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(57) ABSTRACT

A method and a system of heating a cabin of a hybrid electric
vehicle are provided and minimize the operation of a heater
and an engine by reducing the demand temperature of coolant
taking into account of power of the heater and improve fuel
economy accordingly. The method of heating a cabin of a
hybrid electric vehicle adjusts temperature of air supplied
into the cabin of the vehicle using a heater disposed adjacent
to the cabin of the vehicle and coolant supplied from an
engine.
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METHOD AND SYSTEM OF HEATING CABIN
OF HYBRID ELECTRIC VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0150696 filed in the
Korean Intellectual Property Office on Dec. 5, 2013, the
entire contents of which are incorporated herein by reference.

BACKGROUND
[0002] (a) Field of the Invention
[0003] The present invention relates to a method and a

system of heating a cabin of a hybrid electric vehicle. More
particularly, the present invention relates to a method and a
system of heating a cabin of a hybrid electric vehicle that
minimizes operation of a heater and an engine by lowering
demand temperature of coolant taking into account power of
the heater and improves fuel economy accordingly.

[0004] (b) Description of the Related Art

[0005] Generally, a hybrid electric vehicle (HEV) uses an
engine and a motor as power sources. The hybrid electric
vehicle enhances fuel economy by providing an electric
vehicle (EV) mode when the engine is stopped and the vehicle
is driven only by the motor. The hybrid electric vehicle,
different from a typical vehicle using fossil fuel such as
gasoline or diesel, selectively operates the engine. The engine
of a typical vehicle generates power to drive the vehicle as
well as power for driving an air conditioner of the vehicle.
Particularly, coolant warmed up by the engine to heat a cabin
of'the vehicle (e.g., the interior of the vehicle) exchanges heat
with the air while passing through a heat exchanger disposed
near the cabin, and the heated air through heat-exchange with
the coolant is supplied into the cabin to heat the interior of the
vehicle.

[0006] However, since the engine is not always operated in
the hybrid electric vehicle, an additional heater for heating the
cabin is required. In other words, the air heated through
heat-exchange with the coolant is supplied to the cabin of the
vehicle during a heating mode of the hybrid electric vehicle,
but the heater is operated and heats the air supplied to the
cabin ofthe vehicle when coolant temperature is substantially
low. Operation of the heater is controlled only by the coolant
temperature according to a conventional hybrid electric
vehicle. That is, when the coolant temperature is lower than
predetermined temperature, the heater is operated. Therefore,
power consumption of the heater increases. When the power
consumption of the heater is above a threshold and state of
charge (SOC) of a battery is substantially low, the engine is
operated to charge the battery. Therefore, fuel consumption
may be deteriorated.

[0007] The above information disclosed in this section is
merely for enhancement of understanding of the background
of'the invention and therefore it may contain information that
does not form the prior art that is already known in this
country to a person of ordinary skill in the art.

SUMMARY

[0008] The present invention provides a method and a sys-
tem of heating a cabin of a hybrid electric vehicle having
advantages of minimizing operation of a heater and an engine
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by lowering demand temperature of coolant taking into
account power of the heater and improving fuel economy
accordingly.

[0009] A method of heating a cabin of a hybrid electric
vehicle according to an exemplary embodiment of the present
invention may adjust temperature of air supplied into the
cabin of the vehicle using a heater disposed near the cabin of
the vehicle and coolant supplied from an engine.

[0010] In particular, method may include: calculating
allowance power and demand power of the heater; determin-
ing whether the allowance power of the heater is greater than
or equal to a minimum power of the heater; calculating a first
demand temperature of the coolant that is coolant tempera-
ture necessary to currently heat the interior of the vehicle;
determining whether the coolant temperature is lower than
the first demand temperature of the coolant; and operating the
heater when the allowance power of the heater is greater than
or equal to the minimum power of the heater and the coolant
temperature is lower than the first demand temperature of the
coolant.

