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METHOD AND APPARATUS FOR SUPPLYING 
HOT WATER BY CONTROLLING THE 
NUMBER OF PULSESAPPLIED TO A 

HEATER 

TECHNICAL FIELD 

0001. The present invention relates to a warm water Sup 
ply device and warm water Supply method controlling a num 
ber of Voltage pulses applied to a heater, and more particu 
larly, to a warm water Supply device and warm water Supply 
method for instantaneously Supplying warm water used in a 
home bidet or a water purifier. 

BACKGROUND ART 

0002. A warm water supply device employed in a home 
bidet may be classified as a water tank-type warm water 
Supply device, in which a heater is installed in a water tank or 
as an instant warm water-type warm water Supply device in 
which a heater is used to heat tap water whenever warm water 
is required. 
0003. The water tank-type warm water supply device 
includes a heater disposed in a water tank for storing warm 
water and the water temperature within the water tank is 
constantly maintained at a pre-set temperature, regardless of 
whether or not a bidet is used. Thus, the water tank- type 
warm water Supply device wastes Standby power and occu 
pies a large amount of space. 
0004. Accordingly, the instantaneous warm water type 
warm water supply device has recently been widely used. The 
instantaneous warm water type warm water Supply device 
applies heat to water being discharged by means of a heater to 
increase temperature when a user requests the use of a bidet. 
0005 With the instantaneous warm water type warm 
water Supply device, water does not flow constantly, so in 
order to guarantee operational stability, the heater should 
necessarily be controlled to only be operated while water is 
flowing. Here, in order to obtain a desired water outflow 
temperature in the course of operating a heater, a triac having 
a fast response rate and Switching rate is used as a Switching 
element, and in this case, the heater is operated by calculating 
a heater driving period through a phase control scheme or a 
Zero-crossing control scheme. 
0006. However, when the heater included in the instanta 
neous warm water type warm water Supply device is driven 
according to the phase control scheme, harmonics may be 
heavily generated to the extent that the heater may not be able 
to pass a harmonic test in CE (Conformité Européenne) cer 
tification as a test Subject in EU countries. The generation of 
harmonics also causes frequent noise, resulting in a problem 
of damage or overheating. 
0007 Also, when the heater is driven according to the 
Zero-crossing control scheme, a current Swing (or variation) 
is severely generated to the extent that the heater may not be 
able to pass a flicker test in a CE certification test subjects of 
EU countries. The influence of Such a current Swing may 
shorten a lifetime and cause malfunction. 

DISCLOSURE 

Technical Problem 

0008. An aspect of the present invention provides a warm 
water Supply device and a warm water Supply method capable 
of lengthening a heater lifetime and avoiding malfunctioning 
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thereof by reducing a current Swing (or a current variation), as 
well as preventing the generation of damage or overheating 
by reducing frequent noise. 

