EP 4 407 105 A1

(19) Europdisches
Patentamt
0’ European
Patent Office
Office européen
des brevets
(12)

(43) Date of publication:
31.07.2024 Bulletin 2024/31

(21) Application number: 24154275.2

(22) Date of filing: 26.01.2024

(11) EP 4 407 105 A1

EUROPEAN PATENT APPLICATION

(51) International Patent Classification (IPC):
EO2F 9/22(2006.01)

(562) Cooperative Patent Classification (CPC):
EO2F 9/2217; F15B 1/26; F15B 21/14

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FI FR GB
GRHRHUIEISITLILTLULVMC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
GE KH MA MD TN

(30) Priority: 27.01.2023 1T 202300001332

(71) Applicant: CNH Industrial Italia S.p.A.
10156 Torino (IT)

(72) Inventor: CHIOCCOLA, Francesco
10156 Turin (IT)

(74) Representative: CNH Industrial IP Department
Leon Claeysstraat 3A
8210 Zedelgem (BE)

(54) IMPROVED TANK FOR A VEHICLE

(57)  Tank (1) for a hydraulic system of a vehicle, the
tank (1) comprising a housing (2) defining a space (3) for
housing a hydraulic fluid, the tank (1) comprising a inlet
(4) and an outlet (5) configured to allow the filling and
spilling od the hydraulic fluid to/from the space (3) with

respect to the hydraulic system, the tank (1) comprising
energy generation means (10) configured to generate
electrical energy from the movement of the hydraulic fluid
from the inlet (4) towards the outlet (5).
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Description

TECHNICAL FIELD

[0001] The present invention concerns a tank for a
work vehicle.
[0002] The present invention finds its preferred, al-

though not exclusive, application in work vehicles such
as earth moving machines. Reference will be made to
this application by way of example below.

BACKGROUND OF THE INVENTION

[0003] Work vehicles such as earth moving machines
use power provided by power sources such as internal
combustion engine or electric machines powered by bat-
teries to operate a variety of utilities.

[0004] Making reference to hydraulic systems of the
work vehicle, it is widely known that they are particularly
energy consuming. In particular, the energy consumption
of such hydraulic system is due to the energy need to
carry the pumping means that feed hydraulic fluid at high
pressure to operate the work vehicle system and to the
energy losses

[0005] An example of prior art tank 1’ that is used in
hydraulic system of a work vehicle is shown exemplarily
in Figure 1. Such tank 1’ comprises a plurality of walls 2’
that delimit a space 3’ configured to house the hydraulic
fluid coming from outlets of the hydraulic systems via an
inlet 4’. The collected hydraulic fluid is then filtered and
provided to inlet of the hydraulic system via an outlet 5'.
[0006] Due to the increasing need to provide environ-
mental friendly vehicles, it is felt to improve efficiency of
the vehicles by reducing the overall power consumption
of the vehicle.

[0007] Inview of the above, the need is felt to optimize
the energetic balance of the work vehicles provided with
hydraulic systems in order to reduce the overall power
consumption of these latter.

[0008] An aim of the presentinvention is to satisfy the
above mentioned needs in a cost-effective and optimized
manner.

SUMMARY OF THE INVENTION

[0009] The aforementioned aim is reached by tank, a
hydraulic system and a vehicle as claimed in the append-
ed set of claims.

BRIEF DESCRIPTION OF DRAWINGS

[0010] Forabetter understanding of the presentinven-
tion, a preferred embodiment is described in the follow-
ing, by way of a non-limiting example, with reference to
the attached drawings wherein:

e Figure 1 is perspective view of a prior art tank of a
hydraulic system of a work vehicle;
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* Figure 2 is perspective view of a tank according to
the invention of a hydraulic system of a work vehicle;

e Figure 3 is a lateral view of the tank of figure 2; and

e Figures 4a-4e are schematic representations of a
portion of the tank according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0011] Figure 1 discloses a tank 1 for a hydraulic sys-
tem (not shown) of a work vehicle (not shown) such as
an earth moving machine or an agricultural vehicle.
[0012] The tank 1 comprises a plurality of walls 2 con-
nected together to define a space 3 for housing a hydrau-
lic fluid such as an operative fluid of the hydraulic system,
e.g. oil or water. Preferably, the hydraulic system is an
hydraulic oil system of the work vehicle.