[0011] The allowance power of the heater may be calcu-
lated based on a type of a device for supplying electric power
to the heater and whether the heater is operated. The allow-
ance power of the heater may be calculated based on maxi-
mum allowance power of a low voltage direct current-direct
current (DC-DC) converter (LDC), current power consump-
tion ofthe LDC, current power consumption of the heater, and
margin power of the LDC when the device for supplying
electric power to the heater is the LDC. The allowance power
of' the heater may be calculated based on maximum power of
a battery management system (BMS), current power con-
sumption of the BMS, current power consumption of the
heater, and margin power when the device for supplying
electric power to the heater is the BMS.

[0012] The heater may be operated with the demand power
of the heater. The demand power of the heater may be a
minimum value of a difference between demand heat of the
cabin and supply heat of the engine and maximum power of
the heater. The first demand temperature of the coolant may
be determined based on an ambient temperature and demand
temperature of the cabin.

[0013] The method may further include: calculating a sec-
ond demand temperature of the coolant that is coolant tem-
perature necessary to currently heat the cabin of the vehicle
when the heater is operated; and operating the engine when
the allowance power of the heater is greater than or equal to
the minimum power of the heater and the coolant temperature
is lower than the second demand temperature of the coolant.
The second demand temperature of the coolant may be deter-
mined based on the first demand temperature of the coolant
and temperature according to the demand power of the heater
and speed of a blower. The heater may be a positive tempera-
ture coefficient (PTC) heater.

[0014] A system of heating a cabin of a hybrid electric
vehicle according to another exemplary embodiment of the
present invention may include: an ambient temperature sen-
sor configured to detect an ambient temperature; a coolant
temperature sensor configured to detect coolant temperature;
an engine configured to generate power and warm up the
coolant; a blower configured to blow air into the cabin of the
vehicle; a heater configured to receive electric power from the
electric power supply and disposed on a path through which
the air may be supplied to the cabin to warm up the air; and a
controller configured to adjust temperature of the air supplied
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to the cabin of the vehicle by operating the engine, the blower,
and the heater. The coolant heated by the engine may
exchange heat with the air while passing through the path
through which the air is supplied to the cabin. In addition, the
controller may be configured to operate the heater when
allowance power of the heater is greater than or equal to
minimum power of the heater and the coolant temperature is
lower than first demand temperature of the coolant that is
coolant temperature necessary to currently heat the cabin of
the vehicle.

[0015] The controller may be further configured to calcu-
late the allowance power of the heater based on a type of the
electric power supply and whether the heater is operated. The
controller may be configured to calculate the allowance
power of the heater based on maximum allowance power of
an LDC, current power consumption of the LDC, current
power consumption of the heater, and margin power of the
LDC when the electric power supply is the LDC. The con-
troller may also be configured to calculate the allowance
power of the heater based on maximum power of a BMS,
current power consumption of the BMS, current power con-
sumption of the heater, and margin power when the electric
power supply is the BMS.

[0016] Further, the controller may be configured to operate
the heater with demand power of the heater. The controller
may be configured to calculate a minimum value of a differ-
ence between demand heat of the cabin and supply heat of the
engine and maximum power of the heater as the demand
power of the heater. The controller may be configured to
determine the first demand temperature of the coolant based
on the ambient temperature and demand temperature of the
cabin. The controller may be configured to operate both the
heater and the engine when the allowance power of the heater
is greater than or equal to the minimum power of the heater
and the coolant temperature is lower than second demand
temperature of the coolant necessary to currently heat the
cabin of the vehicle when the heater is operated. The control-
ler may be configured to determine the second demand tem-
perature of the coolant based on the first demand temperature
of the coolant and temperature according to the demand
power of the heater and speed of the blower. The heater may
be a PTC heater.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG.11isanexemplary diagram ofan air conditioner
for a hybrid electric vehicle according to an exemplary
embodiment of the present invention;

[0018] FIG.2is an exemplary block diagram of a system of
heating a cabin of a hybrid electric vehicle according to an
exemplary embodiment of the present invention; and

[0019] FIG. 3 is an exemplary flowchart of a method of
heating a cabin of a hybrid electric vehicle according to an
exemplary embodiment of the present invention.

