CLEAN VERSION

Qo 6B oo ceno™

We Claim:-

1. A cooling fan control apparatus for a radiator (54) that is used
inan '
internal combustion engine (1) capable of using a fuel in which gasoline is
mixed with an alcohol with a boiling point lower than that of the gasoline, the
cooling fan control apparatus that controls drive of an electric cooling fan (55)
provided in the radiator (54) of the internal combustion engine (1), the cooling
fan control apparatus-characterized by comprising:

a controller (9) that performs the drive of the cooling fan (55) after the
internal combustion engine (1) is stopped, when an evaporation amount of the fuel
inside a fuel tank (41) after a supply of the fuel to the fuel tank (41) is performed
is less than a predetermined amount, the alcohol concentration of the fuel is taken
to be higher than the predetermined concentration, and that restricts the drive of
the cooling fan (55) after the internal combustion engine (1} is stopped, when the
evaporation amount of the fuel inside the fuel tank (41) after the supply is
performed is equal to or greater than the predetermined amount, the alcohol
concentration of the fuel is taken to be equal to or lower than the predetermined

concentration.

2. The cooling fan control apparatus for a radiator according to claim 1,
wherein: .

the predetermined concentration is an alcohol concentration of the fuel when

a boiling point of the fuel that changes according to the alcohol concentration of

the fuel is at a maximum value attainable by a temperature of the fuel after the

internal combustion engine is stopped.

3.  The cooling fan control apparatus for a radiator according to claim
41, wherein: ‘
the internal combustion engine (1) is providéd with an intake
passage (2) for introducing intake air into the internal combustion engine

(11, and an evaporated fuel processing device (6) that introduces an
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evaporated fuel produced by evaporation of the fuel inside the fuel tank
(41), into the intake passage (2), the controller (9) that calculates a purge
amount integral value which is an integral value of an amount of the
evaporated fuel introduced into the intake passage (2) after the supply of the
fuel to the fuel tank (41) is performed, that performs the drive of the
cooling fan (55) after the internal combustion engine (1) is stopped,
when the purge amount integral value is less than a predetermined value, the
alcohol concentration of the fuel is taken to be higher than the predetermined
concentration, and that restricts the drive of the cooling fan (55) after the
internal combustion engine (1) is stopped, when the purge amount integral
value is equal to or higher than the predetermined value, the alcohol
concentration of the fuel is taken to be equal to or lower than the

predetermined concentration.

4. The cooiiﬁg fan control apparatus for a radiator according to any
one of

claims 1 to 3, comprising:

an estimation device (9, 95) that estimates an alcohol concentration of
the fuel,

wherein when the alcohol concentration of the fuel estimated by the
estimation device is equal to or lower than the predetermined concentration,
the drive of the cooling fan (55) after the internal combustion engine (1) is

stopped is restricted.

5. The cooling fan control apparatus for a radiator according to claim 4,
wherein
the controller (9) that performs the drive of the cooling fan (55) after
the internal combustion engine is stopped, when the alcohol concentration of
the fuel is equal to or lower than the predetermined concentration, regardless
of the evaporation amount of the fuel inside the fuel tank (41) after the

supply of the fuel to the fuel tank (41).
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6. A cooling fan control apparatus for a radiator (54) that is used in
an internal combustion engine (1) capable of using a fuel in which gasoline is
mixed with an alcohol with a boiling point lower than that of the gasoline, the
cooling fan coﬁtrol apparatus that controls drive of an electric cooling fan (55)
provided in the radiator (54) of the internal combustion engine (1), the cooling
fan control apparatus comprising:

a controller (9) that performs the drive of the cooling fan (55) after
the internal combustion engine is stopped, when an evaporation amount of
the alcohol in the fuel inside a fuel tank (41) after a supply of the fuel into
the fuel tank (41) is performed is less than a predetermined amount, and that
restricts the drive of the cooling fan (55) after the internal combustion engine
(1) is stopped, when the evaporation amount of the alcohol after the supply

is performed is equal to or greater than the predetermined amount,

7. A cooling fan control apparatus for a radiator (54) that is used in
an internal combustion engine (1) capable of using a fuel in which gasoline is
mixed with an élcohol with a boiling point lower than that of the gasoline, the
cooling fan control apparatus that controls drive of an clectric cooling fan (55)
provided in the radiator (54) of the internal combustion engine (1), the cooling
fan control apparatus comprising;:

a controller (9) that performs the drive of the cooling fan (55} after the
internal combustion engine (1) is stopped, before a predetermined period
elapses from a supply of the fuel to a fuel tank (41), and that restricts the
drive of the cooling fan (55) after the internal combustion engine (1) 1s

stopped, after the predetermined period has elapsed from the supply.

8. A cooling fan controi method for a radiator (54) that is used in

an internal
combustion engine (1) capable of using a fuel in which gasoline is mixed with
an alcohol with a boiling point lower than that of the gasoline, the cooling fan
control apparatus that controls drive of an electric cooling fan (55) provided in

the radiator (54) of the internal combustion engine (1), comprising:
23
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driving the cooling fan (55) after the internal combustion engine (1)
is stopped when an alcohol concentration of the fuel is higher than a
predetermined concentration;
and

restricting the drive of the cooling fan (55) after the internal
combustion engine (1) is stopped when the alcohol concentration of the

fuel is equal to or lower than the predetermined concentration.

9. A cooling fan control méthod for a radiator (54) that is used in
an internal
combustion engine (1) capable of using a fuel in which gasoline is mixed with
an alcohol with a boiling point lower than that of the gasoline, the cooling fan
control apparatus that controls drive of an electric cooling fan (55) provided
in the radiator of the internal combustion engine(1), comprising:
driving the cooling fan (55) after the internal combustion engine (1) is
stopped when an evaporation amount of the alcohol in the fuel inside a fuel
tank (41) after a supply of the fuel into the fuel tank (41) is performed is
less than a predetermined amount; and
restricting the drive of the cooling fan (55) after the internal
combustion engine (1) is stopped when the evaporation amount of the
alcohol after the supply is performed is equal to or greater than the

predetermined amount.

10. A cooling fan control method for a radiator (54) that is used in an
internal combustion engine (1) capable of using a fuel in which

gasoline is mixed with an alcohol with a boiling point lower than that of the

gasoline, the cooling fan control apparatus that controls drive of an e¢lectric

cooling fan (55) provided in the radiator (54) of the internal combustion engine
(1), comprising:

performing the drive of the cooling fan (55) after the internal combustion

engine (1) is stopped, when an evaporation amount of the fuel inside a fuel

tank (41) after a supply of the fuel to the fuel tank (41) is performed is less
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than a predetermined amount, the alcohol concentration of the fuel is taken
to be higher than the predetermined concentration:, and

restricting the drive of the cooling fan (55) after the internal combustion
engine (1) is stopped, when the evaporation amount of the fuel inside the fuel
tank (41) after the supply is performed is equal to or greater than the
predetermined amount, the alcohol concentration of the fuel is taken to be

equal to or lower than the predetermined concentration.

Dated this 11t day of March, 2014

SENTHIL KUMAR S.
OF K & S PARTNERS
AGENT FOR THE APPLICANT(S)
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FIG.G6
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