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Description

[Technical Field]

[0001] The present invention relates to a method for controlling a parallel operation of a multi-water heater, and more
particularly, to a method for controlling a parallel operation of a multi-water heater that can improve operation efficiency
of the multi-water heater by using a temperature difference between a set temperature and a direct water, i.e. cold water,
temperature.

[Background Art]

[0002] In general, a multi-water heater is configured to have a capacity of a large-sized water heater by connecting a
plurality of small-sized home water heaters in parallel. Everyone can manage the multi-water heater without a service
man for water heater management unlike the large-sized water heater. Further, since the multi-water heater adopts the
small-sized home water heater, the multi-water heater may be installed in a small space and easily maintained and
managed. In addition, the multi-water heater is excellent in terms of energy saving because a plurality of water heaters
are sequentially operated according to the amount of heat required for changing a temperature into a set temperature
set by a user.
[0003] Sequentially operating the plurality of water heaters according to the amount of heat required that is changed
according to the temperature set by the user is called a parallel operation.
[0004] Document WO2008/091970 discloses the preamble of claim 1.
[0005] In a method for controlling the parallel operation of the multi-water heater in the prior art, when each water
heater is operated at a predetermined ratio (hereinafter, referred to as an ’operation reference value’) or more of a
capacity of each water heater, the stopped water heater is additionally operated and when each water heater is operated
at a predetermined ratio (hereinafter, referred to as a ’stop reference value’) or less of the capacity of each water heater,
the operated water heater is additionally stopped.
[0006] However, when the operation reference value and the stop reference value are fixed at the time of operating
the stopped water heater or stopping the operated water heater, an inefficient operation may be performed depending
on the circumstance and conditions of use.
[0007] For example, when the water heater capacity is 48000 kcal/h, the operation reference value is 80% of the water
heater capacity, and a temperature difference between a set temperature and a direct water temperature is approximately
13°C (the set temperature is 43°C and the direct water temperature is 30°C), at least 49.2 liters of water per minute
should be used as calculated below in order to additionally operate the stopped water heater.

[0008] However, it is practically difficult that an amount of 49 liters of water flows through one water heater per minute.
Accordingly, when the temperature difference between the set temperature and the direct water temperature is 13°C
and the operation reference value is 80% or more of the water heater capacity, the water heater is not additionally
operated even though the stopped water heater needs to be additionally operated at the time of controlling the parallel
operation of the multi-water heater, and as a result, the multi-water heater is inefficiently operated.

[Disclosure]

[Technical Problem]

[0009] The present invention is contrived to solve the problem and provides a method for controlling a parallel operation
of a multi-water heater which enables the multi-water heater to be efficiently operated depending on circumstances and
conditions of use at the time of controlling the parallel operation of the multi-water heater.

[Technical Solution]

[0010] In order to achieve the above object, a method for controlling a parallel operation of a multi-water heater in
which a plurality of water heaters are connected to each other in parallel according to an embodiment of the present
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invention comprises: measuring the temperature of direct water that flows into the multi-water heater; sensing a set
temperature set by a user; calculating a temperature difference between the set temperature and the direct water
temperature; changing an operation reference value to additionally operate a stopped water heater and a stop reference
value to additionally stop an operated water heater according to the calculated temperature difference; and controlling
the parallel operation of the multi-water heater based on the changed operation reference value and stop reference value.
[0011] Further, at least one water heater may be additionally operated or stopped according to the calculated temper-
ature difference.
[0012] In addition, the operation reference value and the stop reference value may be changed linearly in proportion
to the calculated temperature difference.
[0013] Moreover, the operation reference value may include a first operation reference value as a reference value to
additionally operate one water heater and a second operation reference value as a reference value to additionally operate
two water heaters, and a gradient of the first operation reference value may be larger than that of the second operation
reference value.

[Advantageous Effects]

[0014] By a method for controlling a parallel operation of a multi-water heater according to an embodiment of the
present invention, even though the circumstance and conditions of the multi-water heater use are changed, an operation
reference value and a stop reference value are changed by using a temperature difference between a set temperature
and a direct water temperature, thereby improving efficiency during the parallel operation of the multi-water heater.