[0013] Inthe disclosed example, the tank 1 has a sub-
stantially parallelepiped shape, i.e. comprising a top plate
2a, a bottom plate 2b and a plurality of lateral walls 2¢
connecting together the top and bottom plates 2a, 2b.
[0014] The walls 2 are connected together to define a
space 3 configured to house the aforementioned hydrau-
lic fluid. In particular, the top and bottom plates 2a, 2b
are spaced along a first axis A, vertical, and delimit the
space 3 along such direction and the lateral walls 2c con-
nects the top and bottom plates 2a, 2b along their perim-
eter and delimit the space 3 along a second axis B, trans-
versal, direction.

[0015] Thetank1 furtherdefinesaninlet4 andanoutlet
5 configured to be respectively connected to an outlet
and an inlet of at least a hydraulic system of the work
vehicle.

[0016] In particular, the inlet 4 is realized in top plate
2a while outlet 5 is realized in the bottom plate 2b. Pref-
erably, as shown, the inlet 4 and the outlet 5 are defined
by conduits 4’, 5’ carried by the respective plate 2a, 2b
and extending from this latter within space 3. Such con-
duit 4’, 5’ is fluidly connected to the aforementioned out-
let/inlet of the hydraulic systems, e.g. by dedicated con-
duits or hoses.

[0017] Preferably, atleast fluidically upstream to outlet
5, the tank 1 is provided with filtering means 6 configured
to filter the hydraulic fluid before sending the latter to-
wards the inlet of hydraulic systems. Similar filtering
means may be provided also downstream to the inlet 4,
even if not explicitly shown herewith.

[0018] Such filtering means may be also be integrated
into pumping means, here further not shown, according
to the specific need of the work vehicle and/or of the
hydraulic systems.

[0019] Preferably the tank 1 further comprises a sep-
aration wall 7 housed within space 3 and configured to
divide this latter in a first portion 3’ and a second portion
3". In particular, the separation walls 7 is carried by a pair
of lateral walls 2c and the first portion 3’ houses the inlet
4 and the second portion 3” houses the outlet 5.

[0020] In detail, the separation wall 7 extends along
the first axis direction A and is preferably spaced from
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the top plate 2a and the bottom plate 2b thereby defining
an upper gap 8 and a lower gap 8". The hydraulic fluid
coming from inlet 4 flows passing from lower gap 8" to-
wards the outlet 5 and, in case of overflow, may pass
from upper gap 8'.

[0021] According to the invention, the tank 1 is provid-
ed with energy generation means 10 configured to gen-
erate electric energy from hydraulic fluid movement from
the inlet 4 towards the outlet 5.

[0022] Accordingly, energy generation means 10 are
housed in space 3 so that the movement of fluid between
inlet and outlet 4, 5 allows the generation of electrical
energy. Preferably, the energy generation means 10 are
housed in space 3, more in detail in the first portion 3’
and advantageously in proximity of lower gap 8".
[0023] In detail, the energy generation means 10 com-
prises a rotating portion 11 and a supporting shaft 12,
the rotating portion 11 is carried engaged in rotation with
the supporting shaft 12 and is configured to be propelled
by the movement of hydraulic fluid therethrough.

[0024] The supporting shaft 12 carried by housing 2 in
a rotatably free manner and is connected to an energy
generation device G, e.g. mechanically, such as a gen-
erator configured to produce electrical energy via sup-
porting shaft 12 rotation.

[0025] Preferably, in the disclosed embodiment, the
supporting shaft 12 is carried by two lateral walls 2¢ so
that the supporting shaft 12 can rotate about an axis per-
pendicular to axis A and B.

[0026] The rotating portion 11 is shaped in order to
receive a pushing force by the hydraulic fluid in move-
ment in order to produce a rotation of the supporting shaft
12. In particular, the rotating portion 11 may comprise at
least a vane configured to be pushed by the hydraulic
fluid.

[0027] Figures 4a to 4e discloses different embodi-
ments of the rotating portion 11 comprising each different
number and typology of shovels. In particular, but not in
a limitative way, the shovel may be one or more among
a squirrel cage darricus shovel (figure 4a), a H-darricus
shovel (figure 4b), a darricus shovel (figure 4c), a gorlov
shovel (figure 4d) or a savonius shovel (figure 4e).
[0028] The operation of the embodiment of the inven-
tion as described above is the following.

