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(57) A condenser for air-conditioning systems for
vehicles comprises at least one row of tubes (12, 12a,
12b) fixed to a pack of substantially flat fins (14) by
mechanical expansion of the tubes (12). The condenser
comprises a pair of tubes (12a, 12b) with circular cross-
sections situated at the ends of the row and a plurality of
tubes (12) with oblong cross-sections situated in the
inner portion of the row.
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Description

The present invention relates to a condenser for air-
conditioning systems for vehicles.

More precisely, the invention relates to a condenser
of the so-called mechanically-assembled type, compris-
ing at least one row of tubes fixed to a pack of substan-
tially flat fins by mechanical expansion of the tubes after
they have been inserted in aligned holes in the fins.

Condensers for vehicle air-conditioning systems
constitute a very special class of heat exchangers
because of the severe operating conditions to which
they are subject. The pressures inside the tubes may
reach values of the order of 30 bars before a safety sys-
tem intervenes by switching off the system. The working
temperatures of the condenser reach peak values of
120-140°C. These working conditions substantially dif-
ferentiate the structural characteristics of a condenser
from those of other types of heat exchangers present in
a vehicle.

Condensers produced by braze-welding assembly
techniques use tubes having a plurality of micro-ducts
separated by walls or ribs which enable the tube to with-
stand severe operating conditions without undergoing
permanent deformation or damages,with leakage of
coolant to the exterior. Although condensers of this type
have optimal performances from the point of view of
heat-exchange capacity and optimal structural strength,
they have the disadvantage of a very high cost.

Mechanically-assembled condensers are cheaper
than braze-welded ones but generally have inferior
heat-exchange efficiency. This is mainly due to the fact
that the mechanical assembly technique uses tubes
with circular cross-sections, the stable shape of which
enables them to withstand the high pressure levels
present in the system. However, the shape of the tubes
greatly penalizes the heat-exchange performance of the
condenser.

The Applicant's document EP-A-0 633 435
describes a mechanically-assembled condenser with
tubes having oblong cross-sections. Tubes of this type
considerably improve the performances of the con-
denser in terms of heat-exchange efficiency. However,
tubes with oblong cross-sections present difficulties
from the point of view of structural strength. The afore-
mentioned document EP-A-0 633 435 solves the prob-
lem of the inferior structural strength of tubes with
oblong cross-sections, in comparison with tubes with
circular cross-sections, with the use of particular dimen-
sions of the entire assembly of tubes-fins.

The structure of the heat exchanger described in
this document has given optimal experimental results
and can withstand the normal thermal and mechanical
stresses which occur during use in a vehicle.

However, tests have shown that there are still criti-
cal points from the point of view of structural strength,
particularly when the condenser is subjected to labora-
tory tests which produce more severe stress conditions
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than those which normally occur during the use of the
condenser in a vehicle.

In particular, laboratory tests have shown the pres-
ence of weak points which may give way, particularly as
a result of pulsed-pressure stress tests. A typical test of
this type provides for the condenser to be brought to a
temperature of about 100°C and for the tubes to be
stressed from the interior with a pressure variable alter-
nately between 5 and 30 bars at a frequency of the
order of 0.5-3 Hz.

The object of the present invention is to provide
improvements to mechanically-assembled condensers
having tubes with oblong cross-sections, which elimi-
nates or reduces the risks of their giving way, even in
pulsed-pressure test conditions.

According to the present invention, this object is
achieved by a heat exchanger having the characteristics
forming the subjects of the main claim.

More precisely, it has been noted that, during
pulsed-pressure stress tests, the tubes at the ends of
the row constitute the points with the greatest probabil-
ity of giving way.

According to the present invention, in order to over-
come this problem, tubes with circular cross-sections
are used at the ends of the row and tubes with oblong
cross-sections are used in the inner portion of the row.

By virtue of this characteristic, a greater structural
strength of the assembly of tubes-fins is achieved at the
ends of the row by virtue of the greater intrinsic resist-
ance to radial deformation of tubes with circular cross-
sections.

Further characteristics and advantages of the
present invention will become clear in the course of the
following detailed description, given purely by way of
non-limiting example, with reference to the appended
drawings, in which:

Figure 1 is a schematic, perspective view of a con-
denser according to the present invention,

Figure 2 is a schematic, perspective view of the
condenser of Figure 1, and

Figure 3 is a plan view of an end region of the con-
denser.

With reference to the drawings, a condenser for
vehicle air-conditioning systems is indicated 10. The
condenser 10 comprises a row of tubes 12, each of
which is fitted in a series of aligned holes 26 (Figure 3)
formed through substantially flat fins 14 superposed on
one another so as to form a pack. The connection
between the tubes 12 and the fins 14 is achieved by
mechanical expansion of the tubes after they have been
inserted with slight clearance through the aligned holes
of the fins. The ends of the tubes which project from the
pack of fins 14 are braze-welded to respective manifolds
16 and 18.
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Experimental structural strength tests have shown
that the tubes disposed at the ends of the row are more
exposed to the risk of breakage, particularly in the pres-
ence of pulsing internal pressure which causes fatigue
stressing of the system. 5

According to the invention, in order to increase the
structural strength of the assembly of tubes-fins, tubes
12a and 12b with circular cross-sections are used at the
ends of the row. The remaining tubes 12 situated in the
inner portion of the row have oblong (for example, oval) 10
cross-sections in order to achieve good heat-exchange
characteristics of the condenser.

Experimental tests have shown that the tubes with
circular cross-sections do not require the assistance of
the surrounding fins to withstand the internal pressure. 15
The use of tubes with circular cross-sections instead of
tubes with oblong cross-sections at the ends of the row
therefore achieves the necessary strength characteris-
tics to pass the most demanding tests without the need
for additional lateral restraint systems. This solution also 20
has the advantage of considerable stability as well as
good structural strength.

Claims
25
1. A condenser for air-conditioning systems for vehi-
cles, comprising at least one row of tubes (12, 12a,
12b) fixed to a pack of substantially flat fins (14) by
mechanical expansion of the tubes after they have
been inserted in aligned holes (26) in the fins (14), 30
characterized in that it comprises a pair of tubes
(12a, 12b) with circular cross-sections situated at
the ends of the row and a plurality of tubes (12) with
oblong cross-sections situated in the inner portion
of the row. 35
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