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(567)  Provided is a method for controlling a heating
apparatus. A method for controlling preheating of a heat- FIG. 1
ing apparatus, in which a fuel tank and a fuel injection

partare provided in afirst passage that provides a moving

path, and fuel remaining in the first passage moves in a

second direction opposite to a first direction while pre-

heating a fuel injection part, which injects the supplied

fuel in the first direction, before ignition, includes a pas-

sage opening process of allowing the first passage to
communicate with the outside through a discharge valve

provided in the first passage, and a preheating process

of heating atleast a portion of the fuel injection part before 10~
the fuel injected from the fuel injection part is ignited.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 10-2023-0075674 filed on June 13, 2023.

BACKGROUND

[0002] The present disclosure relates to a method for
controlling a heating apparatus, and more particularly, to
a method for controlling a heating apparatus having im-
proved product effectiveness and user convenience.
[0003] Ingeneral, a heating apparatus such as heating
heaters includes an oil (fuel) tank that accommodates oil
such as diesel or kerosene, an oil (fuel) pump that pumps
the oil in the oil tank to a burner (combustion device), and
an oil (fuel) supply pipe connecting an oil (fuel) filter to
the oil pump to transfer the fuel.

[0004] The heating apparatus pumps high-quality oil
purified through the oil filter to the burner through the oil
pump to burn the oil, thereby providing heat energy to a
surrounding space so that heating is performed. While
the heating is performed, the oil pump continues to pump
the oil from the oil tank to the burner so that the oil is
burned.

[0005] If the heating continues, the oil in the oil tank is
consumed, and thus, the oil tank has to be refilled. In this
process, the oil supply pipe connecting the oil tank to the
burner and the oil pump provided on the oil supply pipe
are filled with air.

[0006] If the oil supply pipe and the oil pump are filled
with the air, the oil is not normally supplied to the burner
even when the oil pump operates, and ignition is not eas-
ily achieved by an igniter.

[0007] To solve this limitation, in the related art, the oil
pump operates to exhaust all the air through a nozzle of
an injection device, and then the ignition has been per-
formed. The ignition has to be attempted repeatedly sev-
eral times until all the air inside the oil supply pipe and
the oil pump is discharged and finally ignited. As a result,
it causes inconvenience to a user and is a major com-
plaint to the user because an odor is generated during
the repeated ignition attempts.

[0008] To solve this problem, a deflating screw at-
tached to the oil pump is used, but this means that a
worker directly turns on power of the heating apparatus,
opens the deflating screw of the oil pump, waits, and then
has to tighten the screw at the moment when the ignition
is attempted in the heating apparatus. In some cases,
the ignition may not occur, and thus, there is inconven-
ience of having to repeat this operation several times.
[0009] Inaddition, ifdoes not have good understanding
of the operation of the oil pump or its structure, the work
itself may be difficult.

[0010] The heating apparatus performs preheating so
that the oil is smoothly injected from the nozzle of an
injection device. The preheating is heating of a connec-
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tion part such as a nozzle rod, which is disposed between
a nozzle of the injection device and the oil supply pipe
before the ignition of the injected fuel. When the preheat-
ingis performed, atemperature of the injected oil increas-
es to enable smooth injection, and thus, it is greatly help-
ful for the ignition and ideal combustion.

[0011] However, while the preheating is performed,
even though the oil pump does not operate, the fuel and
air disposed inside the nozzle rod are expanded due to
the preheating, and thus, the oil falls to the outside
through the nozzle and is disposed inside a heating pipe.
The oil attached on the inside of the heating pipe occurs
white smoke after the ignition to cause an unpleasant
odor.

[Prior Art Document]

[Patent Document]

[0012] Korean Patent Registration No. 10-0232603
SUMMARY
[0013] The present disclosure provides a method for

controlling a heating apparatus, in which air filled in a fuel
pump and a fuel supply pipe is removed in advance to
easily transfer fuel, thereby igniting the fuel.

[0014] The presentdisclosure also provides a method
for controlling a heating apparatus, fuel is prevented from
falling through a fuel injection nozzle even while preheat-
ing is performed.