[Description of Drawings]

[0015]

FIG. 1 is a schematic diagram of a multi-water heater using a method for controlling a parallel operation of the multi-
water heater according to an embodiment of the present invention.
FIG. 2 is a graph illustrating changes in an operation reference value and a stop reference value according to a
temperature difference between a set temperature and a direct water temperature in the multi-water heater shown
in FIG. 1.
FIG. 3 is a flowchart illustrating the method for controlling a parallel operation of a multi-water heater according to
the embodiment of the present invention.

[Best Mode]

[0016] Hereinafter, a method for controlling a parallel operation of a multi-water heater according to an embodiment
of the present invention will be described in detail with reference to the accompanying drawings.
[0017] FIG. 1 is a diagram illustrating a multi-water heater using a method for controlling a parallel operation of the
multi-water heater according to an embodiment of the present invention.
[0018] As shown in FIG. 1, a direct water inlet 2 and a hot water outlet 4 are commonly connected to first to n-th
individual water heaters, 10-1 to 10-n, of the multi-water heater 10. A first temperature sensor 5 is provided at the direct
water inlet 2 to measure the temperature of direct water that enters the direct water inlet 2 and a second temperature
sensor 30 is provided at the hot water outlet 4 to measure the temperature of hot water. Meanwhile, the flow of the hot
water used by a user is measured by a flow sensor 40 installed at the hot water outlet 4.
[0019] In addition, a hot water controlling unit 50 of the multi-water heater 10 receives an output value from the
temperature sensor 30 and maintains the temperature of hot water of a hot water tank to a set hot water temperature
by selectively operating the first to n-th water heaters, 10-1 to 10-n, of the multi-water heater 10 in advance according
to the set hot water temperature, thereby controlling the hot water temperature to be constant at all times.
[0020] Meanwhile, the multi-water heater 10 shown in FIG. 1 changes an operation reference value as a reference to
additionally operate a stopped water heater and a stop reference value as a reference to additionally stop an operated

Reference Numbers
2: Direct water inlet 4: Hot water outlet
5: First temperature sensor 10: Multi-water heater
30: Second temperature sensor 40: Flow sensor

50: Hot water controlling unit 60: Hot water temperature setting unit
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water heater according to a temperature difference between the set temperature set by the user and the direct water
temperature that flows into the multi-water heater 10.
[0021] More specifically, the operation reference value may be divided into a first operation reference value as a
reference value to additionally operate one water heater and a second operation reference value as a reference value
to additionally operate two water heaters according to the temperature difference between the set temperature and the
direct water temperature.
[0022] FIG. 2 is a graph illustrating changes in the first and second operation reference values and the stop reference
value according to the temperature difference between the set temperature and the direct water temperature at the time
of controlling the parallel operation of the multi-water heater 10 shown in FIG. 1.
[0023] In the embodiment, two operation reference values and one stop reference value are set, but more than two
operation reference values and stop reference values may be set.
[0024] The first and second operation reference values and the stop reference value are changed linearly in proportion
to the temperature difference between the set temperature and the direct water temperature. Further, a gradient of the
first operation reference value is set to be larger than that of the second operation reference value.
[0025] Hereinafter, three methods for controlling the parallel operation of the multi-water heater 10 shown in FIG. 1
will be described in detail.
[0026] First, one water heater is additionally operated according to the temperature difference between the set tem-
perature and the direct water temperature. At this time, the first operation reference value to additionally operate one
water heater according to the temperature difference between the set temperature and the direct water temperature is
changed linearly along line A in the graph shown in FIG. 2.
[0027] The following table shows the first operation reference value at several points when the temperature difference
between the set temperature and the direct water temperature is changed from 15°C to 45°C.