Technical Solution 

0009. According to an aspect of the present invention, 
there is provided a warm water Supply device for controlling 
the number of Voltage pulses applied to heaters, including: a 
first heater configured to have a first pre-set capacity, pro 
vided at a water inlet, and heating water introduced through 
the water inlet; a second heater configured to have a second 
pre-set capacity greater than that of the first pre-set capacity, 
provided at a water outlet, and heating water introduced 
through the water outlet; and a controller calculating a first 
heater driving period and calculating a second heater driving 
period according to a water temperature introduced through 
the water inlet and a set heating water temperature discharged 
through the water outlet by using a Zero crossing control 
scheme, and driving the first and second heaters by control 
ling the number of Voltage pulses applied to the first and 
second heater according to heater driving periods thereof, 
respectively. 
0010. The controller may perform controlling such that 
the sum of the number of voltage pulses applied to the first and 
second heaters, respectively, is a pre-set number. 
0011. The controller may perform controlling such that 
the number of voltage pulses applied to the first heater is 
within a pre-set number, and the number of Voltage pulses 
applied to the second heater is a pre-set number. 
0012. The controller may determine whether or not a 
water temperature introduced through the water inlet is lower 
than the set heating temperature, and when the temperature of 
the water is lower than the set heating temperature, the con 
troller may calculate the heater driving periods. 
0013 The first pre-set capacity may be greater than 0 but 
not greater than 450 W, and the second pre-set capacity may 
be greater that 450 W but not greater than 750 W. 
0014. According to another aspect of the present inven 
tion, there is provided a warm water Supply method for con 
trolling the number of Voltage pulses applied to heaters, 
including: disposing a first heater having a first pre-set capac 
ity and a second heater having a second pre-set capacity 
greater than that of the first pre-set capacity at a water inlet 
and a water outlet, respectively; calculating heater driving 
periods of the first and second heaters according to a water 
temperature introduced through the water inlet and a set heat 
ing water temperature discharged through the water outlet by 
using a Zero crossing control Scheme; and driving the first and 
second heaters by controlling the number of Voltage pulses 
applied to the first and second heaters according to the heater 
driving periods, respectively to heat water introduced through 
the water inlet and then allow the water to be discharged 
through the water outlet. 
0015 The method may further include: determining 
whether or not the water temperature introduced through the 
water inlet is lower than the set heating temperature, and 
when the water temperature introduced through the water 
inlet is lower than the set heating temperature, the heater 
driving periods are calculated. 

Advantageous Effects 

0016. According to embodiments of the present invention, 
two heaters are provided in a warm water Supply device and a 
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heat driving period is calculated in a Zero-crossing control 
scheme to control the number of Voltage pulses applied to the 
heater, thereby reducing a generation of noise to prevent 
damage or overheating of the warm water Supply device, and 
reducing a current Swing to lengthen a lifetime and prevent a 
generation of malfunction. 

DESCRIPTION OF DRAWINGS 

0017 FIG. 1 is a block diagram of a warm water supply 
control system according to an embodiment of the present 
invention; 
0018 FIG. 2 is a graph showing a phase control scheme 
according to an embodiment of the present invention; 
0019 FIG. 3 is a graph showing a zero-crossing control 
scheme according to an embodiment of the present invention; 
0020 FIG. 4 is a table showing heater power (ranging 
from 450 W to less than 750 W) according to the number of 
Voltage pulses applied to heaters according to an embodiment 
of the present invention; 
0021 FIG. 5 is a table showing heater power (ranging 
from 750 W to less than 1200 W) according to the number of 
Voltage pulses applied to heaters according to an embodiment 
of the present invention; 
0022 FIG. 6 is a table showing results of a harmonics test 
and a flicker test according to heater power and heater driving 
scheme according to an embodiment of the present invention; 
and 
0023 FIG. 7 is a flow chart illustrating a process of a 
method of Supplying warm water according to an embodi 
ment of the present invention. 