DETAILED DESCRIPTION

[0020] It is understood that the term “vehicle” or “vehicu-
lar” or other similar term as used herein is inclusive of motor
vehicles in general such as passenger automobiles including
sports utility vehicles (SUV), buses, trucks, various commer-
cial vehicles, watercraft including a variety of boats and
ships, aircraft, and the like, and includes hybrid vehicles,
electric vehicles, plug-in hybrid electric vehicles, hydrogen-
powered vehicles and other alternative fuel vehicles (e.g.
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fuels derived from resources other than petroleum). As
referred to herein, a hybrid vehicle is a vehicle that has two or
more sources of power, for example both gasoline-powered
and electric-powered vehicles.

[0021] Although exemplary embodiment is described as
using a plurality of units to perform the exemplary process, it
is understood that the exemplary processes may also be per-
formed by one or plurality of modules. Additionally, it is
understood that the term controller/control unit refers to a
hardware device that includes a memory and a processor. The
memory is configured to store the modules and the processor
is specifically configured to execute said modules to perform
one or more processes which are described further below.
[0022] Furthermore, control logic of the present invention
may be embodied as non-transitory computer readable media
on a computer readable medium containing executable pro-
gram instructions executed by a processor, controller/control
unit or the like. Examples of the computer readable mediums
include, but are not limited to, ROM, RAM, compact disc
(CD)-ROMs, magnetic tapes, floppy disks, flash drives, smart
cards and optical data storage devices. The computer readable
recording medium can also be distributed in network coupled
computer systems so that the computer readable media is
stored and executed in a distributed fashion, e.g., by a telemat-
ics server or a Controller Area Network (CAN).

[0023] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises™ and/
or “comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof. As
used herein, the term “and/or” includes any and all combina-
tions of one or more of the associated listed items.

[0024] An exemplary embodiment of the present invention
will hereinafter be described in detail with reference to the
accompanying drawings. FIG. 1 is an exemplary diagram of
an exemplary air conditioner for a hybrid electric vehicle to
which an exemplary embodiment of the present invention
may be applied.

[0025] As shown in FIG. 1, an exemplary air conditioner
for a hybrid electric vehicle to which an exemplary embodi-
ment of the present invention may be applied may include a
coolant circulation circuit 10, a blower 20, a heater 30, and a
heat exchanger 40. Therefore, air may be supplied into the
heat exchanger 40 by the blower 20 and may exchange heat
with coolant in the heat exchanger 40. Further, the air may be
supplied into a cabin 50 ofthe vehicle. In addition, the air may
be supplied into the heat exchanger 40 after being warmed up
by the heater 30 or may be warmed up by the heater 30 after
passing through the heat exchanger 40.

[0026] The coolantcirculation circuit 10 may be configured
to circulate the coolant of the vehicle to cool an engine 60
(referring to FIG. 2). In addition, the coolant circulation cir-
cuit 10 may include a coolant supply circuit that supplies the
coolant heated by the engine 60 into the heat exchanger 40
and a coolant recovery circuit that receives the coolant pass-
ing through the heat exchanger 40 again. The coolant circu-
lation circuit 10 may further include a radiator configured to
cool the coolant heated by the engine 60. Furthermore, the
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coolant circulation circuit 10 may further include a bypass
circuit that causes the coolant to bypass the heat exchanger 40
when heating of the cabin 50 is necessary and the engine 60 is
not operated. Various devices (e.g., water pump and so on)
other than the devices described herein may be used, but
description of the various devices will be omitted for conve-
nience of description. In the exemplary embodiment of the
present invention, any coolant circulation circuit that may
supply the coolant warmed up by the engine 60 into the heat
exchanger 40 may be used.

[0027] The blower 20 may be configured to supply the air
into the cabin 50 of the vehicle. Typically, the blower 20 may
be configured to adjust air amount supplied into the cabin 50
of'the vehicle by adjusting a rotation speed of a fan. When the
rotation speed of the fan is substantially high (e.g., above a
predetermined speed), more heat may be necessary to heat the
cabin 50 since the amount of air supplied into the cabin 50 of
the vehicle increases.

[0028] The heater 30 may be disposed on a path through
which the air is supplied form the blower 20 into the cabin 50.
The heater 30 may be configured to receive electric power
from an electric power supply and generate heat. Therefore,
the air passing through the heater 30 may be warmed up by the
heater. The heater 30 may be mounted at the front or the rear
of the heat exchanger 40 and may be disposed near the cabin
50 (e.g., in the vicinity of the cabin or adjacent to the cabin).
The heater 30 may be, but not limited to, a positive tempera-
ture coefficient (PTC) heater.

