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(54) RADIATOR CONTROL SYSTEM FOR A WORK VEHICLE AND CONTROL METHOD FOR A 
WORK VEHICLE

(57) Control system for a work vehicle (10; 10’) com-
prising a radiator (20), a fan (21) for generating an air
flow directed towards the radiator (20) to perform a clean-
ing operation thereof, a temperature sensor (22; 22’, 23’)
adapted to detect a temperature (T) of a portion of the
work vehicle (10). The control system (1; 1’) comprises

a control unit (2) operatively connected to the tempera-
ture sensor (22; 22’, 23’) and the fan (21). The control
unit (2) is configured to command the fan (21) to perform
the cleaning operation for a cleaning time interval, the
duration of which is dependent on the detected temper-
ature (T).
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Description

TECHNICAL FIELD

[0001] The present invention concerns a control sys-
tem for a work vehicle, preferably an agricultural vehicle,
such as a tractor. The present invention also relates to
a work vehicle comprising a control system and to a con-
trol method for a work vehicle.

BACKGROUND OF THE INVENTION

[0002] Work vehicles are known to comprise one or
more radiators, which allow certain parts (e.g., the engine
and/or the transmission) of the work vehicles to be cooled
down.
[0003] In general, the radiators comprise a bundle of
tubes, which are internally crossed by a coolant and pos-
sibly equipped with fins. During operation, the tubes are
impinged externally by an air flow due, by way of exam-
ple, to the relative motion between the work vehicle and
the air surrounding it, or the action of a fan positioned in
proximity to the radiator(s). The airflow absorbs heat from
the coolant flowing inside the tubes.
[0004] The radiators of work vehicles, particularly ag-
ricultural vehicles, are often exposed to the accumulation
of contaminants (dust, debris, mud...) due to the working
conditions they are subjected to. Such accumulation may
result in a reduced thermal exchange between the cool-
ant and the airflow and may cause overheating of the
parts of the vehicle to be cooled.
[0005] In light of this, the fan of the work vehicles may
be adapted to generate and orient a forced cleaning air-
flow towards the radiator. The forced airflow allows clean-
ing of the parts of the radiator that are exposed to the
contaminants and the regions adjacent thereto.
[0006] In known work vehicles, the cleaning operations
of the radiators are performed automatically and regularly
at predetermined time intervals and for a predetermined
duration. Alternatively, the cleaning operations are con-
trolled by the user. Therefore, there is a risk that the ra-
diator is either cleaned too frequently or not cleaned fre-
quently enough.
[0007] Furthermore, during the cleaning operation of
the radiator, the heat exchange efficiency of the radiator
may be significantly affected by forced airflow from the
fan. It is therefore of paramount importance that cleaning
operations do not last so long as to risk overheating of
the vehicle components.
[0008] Therefore, there is a need within the industry
for a control system for a work vehicle allowing the clean-
ing operation of the radiator to be efficiently and auto-
matically carried out.

SUMMARY OF THE INVENTION

[0009] The aforementioned aim is reached by a control
system for a work vehicle and by a control method for a

work vehicle, as claimed in the appended independent
claims.
[0010] Preferred embodiments of the invention are re-
alized according to the claims dependent or related to
the above independent claims.

BRIEF DESCRIPTION OF DRAWINGS

[0011] For a better understanding of the present inven-
tion, two preferred embodiments are described in the fol-
lowing, by way of a non-limiting example, with reference
to the attached drawings wherein:

• Figure 1 is a lateral view of a work vehicle according
to a first embodiment of the present invention, com-
prising a schematic representation of a control sys-
tem;

• Figure 2 is a plot illustrating the duration of a cleaning
interval commanded by the control system of Figure
1 as a function of a detected temperature;

• Figure 3 a lateral view of a work vehicle according
to a second embodiment of the present invention,
comprising a schematic representation of a control
system.