[0015] In an embodiment of the inventive concept, a
method for controlling preheating of a heating apparatus,
in which a fuel tank and a fuel injection part are provided
in a first passage that provides a moving path, and fuel
remaining in the first passage moves in a second direc-
tion opposite to a first direction while preheating a fuel
injection part, which injects the supplied fuel in the first
direction, before ignition, includes: a passage opening
process of allowing the first passage to communicate with
the outside through a discharge valve provided in the first
passage; and a preheating process of heating at least a
portion of the fuel injection part before the fuel injected
from the fuel injection part is ignited.

[0016] The heating apparatus may include: a fuel in-
flow part provided downstream of the first passage from
the fuel pump to allow the fuel tank and the fuel pump to
communicate with each other; and a fuel discharge part
provided upstream of the first passage to guide discharge
of the fuel of the fuel pump, wherein the discharge valve
may be provided in the fuel discharge part.

[0017] The heating apparatus may further include: a
hot air discharge part configured to accommodate the
fuel injection part and guide hot air generated by igniting
the fuel injected from the fuel injection part to the outside;
and a blowing fan configured to introduce external air so
as to move to the hot air discharge part, wherein, when
the passage opening process is performed, the method
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may further include an external air supply process of sup-
plying the external air by the blowing fan to a second
passage provided so that the air moves from the blowing
fan to the outside through the hot air discharge part.
[0018] The heating apparatus may include at least one
of: a first sensor part configured to detect a fuel level of
the fuel tank; and a user command input part configured
to receive a user command, wherein whether the pas-
sage opening process starts may be determined based
on one or more of a measured value of the first sensor
part and the user command input through the user com-
mand input part.

[0019] The passage opening process may start when
a value less than a level reference value and a value
greater than the level reference value are continuously
measured by the first sensor part.

[0020] The passage opening process may start based
on the input user command even when a value less than
alevel reference value and a value greater than the level
reference value are continuously measured by the first
sensor part.

[0021] The method may further include, when a value
greater than a level reference value is not measured after
a value less than the level reference value is measured,
an alarm process of indicating an alarm in response to a
user command that instructs the start of the passage
opening process in the user command input thereafter.
[0022] The method may further include, when the fuel
moving in the fuel pressing process reaches the dis-
charge valve, a pressing termination process of stopping
an operation of the fuel pump.

[0023] The heating apparatus may further include a
second sensor part provided in the discharge valve to
detect fuel, and the pressing termination process may
start when the fuel is detected by the second sensor part.
[0024] The heating apparatus may further include a
third sensor part provided adjacent to the fuel injection
part to detect fuel, and the pressing termination process
may start when the fuel is detected by the third sensor
part.

[0025] In an embodiment of the inventive concept, a
method for controlling preheating of a heating apparatus,
in which a fuel tank and a fuel injection part are provided
in a first passage that provides a moving path, and fuel
remaining in the first passage moves in a second direc-
tion opposite to a first direction while preheating a fuel
injection part, which injects the supplied fuel in the first
direction, before ignition, the method includes a passage
opening process of allowing the first passage to commu-
nicate with the outside through a discharge valve provid-
ed in the first passage; and a preheating process of heat-
ing at least a portion of the fuel injection part before the
fuel injected from the fuel injection part is ignited.
[0026] The passage opening process and the preheat-
ing process may be performed at the same time or at
different times.

[0027] The heating apparatus may include: a fuel in-
flow part provided downstream of the first passage from
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the fuel pump to allow the fuel tank and the fuel pump to
communicate with each other; and a fuel discharge part
provided upstream of the first passage to guide discharge
of the fuel of the fuel pump, wherein the discharge valve
may be provided in the fuel discharge part.

[0028] The heating apparatus may further include: a
hot air discharge part configured to accommodate the
fuel injection part and guide hot air generated by igniting
the fuel injected from the fuel injection part to the outside;
and a blowing fan configured to introduce external air so
as to move to the hot air discharge part, wherein, while
the passage opening process and the preheating proc-
ess are performed, the method may further include an
external air supply process of supplying the external air
by the blowing fan to a second passage provided so that
the air moves from the blowing fan to the outside through
the hot air discharge part.

[0029] While the passage opening process and the
preheating process are performed, the method may fur-
ther include an igniter operation process of operating an
igniter configured to ignite the fuel injected from the fuel
injection part.