[0029] The heat exchanger 40 may be disposed on the path
through which the air is supplied from the blower 20 into the
cabin 50. The heat exchanger 40 may be configured to receive
the coolant heated by the engine 60 from the coolant circula-
tion circuit 10 and may be configured to receive the air from
the blower 20. The coolant and the air may exchange heat with
each other while not being mixed in the heat exchanger.
Therefore, the air supplied into the cabin 50 may be warmed
up by the heater 30 and/or the heat exchanger 40.

[0030] Only the air conditioner of the hybrid electric
vehicle related to the exemplary embodiment of the present
invention is illustrated in FIG. 1. Therefore, it is to be under-
stood that the exemplary embodiment of the present invention
may be applied to various air conditioners of the hybrid
electric vehicle as well as the air conditioner illustrated in
FIG. 1.

[0031] FIG.2is an exemplary block diagram of a system of
heating a cabin of a hybrid electric vehicle according to an
exemplary embodiment of the present invention. As shown in
FIG. 2, the system of heating the cabin of the hybrid electric
vehicle according to the exemplary embodiment of the
present invention may include electric power supplies 102
and 104, an ambient temperature sensor 106, a coolant tem-
perature sensor 108, a controller 110, the engine 60, the
blower 20, and the heater 30. The exemplary embodiment of
the present invention may include various devices other than
the devices illustrated in FIG. 2, but description of the various
devices will be omitted for convenience of description.
[0032] The electric power supplies 102 and 104 may be
configured to supply electric power to the blower 20, the
heater 30, and/or other electric components of the vehicle. For
these purposes, the electric power supplies 102 and 104 may
be connected to a high voltage battery (not shown) of the
hybrid electric vehicle, may be configured to convert high
voltage of the high voltage battery into low voltage (e.g.,
decreased voltage), and supply the low voltage to the blower
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20, the heater 30, and/or other electric components of the
vehicle. It is exemplified in this specification that a low volt-
age DC-DC converter (LDC) or a battery control system
(BMS) may be used as the electric power supplies 102 and
104. In addition, maximum power, margin power, and current
power consumption of the electric power supplies 102 and
104 may be detected and transmitted to the controller 110.
Further, the maximum power and the margin power of the
electric power supplies 102 and 104 may be pre-stored in the
controller 110 or the electric power supplies 102 and 104.
[0033] The ambient temperature sensor 106 may be con-
figured to detect (e.g., measure) ambient temperature and
transmit a signal that corresponds to the ambient temperature
to the controller 110. The coolant temperature sensor 108
may be configured to detect (e.g., measure) coolant tempera-
ture and transmit a signal that corresponds to the coolant
temperature to the controller 110. The coolant temperature
may change based on a position where the coolant tempera-
ture sensor 108 is mounted. The coolant temperature sensor
108 may be configured to detect the coolant temperature in or
in the vicinity of the heat exchanger 40 according to the
exemplary embodiment of the present invention.

[0034] The controller 110 may include a hybrid-electric
vehicle (HEV) controller 112 and an air conditioning control-
ler 114. Various controllers such as an engine controller, a
motor controller, and a transmission controller other than the
controller 110 illustrated in FIG. 2 may be mounted within the
hybrid electric vehicle, but detailed description of the various
controllers will be omitted, for convenience of description. In
addition, it is exemplified, but is not limited to, in FIG. 2 that
the HEV controller 112 and the air conditioning controller
114 are provided in the one controller 110.