BEST MODE 

0024. Hereinafter, embodiments of the present invention 
will now be described in detail with reference to the accom 
panying drawings. The invention may, however, be embodied 
in many different forms and should not be construed as being 
limited to the embodiments set forth herein. Rather, these 
embodiments are provided so that this disclosure will be 
thorough and complete, and will fully convey the scope of the 
invention to those skilled in the art. In the drawings, the 
shapes and dimensions of elements may be exaggerated for 
clarity, and the same reference numerals will be used through 
out to designate the same or like components. 
0025 FIG. 1 is a block diagram of a warm water supply 
control system according to an embodiment of the present 
invention. With reference to FIG. 1, a warm water supply 
control system includes a warm water supply device 100, a 
main control device 200, and a water supply valve 300. 
0026. The warm water supply device 100 includes a power 
control signal generation unit 10, a first heater 20a, a second 
heater 20b, aheater driving protection unit 30, a water volume 
sensing unit 40, a temperature sensing unit 50, a communi 
cation unit 60, and a controller 70. The elements of the warm 
water supply device 100 will be described in detail as follows. 
0027. The first heater 20a is configured to have a first set 
capacity (e.g., 450 W), be installed at a water inlet, and heat 
water introduced through the water inlet (not shown). The 
second heater 20b is configured to have a second set capacity 
(e.g., 750 W) greater than that of the first set capacity, be 
provided at a water outlet, and heat water introduced through 
the water outlet. Water is introduced through the water inlet 
provided in the warm water supply device 100 and then dis 
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charged to the outside through the water outlet (not shown). 
The first heater 20a and the second heater 20b constitute a 
dual ceramic heater. 
0028. The water volume sensing unit 40 senses a volume 
of water introduced through the water inlet and transmits 
information regarding the water Volume to the heater protec 
tion unit 30. The heater driving protection unit 30 determines 
whether or not the water volume of water introduced through 
the water inlet is equal to or higher than a pre-set value. When 
the water volume of water is equal to or greater than that of the 
pre-set value, the heater driving protection unit generates a 
heater driving availability signal and transmits the generated 
signal to the controller 70. 
0029. The power control signal generation unit 10 receives 
AC power Voltage, obtains a period and a Zero point of the 
received AC power Voltage, and transmits the obtained period 
and Zero point to the controller 70. A heater driving signal 
generated by the controller 70 is generated according to a 
heater driving period calculated based on the period and Zero 
point provided from the power control signal generation unit 
10. 
0030 The temperature sensing unit 50 senses a water tem 
perature discharged from the water outlet. The temperature 
sensing unit 50 may be implemented as a thermistor. When 
the volume of water introduced through the water inlet is 
equal to or higher than a pre-set value, the temperature sens 
ing unit 50 senses water temperature. 
0031. The controller 70 calculates a heater driving period 
of the first heater 20a and the second heater 20b according to 
a water temperature introduced to the water inlet and a set 
heating water temperature discharged from the water outlet 
by using a Zero-crossing control scheme, and controls the 
number of voltage pulses applied to the first heater 20a and 
the second heater 20b according to the heater driving period 
to drive the first heater 20a and the second heater 20b. 
0032. In relation to controlling the number of voltage 
pulses applied to the first heater 20a and the second heater 
20b, when required power consumption is more than 450 W 
and 750 W or less, the controller 70 may control such that the 
sum of the pulses applied to the first heater 20a and the second 
heater 20b is a pre-set number (e.g., 20). 
0033 Although not shown, when the number of the heat 
ers is 3 or more, the controller 70 may perform controlling 
Such that the sum of pulses applied to every heater is pre-set 
number. If necessary, the Sum of the number of voltage pulses 
applied to the other remaining heaters excluding the first 
heater 20a and the second heater 20b may be previously set to 
control the other remaining heaters in the same manner as 
controlling the two heaters of the first heater 20a and the 
second heater 20b. In this case, the number of the pulses 
applied to the other remaining heaters excluding the first 
heater 20a and the second heater 20b may be determined in 
consideration of required power consumption. 
0034. Meanwhile, when required power consumption is 
more than 750 W but less than 1200 W, the controller may 
perform controlling such that the number of Voltage pulses 
applied to the first heater 20a is equal to or less than a pre-set 
number (e.g., 20 pulses), and the number of Voltage pulses 
applied to the second heater 20bis the pre-set number (e.g., 20 
pulses). 
0035 Although not shown, when the number of heaters is 
3 or more, the foregoing control method may be applied. 
Namely, the sum of power consumed by the respective heat 
ers may be controlled to be equal to required power consump 
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tion by the number of voltage pulses applied to the respective 
heaters. If necessary, the sum of the number of Voltage pulses 
applied to the other remaining heaters excluding the first 
heater 20a and the second heater 20b may be previously set to 
control the other remaining heaters in the same manner as 
controlling the two heaters of the first heater 20a and the 
second heater 20b. In this case, the number of the pulses 
applied to the other remaining heaters excluding the first 
heater 20a and the second heater 20b may be determined 
according to required power consumption. In this case, the 
number of the pulses applied to the other remaining heaters 
excluding the first heater 20a and the second heater 20b may 
be determined in consideration of required power consump 
tion. 