[0030] The method may furtherinclude a passage clos-
ing process of closing the discharge valve to prevent the
first passage to communicate with the outside.

[0031] The igniter operation process and the passage
closure process may be performed at the same time or
at the different times.

[0032] The method may further include a fuel supply
process of operating a fuel pump provided downstream
of the first passage from the discharge valve to allow the
fuel to move to the fuel injection part after the passage
closing process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] Exemplary embodiments can be understood in
more detail from the following description taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a perspective view of a heating apparatus
when viewed from one side according to an embod-
iment of the inventive concept;

FIG. 2 is a perspective view of a combustion device;
FIG. 3 is a side view of the combustion device;
FIG. 4 is a cross-sectional view for explaining an air
flow, a fuel flow, and ignition of the combustion de-
vice;

FIG. 5 is a block diagram illustrating a configuration
of performing a method for a heating apparatus;
FIG. 6 is a graph illustrating whether the configura-
tion of performing a method for controlling discharge
of residual air in the method for controlling the heat-
ing apparatus operates over time according to an
embodiment of the inventive concept;

FIG. 7 is a flowchart for explaining the method for
controlling the discharge of the residual air in the
method for controlling the heating apparatus accord-
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ing to an embodiment of the inventive concept;
FIG. 8 is a graph illustrating whether the configura-
tion of performing a method for controlling preheating
in the method for controlling the heating apparatus
operates over time according to an embodiment of
the inventive concept; and

FIG. 9 is a flowchart for explaining the method for
controlling the preheating in the method for control-
ling the heating apparatus according to an embodi-
ment of the inventive concept.

DETAILED DESCRIPTION OF EMBODIMENTS

[0034] Hereinafter, descriptions of following embodi-
ments are intended to be illustrative, and those with or-
dinary skill in the technical field of the present disclosure
pertains will be understood that the present disclosure
can be carried out in other specific forms without chang-
ing the technical idea or essential features. However, in
describing the present disclosure, if it is determined that
detailed descriptions of related known functions or com-
ponents may unnecessarily obscure the gist of the
presentdisclosure, the detailed descriptions and specific
illustrations will be omitted. Additionally, in order to facil-
itate understanding of the invention, the attached draw-
ings are not drawn to scale and the dimensions of some
components may be exaggerated.

[0035] The first and second terms used in this applica-
tion may be used to describe various components, but
the components should not be limited by the terms.
Terms are only used to distinguish one component from
other components.

[0036] Inaddition, in the following description, the tech-
nical terms are used only for explaining a specific exem-
plary embodiment while not limiting the present disclo-
sure. The terms of a singular form may include plural
forms unless referred to the contrary. In this application,
terms such as "include," "constituted by," or "consist of"
are intended to designate the presence of features, num-
bers, steps, operations, components, parts, or a combi-
nation thereof described in the specification, but it should
be understood that this does not preclude the presence
or addition of one or more other features, numbers, steps,
operations, components, parts, or combinations thereof.
[0037] Hereinafter, descriptions of following embodi-
ments are intended to be illustrative, and those with or-
dinary skill in the technical field of the present disclosure
pertains will be understood that the present disclosure
can be carried out in other specific forms without chang-
ing the technical idea or essential features. However, in
describing the present disclosure, if it is determined that
detailed descriptions of related known functions or com-
ponents may unnecessarily obscure the gist of the
presentdisclosure, the detailed descriptions and specific
illustrations will be omitted. Additionally, in order to facil-
itate understanding of the invention, the attached draw-
ings are not drawn to scale and the dimensions of some
components may be exaggerated.
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[0038] The firstand second terms used in this applica-
tion may be used to describe various components, but
the components should not be limited by the terms.
Terms are only used to distinguish one component from
other components.