DETAILED DESCRIPTION OF THE INVENTION

[0012] With reference to figure 1, numeral 10 indicates
a work vehicle, in particular an agricultural vehicle such
as a tractor.
[0013] Work vehicle 10 comprises a main body 11, a
plurality of wheels 12, which are rotatable relative to main
body 11 about respective rotational axes and motor
means 13 (e.g., a thermal engine and/or an electric mo-
tor) adapted to rotate wheels 12 about their respective
rotational axes. Work vehicle 10 further comprises a
transmission 14 (only schematically shown), which op-
eratively connects motor means 13 to wheels 12.
[0014] Furthermore, work vehicle 10 comprises a cool-
ing system 15 adapted to cool down one or more portions
of the vehicle. By way of example, cooling system 15 is
adapted to cool down motor means 13 and/or transmis-
sion 14. Cooling system 15 in turn comprises a radiator
20 and a not-shown circuit, which fluidly connects the
portion(s) of the vehicle to be cooled to radiator 20 and
within which a coolant flows.
[0015] In detail, radiator 20 comprises a bundle of
tubes adapted to be internally crossed by the coolant
flowing in the circuit and possibly equipped with fins. The
tubes are adapted to be impinged externally by an air
flow that absorbs heat from the coolant flowing within the
tubes. In further detail, the airflow may be due to the
relative motion between work vehicle 10 and the air by
which it is surrounded.
[0016] Work vehicle 1 further comprises a fan 21
adapted to generate an air flow directed towards radiator
20 to perform a cleaning operation of radiator 20 (Figure
1).
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[0017] In detail, fan 21 comprises a hub rotatable about
a rotational axis thereof and a plurality of blades, which
are constrained to the hub and extend trasversally to the
rotational axis. Preferably, the blades are articulated on
the hub so as to be able to vary their orientation with
respect to the hub and adjust their respective pitch an-
gles. In other words, fan 21 is a variable-pitch fan and is
adapted to vary the direction of the airflow directed to-
wards radiator 20. More specifically, by varying the di-
rection of the airflow, debris and contaminants may be
removed from different portions of radiator 20. Alterna-
tively, the same operation can be executed with a change
of the rotation direction of fan 21.
[0018] In addition, work vehicle 1 comprises a temper-
ature sensor 22 adapted to periodically detect a temper-
ature T of at least a portion of work vehicle 10. In detail,
temperature sensor 22 is adapted to detect a tempera-
ture of motor means 13 or transmission 14.
[0019] Work vehicle 10 further comprises a control sys-
tem 1 configured to automatically control the cleaning
operation of radiator 20. Control system 1 comprises, in
turn, a control unit 2 operatively connected to tempera-
ture sensor 22 and fan 21. Control unit 2 is configured to
activate fan 21, i.e., to command fan 21 to perform the
cleaning operation of radiator 20, as a function of the
detected temperature T. Preferably, control unit 2 is also
configured to command a variation of the pitch angle of
the blades or rotation direction of fan 21, in order to vary
the direction of the airflow generated by fan 21.
[0020] Advantageously, control unit 2 is configured to
command fan 21 to perform the cleaning operation of
radiator 20 for a cleaning time interval, the duration of
which is dependent on temperature T.
[0021] In particular, if the detected temperature T is
equal to or greater than a temperature threshold T1, con-
trol unit 2 is configured to activate fan 21 for a cleaning
time interval having a duration equal at most to a first
value D1. Temperature threshold T1 is the temperature
above which the component to be cooled is considered
to be in an overheated condition. Alternatively, the tem-
perature threshold T1 is calculated by multiplying the
temperature above which the component to be cooled is
in the overheated condition by a safety factor.
[0022] The first value D1 is set such that temperature
T at the end of the cleaning time interval is equal to or
lower than temperature threshold T1. Specifically, first
value D1 is chosen so that temperature T detected at the
end of the cleaning time interval of duration D1 is not
greater than the temperature T measured at the start of
the cleaning time interval.
[0023] More specifically, if the detected temperature T
is equal to or greater than temperature threshold T1, con-
trol unit 2 may be configured to activate fan 21 for a clean-
ing time interval of shorter duration than first value D1.
[0024] If the detected temperature T is equal to or lower
than a temperature threshold T0, which is lower than tem-
perature threshold T1, control unit 2 is configured to de-
activate fan 21, i.e. to disable cleaning operations of ra-