0036) Also, the controller 70 may determine whether or 
not a water temperature introduced through the water inlet is 
lower than the set heating temperature. When the water tem 
perature is lower than the set heating temperature, the con 
troller 70 may calculate a heater driving period of the first 
heater 20a and the second heater 20b according to the water 
temperature introduced to the water inlet and the set heating 
water temperature discharged from the water outlet according 
to Zero-crossing control Scheme by using information regard 
ing a water volume of water provided from the water volume 
sensing unit 40, information regarding the set heating water 
temperature provided from the main control device 200, and 
information regarding a water temperature introduced to the 
water inlet provided from the temperature sensing unit 50. 
0037. Also, the controller 70 determines whether or not a 
heater driving availability signal has been received from the 
heater driving protection unit 30. When the heater driving 
availability signal has been received, the controller 70 heats 
water introduced through the water inlet. The reason for 
determining whether or not the heater driving availability 
signal has been received is to prevent the controller 70 from 
generating a heater driving signal when water is not intro 
duced through the water inlet. 
0038. The communication unit 60 transmits the value of 
the set heating temperature received from the main control 
device 200 to the controller 70 and transmits the information 
regarding a quantity of discharged water from the controller 
70 and the information regarding a water temperature from 
the controller 70 to the main control device 200. Also, the 
communication unit 60 receives a DC power voltage from the 
main control device 200 and transmits the received voltage to 
the power control signal generation unit 10, the first heater 
20a, the second heater 20b, the heater driving protection unit 
30, the water volume sensing unit 40, the temperature detec 
tion unit 50, and the controller 70. 
0039. When a particular operation (cleaning, bidet, etc.) is 
requested by a user, the main control device 200 detects the 
request and opens the water supply valve 300 to allow water 
to be introduced through the water inlet. Also, the main con 
trol device 200 transmits a value of the set heating tempera 
ture to the controller 70 of the warm water supply device 100 
to allow the warm water supply device 100 to perform a 
heating operation according to the set heating temperature. 
0040. The water supply valve 300 is switched on and offin 
response to the request from the main control device 200 to 
control water Supply. 
0041. The warm water supply device according to an 
embodiment of the present invention as described above may 
be typically used in a bidet or a water purifier, and also 
variably used in any other devices using the same principle. 
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0042 FIG. 2 is a graph showing a phase control scheme 
according to an embodiment of the present invention. With 
reference to FIG. 2, the upper graph shows an input power 
Voltage V over time (t), and the lower graph shows a phase 
control voltage V over time (t). When the heater is driven 
according to the phase control scheme with the input power 
Voltage V of the upper graph, the phase control Voltage V as 
shown in the lower graph is output. 
0043. The phase control scheme is a scheme of applying a 
power Voltage to the heater at a particular phase at every half 
period to cut off power at a Zero Voltage. In the phase control 
scheme, a phase angle at which the power Voltage is applied 
is called a conduction angle, and here noise is generated due 
to harmonics at the conduction angle to potentially damage or 
overheat the device. 
0044 FIG. 3 is a graph showing a zero-crossing control 
scheme according to an embodiment of the present invention. 
With reference to FIG. 3, the upper graph shows input power 
Voltage V over time (t), and the lower graph show a Zero 
crossing control voltage V over time (t). When the heater is 
driven according to the Zero crossing control scheme with the 
input power Voltage of the upper graph, a Zero crossing con 
trol Voltage as shown in the below graph is output. 
0045. The Zero crossing control scheme is a scheme of 
only applying a positive power Voltage when applying an AC 
power Voltage to the heater. This scheme involves an exces 
sive current Swing which may shorten a device lifetime and 
generate malfunctioning of the device. 
0046 FIG. 4 is a table showing power consumption (rang 
ing from 450 W to less than 750W) according to the number 
of voltage pulses applied to a 450 Wheater and 750 Wheater 
according to an embodiment of the present invention. FIG. 5 
is a table showing heater power (ranging from 750 W to 1200 
W) according to the number of voltage pulses applied to a 450 
Wheater and a 750 Wheater according to an embodiment of 
the present invention. 
0047. When a flow rate per minute is set in a bidet or a 
water purifier, power consumption required for controlling to 
have a desired outflow water temperature according to a 
change in a inflow water temperature according to the Sur 
rounding environment can be obtained as expressed by Equa 
tion 1 shown below: 