[0029] During the operation of the vehicle, the hydrau-
lic fluid is stored in the tank 1 passing from inlet 4 towards
outlet 5 through space 3 and in particular through gap
3” . During such passage its velocity is therefore at its
maximum value in gap 3’; therefore, fluid passes from
the energy generator means 10 that are housed in the
proximity of the gap 3’. The rotating portion 11 is therefore
pushed by the passage of the fluid that makes rotate the
supporting shaft 12 whose rotation is used by generation
means G to produce electrical energy. Such electrical
energy may be used for operating other electrical ele-
ments of the vehicle.

[0030] Inview of the foregoing, the advantages of tank,
hydraulic system and vehicle according to the invention
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are apparent.

[0031] The proposed tank arrangement allows to re-
covery part of the kinetic energy that is still available in
the flow and that would be otherwise wasted.

[0032] In detail, the energy generation means 10 may
be used for any typology of hydraulic fluid and in any
shape and typology of tank, thereby being adapt to be
installed also in existing tanks with minor modifications.
[0033] Indetail, the use in oil hydraulic systems in work
vehicle, due to density and pressures of oil, allows to
recovery a considerable energy quantity without increas-
ing the pressure drop in the related hydraulic circuits.
[0034] The peculiar positioning in the lower gap where
the speed is maximized allows to use the maximum of
kinetic energy of the fluid to be provided to the generator.
[0035] Itis clear that modifications can be made to the
described tank, hydraulic system and vehicle which do
not extend beyond the scope of protection defined by the
claims.

[0036] For example, the shape of the tank may vary
such as the shape and number of inlet and outlet.
[0037] Similarly, the tank may comprise more energy
generation means of different size and shapes provided
they comprise the operational claimed features.

[0038] Moreover, the energy generation means 10
could be placed within one between inlet 4 and outlet 5
conduits, in particular in inlet 4.

Claims

1. Tank(1)for a hydraulic system of a vehicle, said tank
(1) comprising a housing (2) defining a space (3) for
housing a hydraulic fluid, said tank (1) comprising
an inlet (4) and an outlet (5) configured to allow the
filling and spilling of said hydraulic fluid to/from said
space (3) with respect to said hydraulic system, said
tank (1) comprising energy generation means (10)
configured to generate electrical energy from the
movement of said hydraulic fluid from said inlet (4)
towards said outlet (5).

2. Tankaccording to claim 1, wherein said energy gen-
eration means (10) comprises a rotating portion (11)
and a supporting shaft (12) carried in a rotatably free
manner by said housing (2), said rotating portion (12)
being configured to be pushed by the movement of
said fluid, said supporting shaft (12) being connected
to a generator (G) configured to generate electrical
energy from the rotation of said supporting shaft (12).

3. Tankaccording to claim 2, wherein said rotating por-
tion (11) is carried in a rigid manner by said support-
ing shaft (12).

4. Tankaccording to claim 2 or 3, wherein said rotating
portion (11) comprises one or more among a squirrel
cage darricus shovel, a H-darricus shovel, a darricus
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shovel, a gorlov shovel or a savonius shovel.

Tank according to any of the preceding claims,
wherein said housing (2) comprises a top and a bot-
tom walls (2a, 2b) and a plurality of lateral walls (2c),
said energy generation means (10) are carried by
said lateral walls (2c).

Tank according to claim 5, wherein said tank (1) com-
prises a separation wall (7) housed within said space
(3) and dividing this latter into a first portion (3’) con-
nected to said inlet (4) and a second portion (3")
connected to said outlet (5), said separation wall (7)
defining an upper gap (8’) and a lower gap (8") with
respectively said top and bottom walls (2a, 2b), said
energy generation means (10) being housed in said
first portion (3’).

Tank according to claim 6, wherein said energy gen-
eration means (10) is housed in proximity of said
lower gap (8").

Tank according to any of claims 1 to 5, wherein said
energy generation means (10) are integrated in one
between inlet and outlet (4, 5) conduits.

Hydraulic system for a vehicle comprising a tank as
claimed in any of the preceding claims.

Work vehicle comprising at least one hydraulic sys-
tem as claimed in claim 9.
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FIG. 2

FIG. 1 PRIOR ART
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FIG. 4
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