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Description

Field of the invention

[0001] This invention relates to the cooling radiator
field, in particular to a cooling radiator with overpressure
bypass and endothermic engine including said radiator.

Description of the prior art

[0002] Cooling radiators of the cooling fluid usually in-
clude a bundle of tubes parallel with each other that
merge into two lateral tanks. The input and output open-
ings of the liquid are placed in said lateral tanks.

[0003] When one of said openings is placed on one
tank, while the other is placed on the opposite tank, the
radiator is called "I" radiator, because the fluid passes
through the radiator in one direction only.

[0004] Whereasthe radiators called "U" radiators have
both openings, input and output opening, placed on the
same tank. In this case said tank has a dividing baffle
which defines two volumes, upper and lower volume, so
that the tube bundle is connected with an extremity to
said upper volume and with the other extremity to the
lower volume. It is still usually present the second lateral
tank: in this case the fluid enters the upper volume of the
tank and passes through the tube bundle in one direction
and in the opposite. Said tube bundle bends connecting
the two volumes, then fluid goes back, following an ideal
"uUn.

[0005] The thermal efficiency of the "U" radiators is
higher than the efficiency of the "I" radiators, moreover,
the use of such radiators simplifies the disposition of the
pipes that bring the fluid from the engine to the radiator
and vice versa, therefore it optimizes the use of the space
in the engine compartment.

[0006] On the other hand, however, the "U" radiators
have higher friction loss than the "I" radiators, in particular
the friction loss curve as a function of the flow rate is
steeper in "U" radiators than in "I" radiators.

[0007] The rate flow of the cooling fluid in the radiator
is variable because it is generated by a pump directly or
not directly operated by the driving shaft. This means that
the rate flow and therefore the losses increase with the
number of engine revolutions, creating a condition of
overpressure in the radiator, which may become critical
in terms of the sealing performance of the radiator itself.
On the other hand, it is not possible to reduce the flow
rate of said pump of cooling fluid, because at a medium-
low rpm, the flow rate will not be sufficient to assure the
correct cooling of the cooling fluid. This problem is par-
ticularly evident in last generation engines, which have
an almost flat torque trend, so as the maximum torque
value is already available at moderate rpm, while the
pump of the cooling fluid is far from reaching the highest
possible flow rate.

[0008] Theseproblemsleadtokeep using"l"radiators,
in orderto notto have problems of inefficiency at medium-
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low rpm or of sealing at high rpm, even if "I" radiators are
bulkier and more thermally inefficient that "U" radiators.
[0009] Therefore, the radiator is often oversized for
mechanical reasons rather than for thermodynamic rea-
sons.

Summary of the invention

[0010] The aim of this invention is to provide a cooling
radiator that solves all the problems set forth above.
[0011] Thereforethe objectofthisinventionisa cooling
radiator with overpressure bypass.

[0012] This invention also relates to an endothermic
engine including said cooling radiator with overpressure
bypass.

[0013] According to another aspect of this invention,
said radiator is to be used in endothermic engines char-
acterized by a flat torque curve, as that the dimensions
of the radiator may be reduced, the cooling pump being
equal, without having sealing problem on the radiator it-
self at high rpm.

[0014] This invention refers in particular to a cooling
radiator with overpressure bypass and endothermic en-
gine including said radiator, as described more fully in
the claims, which are an integral part of this description.

Brief description of the Figures

[0015] Further characteristics and advantages of the
invention will be more apparent in light of a detailed de-
scription of a preferred, but non-exclusive, embodiment
of a cooling radiator with overpressure bypass, shown
with the help of the drawings that are attached hereto,
which are merely illustrative and not limitative, in which:

* Fig. 1 schematically shows a "U" radiator provided
with bypass;

* Fig. 2 shows the graph of the friction loss as a func-
tion of the flow rate of the cooling fluid both for the
"U" radiator and for the "I" radiator. The point high-
lighted in the graph is the intervention point of the
overpressure valve that levels the friction loss value
of the "U" radiator;

* Fig. 3 shows a cross-sectional view of a tank in-
cluded in a "U" radiator, with the baffle dividing the
upper and lower volume put in evidence;

* Fig. 4 shows an overpressure valve coupled to the
dividing baffle described above;

* Fig. 5 shows said dividing baffle;

* Fig. 6 shows a longitudinal section of the overpres-
sure valve of figure 4;

« Fig. 7 schematically shows an
with bypass;

radiator provided

Detailed description of a preferred embodiment of the
invention

[0016] With reference to figures 1 and 2, a preferred
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embodiment applied to a "U" radiator includes a tank 2
with an input opening 21 and an output opening 22 of a
cooling fluid 3 and a dividing baffle 23 which divides the
tank in two volumes Vsup and Vinf and a tube bundle 1
whose function is to connect said volumes with each oth-
er, asto allowthe cooling fluid to pass through the radiator
first in a direction and then in the opposite.

[0017] Said dividing baffle 23 is provided, in said pre-
ferred embodiment, with an overpressure valve 24 whose
function is to provide a bypass for the tube bundle, al-
lowing the passage of a portion of the fluid directly from
the input opening to the output opening. In this way, said
portion of flow rate does not pass through the tube bundle
and the pressure generated in the radiator levels itself
(see Fig. 2).

[0018] Evenifsaid portion of flow rate that is conveyed
directly from the input to the output of the radiator is not
cooled by the radiator, the engine will not have problems,
because the flow rate that passes through the tube bun-
dle is more than sufficient to reach the wanted overall
lowering of the temperature of the cooling fluid.