Equation 1 
W = 4.186X 60 X (Tout - Tin) 

0048. Here, W is power consumption, M is a flow rate per 
minute Icc/m, T is an outflow water temperature, and 
T, is an inflow water temperature D. The inflow water 
temperature and the outflow water temperature can be mea 
sured by installing athermistor at the water inlet and the water 
outlet of the warm water supply device, and the flow rate per 
minute can be measured by installing a flow rate sensor in a 
flow channel of the warm water supply device. Equation 1 is 
a relational expression formulating results obtained by mea 
Suring power consumption while changing an inflow water 
temperature and an outflow water temperature with the flow 
rate per minute Icc/m. Set. 
0049. Here, when the 450 Wheater and the 750 Wheater 
are driven to generate required power consumption, the num 
ber of voltage pulses to be applied to the respective heaters 
and power consumption thereof are as shown in FIGS. 4 and 
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5. Here, 220V was applied to the 450 Wheater and the 750 W 
heater from the outside, respectively. 
0050. With reference to FIG.4, when required power con 
sumption is equal to or more than 450W but less than 750 W. 
the sum of the number of voltage pulses applied to the 450 W 
heater and the 750 Wheater is 20. 
0051. When one pulse is applied, the 450 Wheater and the 
750 Wheater generate power of 22.5 W and 37.5 W, respec 
tively. For example, when required power consumption is 465 
W. 19 pulses are applied to the 450 Wheater and one pulse is 
applied to the 750 W heater. Namely, it is calculated as 
465=22.5X19-375X1. 
0052. As described above, when the required power con 
sumption is 450 W or more but less than 750 W, both the 450 
Wheater and the 750 Wheater may be driven simultaneously 
to minimize an instantly generated current Swing to pass a 
flicker test. 
0053. With reference to FIG.5, when required power con 
sumption is 750 W or more and less than 1200 W, one to 20 
voltage pulses may be applied to the 450 Wheater, and 20 
voltage pulses may be applied to the 750 Wheater regardless 
of required power consumption. Namely, fixed power con 
sumption is generated by the 750 Wheater and additionally 
required power consumption is generated by the 450 W 
heater. 
0054 Likewise as in the case of FIG. 4, when one pulse is 
applied, the 450 W heater and the 750 Wheater generate 
power of 22.5W and 37.5 W, respectively. For example, when 
required power consumption is 772.5 W, one pulse is applied 
to the 450 Wheater and 20 voltage pulses are applied to the 
750 Wheater. Namely, it is calculated such that 772.5–22.5x 
137.5X2O. 
0055 As described above, when the required power con 
sumption is 750 W or more but less than 1200 W, both the 450 
Wheater and the 750 Wheater may be driven simultaneously 
to minimize an instantly generated current Swing to pass a 
flicker test. 
0056 FIG. 6 is a table showing results of a harmonics test 
and a flicker test according to heater power and heater driving 
scheme according to an embodiment of the present invention. 
Here, P denotes pass, and F denotes fail. In an embodi 
ment of the present invention, when the heater was driven 
according to the Zero crossing control Scheme, a frequency 
was set to be 50 Hz (Authentication reference in Europe) and 
the number of Voltage pulses applied during one period per 
heater was a maximum of 20 Voltage pulses on the condition 
that both a harmonics test and a flicker test of the CE certifi 
cation test Subjects of European Union countries were passed. 
0057 With reference to FIG. 6, when required power con 
sumption ranges from 450 W to 1200 W, the 450 Wheater and 
the 750 Wheater can be driven according to the phase control 
scheme and the Zero crossing control scheme. 
0058 When both the 450 Wheater and the 750 Wheater 
are driven according to the Zero crossing control scheme, both 
the 450 Wheater and the 750 Wheater pass the harmonics test 
and the flicker test, and when both the 450 Wheater and the 
750 W heater are driven according to the phase control 
scheme, both the 450 Wheater and the 750 Wheater fail the 
harmonics test and the flicker test. 
0059. When the 450 Wheater and the 750 Wheater are 
driven according to the phase control scheme and the Zero 
crossing control scheme, respectively, the 450 Wheater and 
the 750 Wheater pass and fail the harmonics test and the 
flicker test, respectively. 
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0060. When the 450 Wheater and the 750 Wheater are 
driven according to the Zero crossing control scheme and the 
phase control scheme, respectively, the 450 Wheater and the 
