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EP 0 590 945 A1

Vehicle radiator.

@ A vehicle radiator consists of a heat
exchanger assembly (1) comprising at least two
rows of flat liquid-conducting tubes (9) and fin
units (8) which are arranged between each pair
of tubes in the respective row and are adapted
to guide air flow through the heat exchanger
assembly in the transverse direction of the rows
of tubes; an inlet tank (2) connected to a first
end of the heat exchanger assembly for receiv-
ing heated liquid from the engine block of the
vehicle and for distributing this liquid to the
tubes ; and an outlet tank connected to a sec-
ond end of the heat exchanger assembly for
receiving cooled liquid from the tubes and dis-
charging it into the engine block, said inlet and
outlet tanks each having a connecting plate (2,
3) with a number of connecting holes (5) for the
tubes. The connecting plates (2, 3) are provided
at the location of each hole (5) with a connect-
ing piece (6) projecting from the tank. The ends
of the tubes have a widened portion (7) for
receiving the corresponding connecting pieces
of the connecting plates. The tubes of the first
row are disposed close to the corresponding
tubes of the second row along the tube portion
located between the widened tube end por-
tions.
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The present invention relates to a vehicle radiator
consisting of a heat exchanger assembly comprising
at least two rows of flat liquid-conducting tubes and
fin units which are arranged between each pair of
tubes in the respective row and adapted to guide air
flowing through the heat exchanger assembly in the
transverse direction of the rows of tubes; an inlet tank
connected to afirst end of the heat exchanger assem-
bly for receiving heated liquid from the engine block
of the vehicle and for distributing this liquid to the
tubes; and an outlet tank connected to a second end
of the heat exchanger assembly for receiving cooled
liquid from the tubes and discharging itinto the engine
block, said inlet and outlet tanks each having a con-
necting plate with a number of connecting holes for
the tubes.

Current trends in the design of vehicles, especial-
ly automobiles and trucks, are resulting in reduced
space in the engine compartment. The room avail-
able for the various components is reduced. Some
components can be made smaller for adaptation to
the reduced space. Other components cannot be re-
duced in size by down-scaling, since the capacity of
the component is then decreased. A component of
this type is the vehicle radiator.

A known type of vehicle radiator is illustrated di-
agrammatically in Figure 1 of the accompanying
drawings. The radiator consists of a heat exchanger
assembly 21, an inlet tank 22 and an outlet tank (not
shown). The inlet tank in Figure 1 is represented by
its connecting plate 24. The heat exchanger assembly
consists of two rows of flat tubes 25 and, alternating
with the tubes, interposed fin units 26. The construc-
tion of the fin units and the function of the radiator are
well known to the person skilled in the art and will not
be described in detail below. The tube ends are insert-
ed into and soldered around the edges of holes
punched out of the connecting plates.

This known radiator has a number of disadvan-
tages. First, the tube ends inserted in the inlet tank
and outlet tank, respectively, create turbulence and
slow the flow of heated water from the cooling chan-
nels in the engine block to the tubes in the heat ex-
changer assembly. Second, the connection between
tube and connecting plate is weak. Third, the neces-
sary distance between the rows of holes in the con-
necting plates creates a gap 27 through the heat ex-
changer assembly. No heat transfer takes place in
this gap. For practical reasons, however, the fin units
are allowed to extend across the gap too, which cre-
ates an unnecessary pressure drop for the air flowing
through.

The principal object of the invention is to elimin-
ate the abovementioned disadvantages of known ra-
diator constructions.

A further object is to provide a radiator which is
more efficient than the known radiator construction
and which atthe same time takes up less spacein the
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engine compartment.

These objects are achieved with a vehicle radia-
tor of the kind set out in the introduction, in which the
connecting plates are provided at each hole with a
connecting piece projecting from the tank; the ends of
the tubes have a widened portion for receiving the
corresponding connecting pieces of the connecting
plates; and the tubes of the first row are disposed
close to the corresponding tubes of the second row
along the tube portion located between the widened
portions of the tube.

One advantage of the radiator according to the
invention is that the connection between the heat ex-
changer assembly and the connecting plates can be
made stronger by virtue of the insertion of the con-
necting pieces into the tube ends. The strength of the
construction can be increased further if the tubes of
the first row are connected to the corresponding
tubes of the second row in those tube portions, in
each row, which bear against each other.