[0028] Second, two water heaters are additionally operated according to the temperature difference between the set
temperature and the direct water temperature. At this time, the second operation reference value to additionally operate
two water heaters according to the temperature difference between the set temperature and the direct water temperature
is changed linearly along line B in the graph shown in FIG. 2.
[0029] The following table shows the second operation reference value at several points when the temperature dif-
ference between the set temperature and the direct water temperature is changed from 15°C to 45°C.

[0030] Third, one water heater is additionally stopped according to the temperature difference between the set tem-
perature and the direct water temperature. At this time, the stop reference value to additionally stop one water heater
according to the temperature difference between the set temperature and the direct water temperature is changed linearly
along line C in the graph shown in FIG. 2.

[0031] Next, the method for controlling the parallel operation of the multi-water heater according to the embodiment
of the present invention will be described in detail with reference to FIG. 3.
[0032] When power is applied to the multi-water heater 10 which is operated, the first temperature sensor 5 measures
the temperature of the direct water from the direct water inlet 2 (S 100). As such, the temperature value of the direct
water measured by the first temperature sensor 5 is sent to the hot water controlling unit 50.
[0033] Next, when the user sets the temperature of hot water through the hot water temperature setting unit 60, the
set temperature is sent to the hot water controlling unit 50, and as a result, the hot water controlling unit 50 senses the

Table 1

Direct water temperature difference 15°C 20°C 25°C 30°C 35°C 40°C 45°C

Reference value 40% 46.7% 53.3% 60% 66.7% 73.3% 80%

Table 2

Direct water temperature difference 15°C 20°C 25°C 30°C 35°C 40°C 45°C

Reference value 65% 70% 75% 80% 85% 90% 95%

Table 3

Direct water temperature difference 15°C 20°C 25°C 30°C 35°C 40°C 45°C

Reference value 15% 17.5% 20% 22.5% 25% 27.5% 30%
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set temperature (S200).
[0034] Next, the hot water controlling unit 50 calculates a temperature difference between the set temperature sent
from the hot water temperature setting unit 60 and the direct water temperature sent from the first temperature sensor
5 (5300).
[0035] Next, the operation reference value to additionally operate each water heater and the stop reference value to
additionally stop each water heater are changed according to the calculated temperature difference (S400).
[0036] The hot water controlling unit 50 controls the parallel operation of the multi-water heater based on the changed
operation reference value and stop reference value (S500). At this time, two or more water heaters may be additionally
operated concurrently according to the temperature difference between the set temperature and the direct water tem-
perature.
[0037] As described above, the operation reference value and the stop reference value are changed according to the
temperature difference between the set temperature and the direct water temperature to efficiently operate the multi-
water heater even though the circumstance and conditions of use are changed.

Claims

1. A method for controlling a parallel operation of a multi-water heater in which a plurality of water heaters are connected
to each other in parallel, the method comprising:

measuring a temperature of direct water that flows into the multi-water heater;
sensing a set temperature set by a user; characterized in that the method comprises:

calculating a temperature difference between the set temperature and the direct water temperature;
changing an operation reference value to additionally operate a stopped water heater and a stop reference
value to additionally stop an operated water heater according to the calculated temperature difference; and
controlling the parallel operation of the multi-water heater based on the changed operation reference value
and stop reference value.

2. The method for controlling a parallel operation of a multi-water heater of claim 1, wherein additionally operating or
stopping at least one water heater according to the calculated temperature difference is further comprised.

3. The method for controlling a parallel operation of a multi-water heater of claim 2, wherein linearly changing the
operation reference value and the stop reference value in proportion to the calculated temperature difference is
further comprised.

4. The method for controlling a parallel operation of a multi-water heater of claim 3, wherein the operation reference
value includes a first operation reference value to additionally operate one water heater and a second operation
reference value to additionally operate two water heaters, and
a gradient of the first operation reference value is larger than that of the second operation reference value.