[0019] In figures from 3 to 6 it is shown a preferred
embodiment of an overpressure valve 24. It includes (i)
a rounded head 242 whose lower part is connected, and
is preferably coaxial, with (ii) a small shaft 241, (iii)) a
support 244 integral with the tank 2 and provided with a
hole 245 which is compatible with the section of said small
shaft 241; (iv) a counter spring 243 whose function is to
maintain the rounded head 242 in contact with the edges
of a hole 231 made in the radiator and in particular in the
dividing baffle 23.

[0020] Said counter spring is adjusted as to allow the
lowering of the rounded head 242 when a predetermined
pressure level in the upper volume Vsup of the tank 2 is
reached, and to allow the passage of a certain quantity
of cooling fluid through the hole 231 and also through the
support 244 provided with appropriate openings for the
passage of the fluid.

[0021] In particular, said hole 245 made in the support
244 constitutes a real baffle leaning out toward the round-
ed head 242 as to obtain a twofold function:

- keep the small shaft 241 in axis;

- determine the maximun limit of opening of the over-
pressure valve 24, that is the maximum lowering of
the rounded head 242.

[0022] Another possible embodiment of the overpres-
sure valve may be obtained by means of at least a me-
chanical or pneumatic or electric actuator.

[0023] With reference to figure 7, another preferred
embodiment of cooling radiator with overpressure by-
pass is applied to an "I" radiator. In this case, the radiator
comprises a tank 2’ in which said input opening 21 is
made, a tank 4’ in which said output opening 22 is made,
and said tube bundle 1 whose function is to interconnect
said tanks, as to make the cooling fluid pass through the
radiator from a tank to the other. An advantage is that
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said bypass means comprise not only the said overpres-
sure valve 24, but also an auxiliary pipe 25 that has the
same function of the baffle 23 illustrated in the "U" radi-
ator, that is whose function is to convey a portion of the
flow rate of the cooling fluid from the input opening 21 to
the output opening 22, when said valve comes into op-
eration. In this case, said hole 231 is bored at the bound-
ary between said tank 2 and said auxiliary pipe 25.
[0024] The particular embodiments described here do
not limit the scope of this invention which covers all the
alternative embodiments defined by the claims.

Claims

1. Cooling radiator comprising: a tube bundle (1), an
input opening (21) and an output opening (22) of a
cooling fluid (3), and bypass means (24) whose func-
tion is to directly convey a portion of the flow rate of
the cooling fluid from said input opening to said out-
put opening, limiting the flow rate of cooling fluid in
the tube bundle and the pressure developed in it,
when this pressure exceeds a predetermined value.

2. Radiator according to claim 1, of the "I" type com-
prising also a first tank (2’) in which said input open-
ing (21) is made, a second tank (4’) in which said
output opening (22) is made, and said tube bundle
(1) whose function is to interconnect said first and
second tanks, as to make the cooling fluid pass
through the radiator from a tank to the other, being
said first and second tank placed one opposite the
other.

3. Radiator according to claim 1, of the "U" type com-
prising also a third tank (2) divided in two volumes
by a baffle (23), and a tube bundle (1) whose function
is to interconnect said volumes with each other, as
to make the cooling fluid pass through the radiator
first in one direction and then in the opposite direc-
tion, being a first of said two volumes connected to
said input opening (21) and a second of said two
volumes connected to said output opening (22).

4. Radiator according to claim 3, provided also with a
fourth tank (4) placed opposite to said third tank (2),
said fourth tank having the function to take in an ex-
tremity of the incoming and outgoing tube bundle (1)
of the cooling fluid, in order to interconnect said two
volumes.

5. Radiator according to claim 1, in which said bypass
means are obtained by means of an overpressure
valve (24).

6. Radiator according to claim 5, in which said over-
pressure valve comprises: (i) a rounded head (242)
connected preferably in a coaxial way with (i) a small
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shaft (241); (iii) a support (244) integral with the ra-
diator and provided with a hole (245) in which said
small shaft (241) is inserted; (iv) a counter spring
(243) whose function is to keep the rounded head
(242) in contact with the edges of a hole (231) bored
in the radiator.

Radiator according to claims 3 and 6, in which said
hole (231) in contact with said rounded head (242)
of said overpressure valve (24), is bored in said di-
viding baffle (23).

Radiator according to claim 2 and 5 in which said
bypass means comprise also an auxiliary pipe (25)
through which the exceeding cooling fluid flows, be-
ing conveyed by means of said overpressure valve
(24).

Radiator according to claims 2, 6, and 8, in which
said hole (231), in contact with said rounded head
(242) of said overpressure valve (24), is bored at the
boundary between the tank (2), provided with the
input opening and said auxiliary pipe (25).

Radiator according to claim 1 in which said bypass
means have the function to limit the pressure devel-
oped in the radiator according to a flat trend, when
represented in a graph that shows the pressure trend
as a function of the flow rate of the cooling fluid in-
troduced in the radiator.

Endothermic engine provided with liquid cooling
characterized by the fact that it comprises said by-
pass means whose function is to convey a portion
of cooling fluid directly from an input opening to an
output opening of the radiator, when the internal
pressure of the radiator exceeds a predetermined
value.

Vehicle provided with endothermic engine with liquid
cooling characterized by the fact that it comprises
said bypass means whose function is to convey a
portion of cooling fluid directly from an input opening
toan output opening of the radiator, when the internal
pressure of the radiator exceeds a predetermined
value.
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