diator 20.
[0025] If the detected temperature T is greater than
temperature threshold T0 and lower than temperature
threshold T1, control unit 2 is configured to activate fan
21 for a cleaning time interval having a duration equal at
most to a second value D2. The second value D2 is lower
than or equal to the first value D1 and is set such that
temperature T at the end of the cleaning time interval is
equal to or lower than the temperature T detected at the
start of the cleaning time interval.
[0026] More specifically, if the detected temperature T
is greater than temperature threshold T0 and lower than
temperature threshold T1, control unit 2 may be config-
ured to activate fan 21 for a cleaning time interval of short-
er duration than second value D2.
[0027] In detail, second value D2 varies as a function
of the detected temperature T. In further detail, the lower
the detected temperature T, the greater the correspond-
ing second value D2.
[0028] Control system 1 further comprises a memory
3, which is adapted to store a relation holding between
the detected temperature T and the preferred duration
of the cleaning time interval. In particular, control unit 2
is configured to command fan 21 according to the relation
stored in memory 3.
[0029] The relation is stored in memory 3 in the form
of tables and/or graphs that associate several tempera-
ture values with respective optimal durations of the clean-
ing interval.
[0030] Figure 2 shows the relation in the form of a graph
having a preferred trend. In particular, the graph is a
branch of an equilateral hyperbola in a Cartesian plane
wherein the abscissa axis represents the values of de-
tected temperature T and the ordinate axis represents
the corresponding values D1 or D2 of cleaning time in-
terval.
[0031] Control system 1 further comprises a human-
machine interface 4 operatively connected to control unit
2 (Figure 1). The human-machine interface 4 is config-
ured to receive, in use, a user’s command to enable or
disable the automatic cleaning operation of radiator 20.
Human-machine interface 4 may be further configured
to receive, in use, a user’s command to manually trigger
a cleaning operation of radiator 20.
[0032] Preferably, control unit 2 is configured to send
an alert signal to human-machine interface 4 to warn the
user that the components of work vehicle 1 to be cooled
are close to the overheated condition, based on detected
temperature T.
[0033] The operation of control system 1 according to
the present invention is described in the following.
[0034] In use, temperature sensor 22 periodically de-
tects temperature T. If the user has enabled the automatic
cleaning operation of radiator 20, control unit 2 activates
fan 21 as a function of the detected temperature T.
[0035] In detail, if the detected temperature T is equal
to or greater than temperature threshold T1, control unit
2 activates fan 21 for a cleaning time interval having a
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duration equal at most to first value D1.
[0036] If the detected temperature T is equal to or lower
than temperature threshold T0 control unit 2 completely
disables cleaning operations of radiator 20.
[0037] If the detected temperature T is greater than
temperature threshold T0 and lower than temperature
threshold T1, control unit 2 activates fan 21 for a cleaning
time interval having a duration equal at most to second
value D2.
[0038] With reference to Figure 3, 10’ denotes a work
vehicle according to a second embodiment of the present
invention. Work vehicle 10’ is similar to work vehicle 10
and will be described hereinafter only insofar as it differs
from the latter; equal or equivalent parts of work vehicles
10, 10’ will be marked, where possible, by the same ref-
erence numerals.
[0039] Work vehicle 10’ differs from work vehicle 10 in
that it comprises a control system 1’ and two temperature
sensors 22’, 23’, which are respectively adapted to detect
the temperature T of motor means 13 and transmission
14. In further detail, temperature sensor 22’ is adapted
to detect the temperature of a portion of motor means 13
or of a region of work vehicle 10 in proximity to motor
means 13 or a mean temperature of motor means 13;
temperature sensor 23’ is adapted to detect the temper-
ature of a portion of transmission 14 or of a region of work
vehicle 10 in proximity to transmission 14 or a mean tem-
perature of transmission 14.
[0040] Control system 1’ differs from control system 1
in that control unit 2 is configured to determine a first
optimal duration of the cleaning time interval based on
temperature T detected by temperature sensor 22’ and
a second optimal duration of the cleaning time interval
based on temperature T detected by temperature sensor
23’. Control unit 2 is further configured to activate fan 21
for a cleaning time interval having a duration equal to the
minimum of the first and second optimal durations.
[0041] In detail, control unit 2 is configured to deter-
mine the first and the second optimal durations on the
basis of the relation stored in memory 3. In further detail,
control unit 2 is configured to compare each of the tem-
peratures T detected by temperature sensors 22’, 23’
with temperature thresholds T1 and T0 and to associate
the detected temperatures T with respective values of
the cleaning time interval according to the relation.
[0042] According to a not-shown embodiment, mem-
ory 3 is configured to store:

- a first relation, which associates several temperature
values of the temperature T detected by temperature
sensor 22’ with respective first optimal durations of
the cleaning time interval;

- a second relation, which associates several temper-
ature values of the temperature T detected by tem-
perature sensor 23’ with respective second optimal
durations of the cleaning time interval.