750 Wheater fail and pass the harmonics test and the flicker 
test, respectively. 
0061. As described above, in an embodiment of the 
present invention, the first heater and the second heater are 
driven by controlling the number of Voltage pulses applied to 
the first heater and the second heater, respectively, so that 
when the heaters are driven according to the Zero crossing 
control scheme, they can pass both the harmonics test and the 
flicker test of the CE certification test subjects of European 
Union countries. 
0062 FIG. 7 is a flow chart illustrating a process of a 
method of Supplying warm water according to an embodi 
ment of the present invention. FIG. 7 will be described 
together with FIG. 1. 
0063 First, the first heater 20a having a first pre-set capac 
ity and a second heater 20a having a second pre-set capacity 
greater than that of the first pre-set capacity are disposed at the 
water inlet and the water outlet (S100). Water is introduced 
through the water inlet provided in the warm water supply 
device 100 and the discharged to the outside through the water 
outlet (not shown). The first heater 20a and the second heater 
20b constitute a dual ceramic heater. 
0064. Next, when a set heating temperature transmitted 
from the main control device 200 is input to the controller 70 
(S200), the water volume sensing unit 40 senses the volume 
of water introduced through the water inlet and transmits 
information regarding the water Volume to the heater driving 
protection unit 30 (S300). 
0065 And then, the heater driving protection unit 30 
determines whether the water Volume is equal to or greater 
than a pre-set value (S400). When the water volume is equal 
to or greater than that of the pre-set value, the temperature 
sensing unit 50 senses a water temperature discharged 
through the water outlet (S500). However, when the water 
volume is not greater than that of the pre-set value, step S400 
is repeatedly performed. 
0066. Thereafter, the controller 70 determines whether or 
not the water temperature introduced through the water inlet 
is lower than the set heating temperature (S600). When the 
temperature of the water is not lower than the set heating 
temperature, the process is returned to step S500. 
0067. When the temperature of the water is lower than the 
set heating temperature, the controller 70 calculates a heater 
driving period of the first heater 20a and the second heater 
20b according to the water temperature introduced to the 
water inlet and the set heating water temperature discharged 
from the water outlet according to Zero-crossing control 
scheme by using information regarding a water Volume of 
water provided from the water volume sensing unit 40, infor 
mation regarding the set heating water temperature dis 
charged through the water outlet as provided from the main 
control device 200, and information regarding a water tem 
perature introduced to the water inlet provided from the tem 
perature sensing unit 50 (S700). 
0068. Thereafter, the controller 70 determines whether or 
not aheater driving availability signal has been received from 
the heater driving protection unit 30 (S800). Here, in order to 
drive the first heater 20a and the second heater 20b, the 
controller 20 should receive the heater driving availability 
signal from the heater driving protection unit 30. The reason 
for determining whether or not the heater driving availability 
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signal has been received is to prevent the controller 70 from 
generating a heater driving signal when water is not intro 
duced through the water inlet. 
0069. Thereafter, when the heater driving availability sig 
nal has been received, the controller 70 generates a heater 
driving signal according to the heater driving period calcu 
lated based on a period and a Zero point of AC power Voltage, 
provided from the power control signal generation unit 10 
(S900). Here, the controller 70 drives the first heater 20a and 
the second heater 20b by controlling the number of voltage 
pulses applied to the first heater 20a and the second heater 
20b. However, when the controller has not received the heater 
driving availability signal from the heater driving protection 
unit 30 in step S800, the first heater 20a and the second heater 
20b cannot heat water introduced through the water inlet, so 
the process is returned to step S400. 
0070. Thereafter, the first heater 20a and the second heater 
20b heat water introduced through the water inlet and heated 
water is discharged through the water outlet (S1000). Accord 
ingly, the warm water Supply device can maintain discharged 
water at a user desired temperature. 

