26 takes maximum advantage of the in-
terior space within tank 22, but without blocking refrig-
erant flow in any direction, and without blocking the inlet
and outlet 20 and 21. Clip 36 is also clad, on both sur-
faces, with the same kind of braze material referred to
above.
[0011] Referring finally to Figures 6 and 7, after as-
sembly 24 is installed, a close fitting tank bottom end
cap 42 is installed (but not otherwise attached to tank
22) and the entire assembly of condenser 10, integral
tank 22 and desiccant assembly 24 is fixtured and sent
through a braze oven, indicated schematically at 44.
Within oven 44, all parts are heated to the braze melt
temperature (higher than the clad melt temperature, but
significantly lower than the melt temperatures of the
base components themselves). The mechanical reten-
tion force of the tight fitting clip fingers 40 within tank 22
is sufficient to keep tube 26 in place during the braze
process, during which time liquid braze material runs in-
to the interface between clip rim 38 and the outside of
tube 26, as well as the interface between the tips of clip

3 4



EP 1 521 048 A1

4

5

10

15

20

25

30

35

40

45

50

55

fingers 40 and the inner surface of tank 22. Post braze,
this solidifies to form a rigid joint between tube 26 and
tank 22, just as at all other structural interfaces. As a
consequence of the structural connection formed during
the basic braze process, no post processing steps are
needed either to install the desiccant assembly or finish
the receiver tank. Thus, the method as disclosed does
more than just tolerate or withstand the braze process,
it takes advantage of it, as well, to establish and create
a structural connection. In operation, rising refrigerant
flows up through screen 32, filter plug 30 and into and
through the desiccant charge 28, while any displaced
gas exits the bleed hole 34, reversing the process as it
falls. The braze joints between clip 36, tube 26 and tank
22 are sufficient to hold up to vibration and jostling dur-
ing later operation of condenser 10, as much so as for
any other brazed joint in the entire structure. In addition,
the resilience of the clip fingers 40 helps to dampen such
jostling, while the radial clearance around tube 26
should prevent it from colliding with the inside of tank 22.
[0012] Variations in the disclosed embodiment could
be made. Any heat resistant material for tube 26 could
work, but the metal compatible with the tank 22 is pre-
ferred, because it can work with the braze process to
establish structural joints, as noted. A tube 26 that was
very finely meshed or ventilated could, alone, serve to
expose the desiccant charge 28 to the refrigerant inside
tank 22, while still keeping the desiccant grains from sift-
ing out. However, the filter plug 30 and screen 32 would
generally be more likely to assure proper exposure and
retention of the desiccant grains, especially if they were
likely to pulverize partially over long use. While the struc-
tural use of the braze process is preferred, a clip like 36
could, for example, use barbs on the fingers 40 and a
very tight interference on the rim 38 so as grab the inner
surface of the receiver tank 22 and the outer surface of
tube 26 respectively, and thereby serve to adequately
locate and retain the tube 26. Such a modified clip would
tolerate the braze process, and enable pre braze instal-
lation, but without participating in the braze process per
se. Such mechanical force only installation would re-
quire a greater insertion force, however. Theoretically,
something comparable to the stand-off post in USPN
6170287 referred to above, if made of a heat resistant
material, and also designed to be fixed to the desiccant
tube 26 as well as to be fixable to the interior of tank 22
in such a way as to radially and axially locate the tube
26, would work. The clip 36 disclosed is smaller and
lighter, however, and, since it is fixable axially along the
length of the tube 26, and radially between outside of
tube 26 and inside of tank 22, is much more efficient at
maintaining the axial and radial position of tube 26, both
in structural terms and in terms of low weight and ma-
terial cost.

Claims

1. In a condenser (10) having a header tank (14) on
one side with a receiver tank (22) attached beside
return header tank (14), said receiver (22) also hav-
ing an end closure (42) that is attached to tank (22)
concurrently a high temperature braze process that
forms the entire condenser (10), a desiccant car-
tridge assembly (24) capable of being installed with-
in said receiver tank (22) prior to said condenser
braze operation, comprising,

a tube (26) formed of a material capable of
withstanding the braze process, and sized to be in-
sertable axially within receiver tank (22) with a close
radial clearance,

a desiccant material (28) capable of with-
standing the braze process contained with tube (26)
and exposed to refrigerant within said receiver tank
(22), and,

a locating and retention member (36) formed
of a material capable of withstanding the braze
process, and engaged between tube (26) and the
inside of receiver tank (22) so as to maintain said
tube (26) radially centered and axially retained and
axially located within receiver tank (22),

whereby the desiccant cartridge assembly
(24) may be installed within receiver tank (22) be-
fore end closure (42) is attached during the high
temperature braze process.

2. A condenser (10) according to Claim 1, further
characterized in that said locating and retention
member (36) is a clip formed of a braze compatible
material that brazes to the outside of tube (26) and
to the inside of receiver tank (22) during the braze
process.

3. A condenser (10) according to Claim 1, further
characterized in that said tube (26) has a lower
end closed by a filter plug (30) formed of a material
capable of withstanding the braze process, said fil-
ter plug (30) having a porosity sufficiently small to
retain said desiccant material (28) and sufficiently
large to admit refrigerant, said filter plug (30) being
retained by a screen (32) formed of a material com-
parable to said tube (26).
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