[0039] Inaddition, inthe following description, the tech-
nical terms are used only for explaining a specific exem-
plary embodiment while not limiting the present disclo-
sure. The terms of a singular form may include plural
forms unless referred to the contrary. In this application,
terms such as "include," "constituted by," or "consist of"
are intended to designate the presence of features, num-
bers, steps, operations, components, parts, or a combi-
nation thereof described in the specification, but it should
be understood that this does not preclude the presence
or addition of one or more other features, numbers, steps,
operations, components, parts, or combinations thereof.
[0040] FIG. 1is a perspective view of a heating appa-
ratus 1 when viewed from one side according to an em-
bodiment of the inventive concept. Referring to FIG. 1,
the heating apparatus 1 using ultrasonic waves accord-
ing to an embodiment of the inventive concept includes
a cabinet 100 defining an outer appearance thereof, a
fuel tank (not shown), a combustion device 200 (see FIG.
2), and heating pipes 111 and 113.

[0041] The cabinet 100 has an accommodation space
into which components that are necessary for heating
are accommodated. The accommodation space includes
a first accommodation part 110 that accommodates the
heating pipes 111 and 113 that guide hot heat, a second
accommodation part 130 adjacent to the first accommo-
dation part 110 and accommodating the combustion de-
vice 200, and a third accommodation part 140 disposed
below the first accommodation part 110 and the second
accommodation part 130 and accommodating the fuel
tank.

[0042] The first accommodation part 110, the second
accommodation part 130, and the third accommodation
part 140 are partitioned by partition walls. The partition
wall dividing the first accommodation part 110 and the
second accommodation part 130 has a through-hole de-
fined so that the combustion device 200 and the heating
pipes 111 and 113 are coupled to each other.

[0043] The partition wall dividing the second accom-
modation part 130 and the third accommodation part 140
has a through-hole formed so that the fuel tank and the
combustion device 200 are connected to each other.
[0044] The first accommodation part 110 has an
opened front surface to transfer heat discharged from
the heating pipes 111 and 113 accommodated in the first
accommodation part 110 to a front side and is provided
with a safety net such as a grill or mesh for user’s safety.
[0045] The heating pipes 111 and 113 accommodated
in the first accommodation part 110 are disposed in a
zigzag shape. The heating pipes 111 and 113 includes
a first heating pipe 111 directly connected to the com-
bustion device 200 to extend in an approximately straight
line and a second heating pipe 113 including a straight
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pipe and a curved section and provided in a zigzag shape.
[0046] The second accommodation part 130 may be
provided so that the combustion device 200 is not ex-
posed to the outside and may be provided with an open-
ing/closing door so that the combustion device 200 is
maintained and repaired from the outside.

[0047] The third accommodation part 140 may be pro-
vided with an opening/closing door (not shown) on one
of front, side, and rear surfaces to allow the fuel tank to
be withdrawn.

[0048] Hereinafter, the combustion device 200 accord-
ing to an embodiment of the inventive concept will be
described with reference to FIGS. 2 to 4. FIG. 2 is a per-
spective view of the combustion device 200, FIG. 3 is a
side view of the combustion device 200, and FIG. 4 is a
cross-sectional view for explaining an air flow, a fuel flow,
and ignition of the combustion device 200.

[0049] Referringto FIGS. 2to 4, the combustion device
200 according to an embodiment of the inventive concept
is accommodated in the second accommodation part 130
and supplies heat to the heating pipes 111 and 113 ac-
commodated in the first accommodation part 110.
[0050] The combustion device 200 includes a fuel
pump 241, blowing fans 210 and 233, and fuel injection
parts 262 and 263.

[0051] The fuel pump 241 may be configured to oper-
ate by receiving power, for example, and inject fuel from
the fuel tank to the fuel injection parts 262 and 263. The
fuel pump 241 is provided with a fuel inflow part 243,
through which the fuel is introduced, at one end thereof,
and a fuel discharge part 242, through which the fuel is
discharged, at the other end thereof.

[0052] The fuel discharge part 242 is connected to a
fuel transfer pipe 245, which will be described later, to
provide a fuel line together with the fuel transfer pipe 245.
The fuel discharge part 242 may be provided in a sub-
stantially cylindrical shape and may have a diameter
greater than that of the fuel transfer pipe 245. The fuel
discharge part 242 may be provided with a discharge
valve 244, which will be described later.

[0053] The discharge valve 244 may be a solenoid
valve, for example, and is selectively opened to allow the
fuel discharge part 242 to communicate with the outside.
[0054] The fuel transfer pipe 245 allow the fuel pump
241 and the fuel injection parts 262 and 263 to commu-
nicate with each other so as to provide a passage through
which that the fuel moves from the fuel pump 241 to the
fuel injection parts 262 and 263.