Another advantage of the radiator according to
the invention is that the end of one tube is at all times
in the same plane as the corresponding ends of the
other tubes. This gives a radiator construction with a
well-defined distance between the connecting plates,
even if the flat tubes have different lengths prior to
the widening of the ends of the tubes. The reason for
this is that the widening of the tube ends shortens the
tube from, for example, 500 mm to 498 mm. Any dif-
ferences in the original tube length are eliminated
during the widening of the tube ends. The widened
portions "take up" these differences in tube length
and guarantee that the finished tubes have the same
length.

The invention will now be described in detail be-
low with the aid of an embodiment given by way of ex-
ample only and with reference to the attached draw-
ings, in which

Fig. 1 shows diagrammatically a known vehicle
radiator.

Fig. 2 shows in an exploded view, and diagram-
matically, a vehicle radiator according to the inven-
tion.

Fig. 2 shows a heat exchanger assembly 1 of a
vehicle radiator constructed according to the inven-
tion. The heat exchanger assembly comprises, like
the heat exchanger assembly in conventional vehicle
radiators described above, two connecting plates 2,
3, of which the one connecting plate 2 constitutes one
of the delimiting surfaces of an inlet tank (not shown),
while the second connecting plate 3 constitutes one
of the delimiting surfaces of an outlet tank (not
shown). Inserted between the connecting plates 2, 3
are two essentially parallel rows of flat tubes 9, de-
signed to cool and convey the flowing water from the
one tank to the other. The connecting plates are pro-
vided with two essentially parallel rows of holes 5
which run in the longitudinal direction of the connect-
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ing plate, and which are situated at a distance from
each other in the transverse and the longitudinal di-
rection. Associated with the holes are connecting
pieces 6 directed outwardly from the connecting plate
in the direction toward the tubes situated between the
plates. The flat tubes arranged between the plates
are widened at their respective end portions 7 to pro-
duce a larger inlet and outlet area to and from the heat
exchanger assembly 1, and to produce a more grad-
ual transition between the inlet and outlet tanks, re-
spectively, and the tubes.

However, the tube ends have a smaller dimen-
sion that the rest of the flattened tube, as seen in the
main plane of the tube. The tube ends are widened so
much and are given a shape adapted to the connect-
ing pieces such that the tube ends can be pushed
onto the connecting pieces and soldered onto these
in order to form a tight and stable connection between
the connecting plate and the tubes. The tubes of the
one row bear against the tubes of the second row
along essentially the whole flat portion of the tubes.
The tubes are preferably soldered together at this
bearing portion 10 in order to create a further im-
provement in the stability and strength of the con-
struction.

Alternating with the tubes 9 in each row are fin
units 8, which are of a conventional type, for guiding
the air flow which is used for cooling the liquid situat-
ed in the tubes.

The embodiment described above in accordance
with the present invention has a number of advantag-
es compared to previously known vehicle radiators.

The contact between the tubes, arranged adja-
cent to one another in the transverse direction, along
essentially the whole of their length, gives the vehicle
radiator a smaller thickness, which, according to cal-
culations, gives a total weight reduced by approxi-
mately 12% as a result of a reduced amount of mate-
rial in tank, connecting plate and fin unit. In addition,
the pressure drop in the air flow is reduced by approx-
imately 18% as a result of the reduced thickness.

The design of connecting plates with connecting
pieces leads to a reduced pressure drop in the water
flowing through the radiator, since the tubes do not
project into the tank. The connection between the
tube ends and the connecting pieces is also strength-
ened by virtue of the fact that soldering can be carried
out over a larger surface.

Claims

1. Avehicle radiator consisting of a heat exchanger
assembly comprising at least two rows of flat lig-
uid-conducting tubes and fin units which are ar-
ranged between each pair of tubes in the respec-
tive row and are adapted to guide air flowing
through the heat exchanger assembly in the
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transverse direction of the rows of tubes; an inlet
tank connected to afirst end of the heat exchang-
er assembly for receiving heated liquid from the
engine block of the vehicle and for distributing
this liquid to the tubes; and an outlet tank con-
nected to a second end of the heat exchanger as-
sembly for receiving cooled liquid from the tubes
and discharging it into the engine block, said inlet
and outlet tanks each having a connecting plate
formed with a corresponding number of connect-
ing holes for the tubes, characterised in that said
connecting plates (2, 3) are provided at the loca-
tion of each hole (5) with a connecting piece (6)
projecting from the tank; the ends of the tubes (9)
have a widened portion (7) for receiving the cor-
responding connecting pieces of the connecting
plates; and in that the tubes of the first row are
disposed close to the corresponding tubes of the
second row along the tube portions located be-
tween the widened tube end portions.

A vehicle radiator as claimed in Claim 1, charac-
terised in that the tubes of the first row bear
against the corresponding tubes of the second
row and are secured together at their points of
contact.
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