[0043] According to this not-shown embodiment, con-

trol unit 2 is configured to determine the first and the
second optimal durations on the basis of the respective
first and second relations stored in memory 3. According
to the not-shown embodiment, control unit 2 is further
configured to activate fan 21 for a cleaning time interval
having a duration equal to the minimum of the first and
second optimal durations.
[0044] The operation of control system 1’ according to
the present invention is described in the following.
[0045] In use, temperature sensors 22’, 23’ periodically
detect respective temperatures T. If the user has enabled
the automatic cleaning operation of radiator 20, control
unit 2 activates fan 21 as a function of the detected tem-
peratures T.
[0046] In detail, control unit 2 determines the first op-
timal duration of the cleaning time interval based on tem-
perature T detected by temperature sensor 22’ and the
second optimal duration of the cleaning time interval
based on temperature T detected by temperature sensor
23’. Control unit 2 then activates fan 21 for a cleaning
time interval having a duration equal to the minimum of
the first and second optimal durations.
[0047] In view of the foregoing, the advantages of con-
trol system 1, 1’ and the method of control of work vehicle
10; 10’ according to the invention are apparent.
[0048] In detail, since control unit 2 is configured to
command fan 21 to perform the cleaning operation based
on detected temperature(s) T and for a cleaning time
interval, the duration of which is dependent on detected
temperature(s) T, the cleaning operations of radiator 20
can be efficiently and automatically carried out.
[0049] Since the optimal duration of the cleaning inter-
val is calculated according to a predetermined relation,
cleaning operations do not last so long as to risk over-
heating of the vehicle components.
[0050] Since control unit 2 is configured to deactivate
fan 21 when temperature T is equal to or lower than tem-
perature threshold T0, the automatic cleaning operation
of radiator 20 is automatically disabled when the risk of
work vehicle components overheating due to the accu-
mulation of contaminants on radiator 20 is minimal.
[0051] It is clear that modifications can be made to con-
trol system 1; 1’, work vehicle 10; 10’ and the method of
control of work vehicle 10; 10’ which do not extend be-
yond the scope of protection defined by the claims.
[0052] In particular, work vehicle 10; 10’ might com-
prise more than one radiator 20 and/or more than two
temperature sensors 22, 23.
[0053] Alternatively or in addition, temperature sen-
sors 22, 23 may be adapted to detect the temperature of
an engine coolant, an engine oil and/or a transmission oil.

Claims

1. Control system for a work vehicle (10; 10’); said work
vehicle (10; 10’) comprising:
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- a radiator (20);
- a fan (21) adapted to generate an air flow di-
rected towards said radiator (20) to perform, in
use, a cleaning operation of said radiator (20);
- at least one temperature sensor (22; 22’, 23’)
adapted to detect a temperature (T) of a portion
of said work vehicle (10) ;
said control system (1; 1’) comprising a control
unit (2) adapted to be operatively connected to
said at least one temperature sensor (22; 22’,
23’) and said fan (21);
wherein said control unit (2) is configured to
command said fan (21) to perform, in use, said
cleaning operation based on said temperature
(T) and for a cleaning time interval, the duration
of which is dependent on said temperature (T).

2. Control system according to claim 1, wherein said
control unit (2) is configured to activate said fan (21)
for said cleaning time interval having a duration equal
at most to a first value (D1) when, in use, said tem-
perature (T) is equal to or greater than a first tem-
perature threshold (T1);
wherein said first value (D1) is set such that said
temperature (T) at the end of said cleaning time in-
terval is equal to or lower than said first temperature
threshold (T1).

3. Control system according to claim 2, wherein said
control unit (2) is configured to deactivate said fan
(21) when, in use, said temperature (T) is equal to
or lower than a second temperature threshold (T0);
said second temperature threshold (T0) being lower
than said first temperature threshold (T1).