[0055] Specifically, one end of the fuel transfer pipe
245 is connected to the fuel discharge part 242 of the
fuel pump 241, and the other end of the fuel transfer pipe
245 is connected to a nozzle rod 263 of the fuel injection
parts 262 and 263, which will be described later.

[0056] The fuel injection parts 262 and 263 include the
nozzle rod 263 and a nozzle 262. The nozzle 262 is con-
figured toinject the fuel. The nozzle rod 263 is configured
to accommodate the nozzle 262 in one end thereof and
has a passage that communicates with the fuel transfer
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pipe 245 therein. The nozzle rod 263 may be heated by
a preheater 270 for preheating.

[0057] An igniter 264 capable of igniting the injected
fuel is provided at a point adjacent to the nozzle 262 of
the fuel injection parts 262 and 263. When ignited by the
igniter 264, the injected fuel is combusted, and thus heat
is transferred toward the heating pipes 111 and 113.
[0058] Blowingfans 210 and 233 are provided to more
efficiently transferthe generated heat to the heating pipes
111 and 113. The blowing fans 210 and 233 include a
fan motor 210 and a blade 233.

[0059] The fan motor 210 receives power from the out-
side to generate power and then transmit the power to
the blade 233.

[0060] The blade 233 rotates by the power transmitted
from the fan motor 210 to allow external air to be intro-
duced through an air inflow part 220.

[0061] The igniter 264 may further include a first hous-
ing 231 accommodating the blowing fans 210 and 233,
and as illustrated in FIG. 4, the first housing 231 may be
configured to accommodate only the blade 233. In this
case, the fan motor 210 may be provided on an outer
surface of the first housing 231 and exposed to the out-
side.

[0062] The igniter 264 further includes a second hous-
ing 232 communicating with the first housing 231. The
second housing 232 partially accommodates the fuel in-
jection parts 262 and 263 and is provided to communicate
with a hot air discharge part 261, which will be described
later, through one side thereof.

[0063] The igniter 264 further includes the hot air dis-
charge part 261. The hot air discharge part 261 is pro-
vided in the shape of a pipe having both opened ends to
accommodate a portion of the fuel injection portions 262
and 263.

[0064] The open end of the hot air discharge part 261
is connected to the second housing 232. The hot air dis-
charge part 261 introduces external air moving to the
second housing 232 by the blowing fans 210 and 233 of
the first housing 231 into the inside thereof.

[0065] The open other end of the hot air discharge part
261 is connected to the second heating pipe 113, and
the heat generated when the fuel injected from the fuel
injection parts 262 and 263 is burned by an ignition op-
eration of the igniter 264 is guided to the second heating
pipe 113. Here, the external air introduced through the
opened end of the hot air discharge part 261 more quickly
moves the hot air to the second heating pipe 113.
[0066] The fuel inflow part 243, the fuel pump 241, the
fuel discharge part 242, the fuel transfer pipe 245, the
nozzle rod 263, and the nozzle 262 from the fuel tank
define one passage, through which fuel moves, and this
passage is provided as a first passage. When the dis-
charge valve 244 is opened, the first passage communi-
cates with the outside.

[0067] The first housing 231, the second housing 232,
and the hot air discharge part 261 provide one passage
through which air moves by the blowing fans 210 and
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233, and this passage is provided as a second passage.
The air moving along the second passage moves to the
second heating pipe 113 through the hot air discharge
part 261.

[0068] Hereinafter, the configuration of performing a
method for controlling the heating apparatus 1 according
to an embodiment of the inventive concept will be de-
scribed with reference to FIG. 5. FIG. 5 is a block diagram
illustrating a configuration of performing a method for a
heating apparatus 1.

[0069] Referringto FIG. 5, the componentthat perform
the method for controlling the heating apparatus 1 in-
cludes a controller 300, a discharge valve 244, a fuel
pump 241, an igniter 264, a preheater 270, and blowing
fans 210 and 233, a sensor part 310, and a user com-
mand input part 320.