[0035] The HEV controller 112 may be configured to
execute all the operations of the hybrid electric vehicle. For
example, the HEV controller 112 may be configured to
execute starting of the engine 60 and calculate allowance
power and demand power of the heater 30. The air condition-
ing controller 114 may be configured to operate the air con-
ditioner within the hybrid electric vehicle. For example, the
air conditioning controller 114 may be configured to adjust
the air amount supplied into the cabin 50 by adjusting the
speed of the blower 20, and adjust temperature of the air
supplied into the cabin 50 by adjusting the heater 30. The
controller 110 may be realized by one or more processors
activated by a predetermined program, and the predetermined
program may be programmed to perform each step of a
method of heating a cabin of a hybrid electric vehicle accord-
ing to an exemplary embodiment of the present invention.
[0036] FIG. 3 is an exemplary flowchart of a method of
heating a cabin of a hybrid electric vehicle according to an
exemplary embodiment of the present invention. As shown in
FIG. 3, the method of heating the cabin of the hybrid electric
vehicle according to the exemplary embodiment of the
present invention may begin when a condition for using the
air conditioner is satisfied. In other words, the controller 110
may be configured to determine whether the condition for
using the air conditioner is satisfied at step S200. The condi-
tion for using the air conditioner may be satisfied when any
occupant of the vehicle turns on the air conditioner.

[0037] When the condition for using the air conditioner is
not satisfied at the step S200, the process may terminate.
When the condition for using the air conditioner is satisfied at
the step S200, the controller 110 may be configured to deter-
mine whether a heating condition is satisfied at step S210.
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The heating condition may be satisfied when the ambient
temperature is greater than a first predetermined temperature
and is less than a second predetermined temperature, and
demand temperature of the cabin is greater than a third pre-
determined temperature and the ambient temperature. When
the ambient temperature is less than or equal to the first
predetermined temperature or the demand temperature of the
cabin is less than or equal to the third predetermined tempera-
ture, the engine 60 and the heater 30 may be operated simul-
taneously. Therefore, other steps of the method may not be
executed. In addition, when the ambient temperature is
greater than or equal to the predetermined temperature or the
demand temperature of the cabin is less than or equal to the
ambient temperature, heating the cabin may be unnecessary.
[0038] When the heating condition is not satisfied at the
step S210, the method may return to the step S200. It is shown
in FIG. 3 that the method may return to the step S200, but the
controller 110 may return to the step S200 after the engine 60
and the heater 30 are operated or without operating the engine
60 and the heater 30 according to the ambient temperature and
the demand temperature of the cabin. When the heating con-
dition is satisfied at the step S210, the controller 110 may be
configured to calculate an allowance power of the heater at
step S220. The allowance power of the heater 30 may depend
on a type of the electric power supply and whether the heater
30 is operated. When the electric power supply is the LDC
102, the allowance power of the heater 30 may be calculated
from the following equations (Equations 1 and 2).
Allowance power of heater=maximum allowance

power of LDC—-current power consumption of
LDC-margin power of LDC (when heater is not

operated) Equation 1:
Allowance power of heater=maximum allowance

power of LDC—-current power consumption of

LDC-power consumption of heater-margin

power of LDC (when heater is operated) Equation 2:

[0039] When the electric power supply is the BMS 104, the
allowance power of the heater 30 is calculated from the fol-
lowing equations (Equations 3 and 4).

Allowance power of heater=maximum power of
BMS-current power consumption of BMS—mar-

gin power (when heater is not operated) Equation 3:
Allowance power of heater=maximum power of

BMS-current power consumption of BMS—

power consumption of heater—margin power

(when heater is operated) Equation 4:

[0040] In addition, the controller 110 may be configured to
calculate demand power of the heater 30 at step S230. The
demand power of the heater 30 may be a minimum value of a
difference between demand heat of the cabin and supply heat
of'the engine and the maximum power of the heater 30. After
that, the controller 110 may be configured to determine
whether the allowance power of the heater 30 is greater than
or equal to minimum power of the heater 30 at step S240.
When the allowance power of the heater 30 is greater than or
equal to the minimum power of the heater 30, the controller
110 may be configured to calculate first and second demand
temperatures of the coolant at step S250.

[0041] In particular, the first demand temperature of the
coolant may be coolant temperature required to currently heat
the cabin 50 of the vehicle, and the second demand tempera-
ture of the coolant may be coolant temperature required to
currently heat the cabin 50 of the vehicle when the heater is
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operated. In addition, the first demand temperature of the
coolant may be determined based on the ambient temperature
and demand temperature of the cabin, and the second demand
temperature of the coolant may be determined based on the
first demand temperature of the coolant and temperature
according to the demand power of the heater 30 and the speed
of the blower 20. In other words, the first and second demand
temperatures of the coolant may be calculated from the fol-
lowing equations (Equations 5 and 6).