1. A warm water supply device for controlling the number 
of Voltage pulses applied to heaters, the device comprising: 

a first heater configured to have a first pre-set capacity, 
provided at a water inlet, and heating water introduced 
through the water inlet; 

a second heater configured to have a second pre-set capac 
ity greater than that of the first pre-set capacity, provided 
at a water outlet, and heating water introduced through 
the water outlet; and 

a controller calculating a first heater driving period and 
calculating a second heater driving period according to a 
water temperature introduced through the water inlet 
and a set heating water temperature discharged through 
the water outlet by using a Zero crossing control scheme, 
and driving the first and second heaters by controlling 
the number of voltage pulses applied to the first and 
second heater according to heater driving periods 
thereof, respectively. 

2. The warm water supply device of claim 1, wherein the 
controller performs controlling Such that the sum of the num 
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ber of Voltage pulses applied to the first and second heaters, 
respectively, is a pre-set number. 

3. The warm water supply device of claim 1, wherein the 
controller performs controlling such that the number of volt 
age pulses applied to the first heater is within a pre-set num 
ber, and the number of Voltage pulses applied to the second 
heater is a pre-set number. 

4. The warm water supply device of claim 1, wherein the 
controller determines whether or not a water temperature 
introduced through the water inlet is lower than the set heat 
ing temperature, and when the temperature of the water is 
lower than the set heating temperature, the controller calcu 
lates the heater driving periods. 

5. The warm water supply device of claim 1, wherein the 
first pre-set capacity is greater than 0 but not greater than 450 
W, and the second pre-set capacity is greater than 450W but 
not greater than 750 W. 

6. A warm water supply method for controlling the number 
of Voltage pulses applied to heaters, the method comprising: 

disposing a first heater having a first pre-set capacity and a 
second heater having a second pre-set capacity greater 
than that of the first pre-set capacity at a water inlet and 
a water outlet, respectively; 

calculating heater driving periods of the first and second 
heaters according to a water temperature introduced 
through the water inlet and a set heating water tempera 
ture discharged through the water outlet by using a Zero 
crossing control scheme; and 

driving the first and second heaters by controlling the num 
ber of Voltage pulses applied to the first and second 
heaters according to the heater driving periods, respec 
tively to heat water introduced through the water inlet 
and then allow the water to be discharged through the 
water outlet. 

7. The method of claim 6, further comprising determining 
whether or not the water temperature introduced through the 
water inlet is lower than the set heating temperature, wherein 
when the water temperature introduced through the water 
inlet is lower than the set heating temperature, the heater 
driving periods are calculated. 
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