Patentansprüche

1. Verfahren zum Steuern eines parallelen Betriebs eines Mehrfach-Warmwasserbereiters, in dem mehrere Warm-
wasserbereiter parallel miteinander verbunden sind, wobei das Verfahren Folgendes umfasst:

Messen einer Temperatur von Direktwasser, das in den Mehrfach-Warmwasserbereiter fließt;
Fühlen einer Einstellungstemperatur, die durch einen Benutzer eingestellt wurde; dadurch gekennzeichnet,
dass das Verfahren Folgendes umfasst:

Berechnen einer Temperaturdifferenz zwischen der Einstellungstemperatur und der Direktwassertempe-
ratur;
Ändern eines Betriebsbezugswerts zum zusätzlichen Betreiben eines ausgeschalteten Warmwasserberei-
ters und eines Ausschaltungsbezugswerts zum zusätzlichen Ausschalten eines betriebenen Warmwasser-
bereiters gemäß der berechneten Temperaturdifferenz; und
Steuern des parallelen Betriebs des Mehrfach-Warmwasserbereiters auf der Grundlage des geänderten
Betriebsbezugswerts und Ausschaltungsbezugswerts.
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2. Verfahren zum Steuern eines parallelen Betriebs eines Mehrfach-Warmwasserbereiters nach Anspruch 1, das ferner
das zusätzliche Betreiben oder Ausschalten von mindestens einem Warmwasserbereiter gemäß der berechneten
Temperaturdifferenz umfasst.

3. Verfahren zum Steuern eines parallelen Betriebs eines Mehrfach-Warmwasserbereiters nach Anspruch 2, das ferner
das lineare Ändern des Betriebsbezugswerts und des Ausschaltungsbezugswerts im Verhältnis zur berechneten
Temperaturdifferenz umfasst.

4. Verfahren zum Steuern eines parallelen Betriebs eines Mehrfach-Warmwasserbereiters nach Anspruch 3, wobei
der Betriebsbezugswert einen ersten Betriebsbezugswert zum zusätzlichen Betreiben eines Warmwasserbereiters
und einen zweiten Betriebsbezugswert zum zusätzlichen Betreiben von zwei Warmwasserbereitern umfasst, und
ein Gradient des ersten Betriebsbezugswerts größer als derjenige des zweiten Betriebsbezugswerts ist.

Revendications

1. Procédé pour commander un fonctionnement en parallèle de multiples chauffe-eau dans lequel une pluralité de
chauffe-eau sont reliés les uns aux autres en parallèle, le procédé comprenant :

la mesure d’une température de l’eau directe qui s’écoule dans les multiples chauffe-eau ;
la détection d’une température de consigne fixée par un utilisateur ; caractérisé en ce que le procédé comprend :

le calcul d’une différence de température entre la température de consigne et la température de l’eau directe ;
la modification d’une valeur de référence de fonctionnement pour mettre en oeuvre en plus un chauffe-eau
arrêté et d’une valeur de référence d’arrêt pour arrêter en plus un chauffe-eau en fonctionnement en fonction
de la différence de température calculée ; et
la commande du fonctionnement en parallèle des multiples chauffe-eau sur la base de la valeur de référence
de fonctionnement et de la valeur de référence d’arrêt modifiées.

2. Procédé pour commander un fonctionnement en parallèle de multiples chauffe-eau selon la revendication 1, dans
lequel un fonctionnement ou un arrêt supplémentaire d’au moins un chauffe-eau en fonction de la différence de
température calculée est en outre compris.

3. Procédé pour commander un fonctionnement en parallèle de multiples chauffe-eau selon la revendication 2, dans
lequel une modification linéaire de la valeur de référence de fonctionnement et de la valeur de référence d’arrêt
proportionnellement à la différence de température calculée est en outre comprise.

4. Procédé pour commander un fonctionnement en parallèle de multiples chauffe-eau selon la revendication 3, dans
lequel la valeur de référence de fonctionnement comprend une première valeur de référence de fonctionnement
pour mettre en oeuvre en plus un chauffe-eau et une deuxième valeur de référence de fonctionnement pour mettre
en oeuvre en plus deux chauffe-eau, et
un gradient de la première valeur de référence de fonctionnement est supérieur à celui de la deuxième valeur de
référence de fonctionnement.
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