[0070] The controller 300 is connected to transmit and
receive electrical signals to/from the discharge valve 244,
the fuel pump 241, the igniter 264, the preheater 270,
the blowing fans 210 and 233, the sensor part 310, and
the user command input part 320 and receives a control
command signal to control operations of the discharge
valve 244, the fuel pump 241, the igniter 264, the pre-
heater 270, the blowing fans 210 and 233, the sensor
part 310, and the user command input part 320.

[0071] The preheater 270 is provided adjacent to the
fuel injection parts 262 and 263 to heat a portion of the
fuel injection parts 262 and 263. For example, the pre-
heater 270 may heat the nozzle rod 263 of the fuel injec-
tion parts 262 and 263.

[0072] The sensor part 310 includes a level sensor,
which is a first sensor part that detects a fuel level in the
fuel tank, a valve sensor, which is a second sensor part
provided in the discharge valve 244 to detect whether
the fuel has arrived at the discharge valve 244, and a
nozzle sensor, which is a third sensor part provided in
the fuel injection parts 262 and 263 to detect whether the
fuel has arrived at the fuel injection parts 262 and 263.
[0073] The user command input part 320 may be a
device that receives a control command from a user and
may be implemented in various forms such as a touch
screen.

[0074] Hereinafter, a method of controlling discharge
of residual air in the method for controlling the heating
apparatus 1 according to an embodiment of the inventive
concept will be described with reference to FIGS. 6 and
7. FIG. 6 is a graph illustrating whether the configuration
of performing a method for controlling discharge of re-
sidual air in the method for controlling the heating appa-
ratus operates over time according to an embodiment of
the inventive concept, and FIG. 7 is a flowchart for ex-
plaining the method for controlling the discharge of the
residual air in the method for controlling the heating ap-
paratus according to an embodiment of the inventive con-
cept.

[0075] In the method for controlling the heating appa-
ratus 1 according to an embodiment of the inventive con-
cept, the method for controlling discharge of residual air
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performs a function of discharging the residual air intro-
duced to remain in the first passage while fuel is con-
sumed and re-injected into the fuel tank.

[0076] The method for controlling the discharge of the
residual air includes a passage opening process and a
fuel pressing process.

[0077] The passage opening process is a process in
which the first passage communicates with the outside
through a discharge valve 244 provided in the first pas-
sage. When the discharge valve 244 is opened in the
passage opening process, a space inside the fuel pump
241 and a space inside the fuel transfer pipe 245 may
communicate with the outside through the discharge
valve 244.

[0078] Whether or not to start the passage opening
process may be determined based on one or more of a
measured value of the first sensor part and a user com-
mand that is input through the user command input part
320.

[0079] When a value less than a level reference value
and a value greater than the level reference value are
continuously measured by the first sensor part, the con-
troller 300 may determine that the fuel has been con-
sumed and re-injected in the fuel tank, thatis, determines
that the fuel has been changed, and control the passage
opening process to be performed.

[0080] If one of the user command input through the
usercommand input part 320 corresponds to a command
to perform the passage opening process, the controller
300 may control the passage opening process to be per-
formed.

[0081] However, the passage opening process is initi-
ated based on the input user command only when the
value less than the level reference value is measured by
atleast the first sensor part. This is because the controller
300 determines that the air remaining in the first passage
is less than the reference value.

[0082] The method for controlling the discharge of the
residual air further includes an alarm process.

[0083] Thealarmprocessisa process performedwhen
the controller 300 determines that the user command in-
structing to start the passage opening process in the user
command input through the user command input part
320 is inappropriate.

[0084] In the alarm process, even though a value less
than the level reference value is not measured by the
first sensor part, an alarm is displayed to warn the user
for the user command that instructs the start of the pas-
sage opening process in the user commands input there-
after.

[0085] The fuel pressing process is a process in which
the fuel pump 241 provided downstream of the first pas-
sage from the discharge valve 244 operates to move the
fuel toward the discharge valve 244.

[0086] When the fuel pump 241 operates in the fuel
pressing process, the air remaining inside the fuel pump
241 and the air remaining in the fuel discharge part 242
may be pushed by the fuel and then be discharged to the
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outside through the discharge valve 244. The fuel press-
ing process is performed simultaneously with the pas-
sage opening process or is performed after the start of
the passage opening process.