First demand temperature of coolant=flambient tem-

perature,demand temperature of cabin) Equation 5:
Second demand temperature of coolant=first demand

temperature of coolant—fldemand power of heat-

er,speed of blower) Equation 6:

[0042] After the first and second demand temperatures of
the coolant are calculated at the step S250, the controller 110
may be configured to determine whether the coolant tempera-
ture is less than the first demand temperature of the coolant at
step S260. When the coolant temperature is less than the first
demand temperature of the coolant at the step S260, the
controller 110 may be configured to operate the heater 30 at
step S270 since the coolant may not supply sufficient heat to
the air supplied into the cabin 50. Further, the controller 110
may be configured to determine whether the coolant tempera-
tureis less than the second demand temperature of the coolant
at step S280. When the coolant temperature is less than the
second demand temperature of the coolant at step S280, the
controller 110 may be configured to operate the engine 60 at
step S290 since heating the cabin 50 may be insufficient by
operating the heater 30 and the method may return to the step
S280. When the coolant temperature is greater than or equal
to the second demand temperature of the coolant, the control-
ler 110 may not operate the engine 60 at step S300 and the
method may return to the step S210.

[0043] Meanwhile, when the allowance power of the heater
30 is less than the minimum power of the heater 30 at the step
S240, the controller 110 may not operate the heater 30 at step
S310 and the method may proceed to the step S280 to deter-
mine whether a condition for operating the engine 60 is sat-
isfied. In addition, when the coolant temperature is greater
than or equal to the first demand temperature of the coolant at
the step S260, the controller 110 may not operate the heater 30
at step S320 since heating the cabin 50 may be possible only
by the coolant and the method may proceed to the step S280.
In particular, since the coolant temperature is greater than the
second demand temperature of the coolant, the method may
return to the step S210 after performing the step S300.

[0044] As described above, operation of the heater and the
engine may be minimized by reducing demand temperature
of'the coolant in consideration of the allowance power and the
demand power of the heater according to the exemplary
embodiment of the present invention. In addition, fuel
economy may be improved by minimizing operation of the
heater and the engine.

[0045] While this invention has been described in connec-
tion with what is presently considered to be exemplary
embodiments, it is to be understood that the invention is not
limited to the disclosed exemplary embodiments, but, on the
contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the accompanying claims.
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What is claimed is:

1. A method of heating a cabin of a vehicle that adjusts
temperature of air supplied into the cabin of the vehicle using
a heater disposed adjacent to the cabin of the vehicle and
coolant supplied from an engine, the method comprising:

calculating, by a controller, an allowance power and a

demand power of the heater;

determining, by the controller, whether the allowance

power of the heater is greater than or equal to a minimum
power of the heater;

calculating, by the controller, a first demand temperature of

the coolant that is coolant temperature necessary to cur-
rently heat the cabin of the vehicle;

determining, by the controller, whether the coolant tem-

perature is less than the first demand temperature of the
coolant; and

operating, by the controller, the heater when the allowance

power of the heater is greater than or equal to the mini-
mum power of the heater and the coolant temperature is
less than the first demand temperature of the coolant.

2. The method of claim 1, wherein the allowance power of
the heater is calculated based on a type of a device for sup-
plying electric power to the heater and whether the heater is
operated.

3. The method of claim 2, wherein the allowance power of
the heater is calculated based on a maximum allowance power
of a low voltage direct current-direct current (DC-DC) con-
verter (LDC), current power consumption of the LDC, cur-
rent power consumption of the heater, and margin power of
the LDC when the device for supplying electric power to the
heater is the LDC.

4. The method of claim 2, wherein the allowance power of
the heater is calculated based on a maximum power of a
battery management system (BMS), current power consump-
tion of the BMS, current power consumption of the heater,
and margin power when the device for supplying electric
power to the heater is the BMS.

5. The method of claim 1, wherein the heater is operated
with the demand power of the heater.

6. The method of claim 5, wherein the demand power of the
heater is a minimum value of a difference between demand
heat of the cabin and supply heat of the engine and maximum
power of the heater.