4. Control system according to claim 3, wherein said
control unit (2) is configured to activate said fan (21)
for said cleaning time interval having a duration equal
at most to a second value (D2) when, in use, said
temperature (T) is greater than said second temper-
ature threshold (T0) and lower than said first tem-
perature threshold (T1);

wherein said second value (D2) is set such that
said temperature (T) detected, in use, at the end
of said cleaning time interval is equal to or lower
than said temperature (T) detected, in use, at
the start of said cleaning time interval;
wherein said second value (D2) is lower than or
equal to said first value (D1).

5. Control system according to claim 4, said second
value (D2) is variable as a function of said temper-
ature (T);
wherein the lower said temperature (T), the greater
said second value (D2).

6. Control system according to any one of the foregoing

claims, comprising a memory (3) adapted to store a
relation holding between said temperature (T) and
the duration of said cleaning time interval.

7. Control system according to claim 6, wherein a graph
of said relation is a branch of an equilateral hyperbola
in a Cartesian plane with one of the two Cartesian
axes representing said temperature (T) and the other
one of the two Cartesian axes representing said first
and second values (D1, D2) .

8. Control system according to any one of the foregoing
claims, comprising a human-machine interface (4)
operatively connected to said control unit (2);
said human-machine interface (4) being configured
to receive, in use, a user’s command to enable or
disable the operation of said fan (21).

9. Control system according to any one of the foregoing
claims, wherein said work vehicle (10; 10’) compris-
es a first temperature sensor (22’) and a second tem-
perature sensor (23’), said first and second temper-
ature sensors (22’, 23’) being adapted to detect re-
spective temperatures (T) of respective portions of
said work vehicle (10’);

said control unit (2) being configured to deter-
mine a first duration of said cleaning time interval
based on said temperature (T) detected by said
first temperature sensor (22’) and a second du-
ration of said cleaning time interval based on
said temperature (T) detected by said second
temperature sensor (23’);
said control unit (2) being further configured to
activate said fan (21) for a cleaning time interval
having a duration equal to the minimum of said
first and second durations.

10. Work vehicle (10; 10’) comprising:

- a radiator (20);
- a fan (21) adapted to generate an air flow di-
rected towards said radiator (20) to perform, in
use, a cleaning operation of said radiator (20);
- at least one temperature sensor (22; 22’, 23’)
adapted to detect a temperature (T) of a portion
of said work vehicle (10); and
- a control system (1; 1’) according to any one
of the foregoing claims.

11. Work vehicle according to claim 10, wherein said fan
(21) is a variable-pitch fan.

12. Work vehicle according to claim 10 or 11, compris-
ing:

- a first temperature sensor (22’) and a second
temperature sensor (23’); said first and second
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temperature sensors (22’, 23’) being adapted to
detect respective temperatures (T) of respective
portions of said work vehicle (10’); and
- a control system (1’) according to claim 9.

13. Method of control of a work vehicle (10), comprising
the steps of:

i) detecting a temperature (T) of at least a portion
of said work vehicle (10) by a temperature sen-
sor (22; 22’, 23’) of said work vehicle (10);
ii) commanding a cleaning operation of a radia-
tor (20) of said work vehicle (10) based on said
temperature (T) detected at said step i); said
cleaning operation being performed by generat-
ing an air flow directed towards said radiator (20)
by means of a fan (21) of said work vehicle (1);

wherein said cleaning operation is performed for a
cleaning time interval, the duration of which is de-
pendent on said temperature (T).

14. Method of control according to claim 13, wherein said
cleaning time interval has a duration equal at most
to a first value (D1) when said temperature (T) is
equal to or greater than a first temperature threshold
(T1); said first value (D1) being set such that said
temperature (T) at the end of said cleaning time in-
terval is equal to or lower than said first temperature
threshold (T1);
wherein said cleaning time interval has a duration
equal at most to a second value (D2) when said tem-
perature (T) is greater than a second temperature
threshold (T0) and lower than said first temperature
threshold (T1); said second temperature threshold
(T0) being lower than said first temperature threshold
(T1); wherein said second value (D2) is set such that
said temperature (T) detected at the end of said
cleaning time interval is equal to or lower than said
temperature (T) detected at the start of said cleaning
time interval; wherein said second value (D2) is lower
than or equal to said first value (D1).
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