[0087] The method for controlling the discharge of the
residual air further includes an external air supply proc-
ess.

[0088] The external air supply process is a process of
supplying external air the second passage provided so
that air moves from the blowing fans 210 and 233 to the
outside through the hot air discharge part 261 when the
passage opening process is performed.

[0089] The method for controlling the discharge of the
residual air further includes a pressing termination proc-
ess.

[0090] In the pressing termination process, the opera-
tion of the blowing fans 210 and 233 and the fuel pump
241 is stopped, and the discharge valve 244 is closed.
[0091] For example, the pressing termination process
may be performed when the fuel moving in the fuel press-
ing process reaches the discharge valve 244, that is,
when the second sensor part detects the fuel in the dis-
charge valve.

[0092] As another example, the pressing termination
process may be performed when the third sensor part
detects the fuel.

[0093] Referring to FIGS. 6 and 7, in the method for
controlling the discharge of the residual air, first, it is de-
termined whether the fuel is changed (S11).

[0094] I[fitis determined that the fuel is changed (S11-
Y), the external air supply process performed by operat-
ing the blowing fan and the passage opening process
performed by opening the discharge valve start are per-
formed at different times or at the same time (S12).
[0095] A point at which the external air supply process
and the passage opening process are performed at the
different times or at the same time is a time point t1.
[0096] I[fitis determined that the fuel is changed (S11-
N), it continues to determine whether the fuel is changed.
[0097] Thereafter, the fuel pressing process starts at
a time point t2 (S13).

[0098] When the fuel pressing process starts, and a
reference time elapses (S14-Y), the pressing termination
process (S15) starts.

[0099] If the fuel pressing process starts, and the ref-
erence time elapses (S14-N), a pump operation is main-
tained.

[0100] It has been explained that whether the fuel
pressing process starts by lapse of time, but it is not lim-
ited thereto and may depend on various factors as de-
scribed above.

[0101] When the pressing termination process starts
at a time point t3, operations of the blowing fans 210 and
233 and the fuel pump 241 are stopped, and the dis-
charge valve 244 is closed.

[0102] Hereinafter, a method for controlling preheating
in the method for controlling the heating apparatus 1 ac-
cording to an embodiment of the inventive concept will
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be described with reference to FIGS. 8 and 9. FIG. 8 is
a graph illustrating whether the configuration of perform-
ing the method for controlling the preheating in the meth-
od for controlling the heating apparatus operates over
time according to an embodiment of the inventive con-
cept, and FIG. 9 is a flowchart for explaining the method
for controlling the preheating in the method for controlling
the heating apparatus according to an embodiment of
the inventive concept.

[0103] The method for controlling the preheating in the
method for controlling the heating apparatus 1 according
to an embodiment of the inventive concept is a process
of moving the fuel remaining in the first passage in a
second direction opposite to a first direction while pre-
heating the fuel injection parts 262 and 263 while injecting
the supplied fuel in the first direction before the ignition.
[0104] The method for controlling the preheating in-
cludes a passage opening process and a preheating
process.

[0105] The passage opening process is a process in
which the first passage communicates with the outside
through a discharge valve 244 provided in the first pas-
sage.

[0106] The preheating process is a process in which a
preheater 270 heats at least a portion of the fuel injection
parts 262 and 263 before igniting the fuel injected from
the fuel injection parts 262 and 263.

[0107] The passage opening process and the preheat-
ing process may be performed at the same time or at the
different times.

[0108] The method for controlling the preheating may
further include an external air supply process.

[0109] The external air supply process is a process of
supplying the external air to the second passage provid-
ed so that the air moves by the blowing fans 210 and 233
from the blowing fans 210 and 233 to the outside through
the hot air discharge part 261 while performing the pas-
sage opening process and the preheating process.
[0110] The method for controlling the preheating may
further include an igniter operation process.

[0111] The igniter operation process is a process of
operating an igniter 264 that ignites the fuel injected from
the fuel injection parts 262 and 263 while performing the
preheating process and the external air supply process.
[0112] The method for controlling the preheating may
further include a passage closing process.

[0113] The passage closing process is a process of
closing the discharge valve 244 to prevent the first pas-
sage from communicating with the outside.