7. The method of claim 1, wherein the first demand tem-
perature of the coolant is determined based on an ambient
temperature and a demand temperature of the cabin.

8. The method of claim 1, further comprising:

calculating, by the controller, a second demand tempera-
ture of the coolant that is coolant temperature necessary
to currently heat the cabin of the vehicle when the heater
is operated; and

operating, by the controller, the engine when the allowance
power of the heater is greater than or equal to the mini-
mum power of the heater and the coolant temperature is
less than the second demand temperature of the coolant.

9. The method of claim 8, wherein the second demand
temperature of the coolant is determined based on the first
demand temperature of the coolant and temperature accord-
ing to the demand power of the heater and speed of a blower.

10. The method of claim 1, wherein the heater is a positive
temperature coefficient (PTC) heater.
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11. A system of heating a cabin of a vehicle comprising:

an electric power supply;

an ambient temperature sensor configured to detect an

ambient temperature;

a coolant temperature sensor configured to detect a coolant

temperature; and

a controller configured to adjust a temperature of the air

supplied to the cabin of the vehicle by operating an
engine, a blower, and a heater,

wherein the engine is configured to generate power and

warm up a coolant,

wherein the blower is configured to blow air into the cabin

of the vehicle,

wherein the heater is configured to receive electric power

from the electric power supply and is disposed on a path
through which the air is supplied to the cabin to warm up
the air,

wherein the coolant warmed up by the engine exchanges

heat with the air while passing through the path through
which the air is supplied to the cabin, and

wherein the controller is configured to operate the heater

when allowance power of the heater is greater than or
equal to a minimum power of the heater and the coolant
temperature is less than a first demand temperature of
the coolant that is coolant temperature necessary to cur-
rently heat the cabin of the vehicle.

12. The system of claim 11, wherein the controller is con-
figured to calculate the allowance power of the heater based
on a type of the electric power supply and whether the heater
is operated.

13. The system of claim 12, wherein the controller is con-
figured to calculate the allowance power of the heater based
on maximum allowance power of low voltage direct current-
direct current converter (LDC), current power consumption
of the LDC, current power consumption of the heater, and
margin power of the LDC when the electric power supply is
the LDC.

14. The system of claim 12, wherein the controller is con-
figured to calculate the allowance power of the heater based
on a maximum power of a battery management system
(BMS), current power consumption of the BMS, current
power consumption of the heater, and margin power when the
electric power supply is the BMS.

15. The system of claim 11, wherein the controller is con-
figured to operate the heater with demand power ofthe heater.

16. The system of claim 15, wherein the controller is con-
figured to calculate a minimum value of a difference between
demand heat of the cabin and supply heat of the engine and
maximum power of the heater as the demand power of the
heater.

17. The system of claim 11, wherein the controller is con-
figured to determine the first demand temperature of the cool-
ant according to the ambient temperature and demand tem-
perature of the cabin.

18. The system of claim 11, wherein the controller is con-
figured to operate both the heater and the engine when the
allowance power of the heater is greater than or equal to the
minimum power of the heater and the coolant temperature is
less than a second demand temperature of the coolant neces-
sary to currently heat the cabin of the vehicle when the heater
is operated.

19. The system of claim 18, wherein the controller is con-
figured to determine the second demand temperature of the
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coolant based on the first demand temperature of the coolant
and temperature according to the demand power of the heater
and speed of the blower.

20. A non-transitory computer readable medium contain-
ing program instructions executed by a controller, the com-
puter readable medium comprising:

program instructions that calculate an allowance power

and a demand power of the heater;

program instructions that determine whether the allowance

power of the heater is greater than or equal to a minimum
power of the heater;

program instructions that calculate a first demand tempera-

ture of the coolant that is coolant temperature necessary
to currently heat the cabin of the vehicle;

program instructions that determine whether the coolant

temperature is less than the first demand temperature of
the coolant; and

program instructions that operate the heater when the

allowance power of the heater is greater than or equal to
the minimum power of the heater and the coolant tem-
perature is less than the first demand temperature of the
coolant.
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