[0114] The igniter operation process and the passage
closure process may be performed at the same time or
at the different times.

[0115] The method for controlling the preheating may
further include a fuel supply process.

[0116] The fuel supply process is a process of operat-
ing the fuel pump 241 provided downstream of the first
passage from the discharge valve 244 to move the fuel
to the fuel injection parts 262 and 263 after the passage
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closing process.

[0117] Referring to FIGS. 8 and 9, in the method for
controlling the preheating, the passage opening process
and the preheating process are performed at the time
point t1 at the same time or at the different times (S21).
[0118] Thereafter,asanexample,time elapseis meas-
ured (S22).

[0119] If the measured time is greater than the refer-
ence time (S22-Y), the external air supply process (S23)
starts at the time point t2, which is a time point at which
the measured time is greater than the reference time.
[0120] If the measured time is not greater than the ref-
erence time (S22-N), the time elapse is continuously
measured.

[0121] Thereafter, the igniter operation process and
the passage closure process start at the different times
or atthe same time (S24). A time point at which the igniter
operation process and the passage closing process are
performed at the same time, or one of the igniter opera-
tion process and the passage closing process is per-
formed first is a time point t3.

[0122] Thereafter, the fuel supply process may start at
a time point t4, and the combustion may be performed.
[0123] As described above, the embodiments of the
inventive concept may have the following effects.
[0124] First, according to the embodiment of the inven-
tive concept, the air filled in the fuel pump and the fuel
supply pipe may be removed in advance to provide the
effect of easily transferring and igniting the fuel.

[0125] Second, according to the embodiment of the
inventive concept, it may provide the effect of preventing
the fuel from falling through the fuel injection nozzle even
while the preheating is performed.

[0126] Whilethe embodiments ofthe inventive concept
have been described with reference to the specific em-
bodiments, it will be apparent to those skilled in the art
that various changes and modifications may be made
without departing from the spirit and scope of the inven-
tion as defined in the following claims.

Claims

1. A method for controlling preheating of a heating ap-
paratus, in which a fuel tank and a fuel injection part
are provided in a first passage that provides a moving
path, and fuel remaining in the first passage moves
in asecond direction opposite to a first direction while
preheating a fuel injection part, which injects the sup-
plied fuel in the first direction, before ignition, the
method comprising:

a passage opening process of allowing the first
passage to communicate with the outside
through a discharge valve provided in the first
passage; and

apreheating process of heating atleast a portion
of the fuel injection part before the fuel injected

10

15

20

25

30

35

40

45

50

55

from the fuel injection part is ignited.

2. Themethod of claim 1, wherein the passage opening
process and the preheating process are performed
at the same time or at different times.

3. The method of claim 1, wherein the heating appara-
tus comprises:

a fuel pump;

a fuel inflow part provided downstream of the
first passage from the fuel pump to allow the fuel
tank and the fuel pump to communicate with
each other; and

a fuel discharge part provided upstream of the
first passage to guide discharge of the fuel of
the fuel pump,

wherein the discharge valve is provided in the
fuel discharge part.

4. The method of claim 1, wherein the heating appara-
tus further comprises:

a hot air discharge part configured to accommo-
date the fuel injection part and guide hot air gen-
erated by igniting the fuel injected from the fuel
injection part to the outside; and

a blowing fan configured to introduce external
air so as to move to the hot air discharge part,

wherein, while the passage opening process
and the preheating process are performed, the
method further comprises an external air supply
process of supplying the external air by the blow-
ing fan to a second passage provided so that
the air moves from the blowing fan to the outside
through the hot air discharge part.

5. The method of claim 1, further comprising, while the
passage opening process and the preheating proc-
ess are performed, an igniter operation process of
operating an igniter configured to ignite the fuel in-
jected from the fuel injection part.

6. The method of claim 5, further comprising a passage
closing process of closing the discharge valve to pre-
vent the first passage from communicating with the
outside.

7. The method of claim 6, wherein the igniter operation
process and the passage closing process are per-
formed at the same time or at different times.

8. The method of claim 7, further comprising a fuel sup-
ply process of operating a fuel pump provided down-
stream of the first passage from the discharge valve
to allow the fuel to move to the fuel injection part after
the passage closing process.
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