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(67)  The present invention provides a gas water
heater and a safety control method and system for the
same. The system includes: an exhaust fan, configured
to exhaust waste gas generated when the gas water heat-
erburns gas; arotational speed detecting unit, configured
to detect a rotational speed of the exhaust fan; a power
obtaining unit, configured to obtain a set value for output
power of the exhaust fan; and an exhaust control unit,
connected to the exhaust fan, the rotational speed de-
tecting unit and the power obtaining unit respectively,
configured to determine a wind pressure situation at an
air outlet of the exhaust fan according to the rotational
speed and the set value for the output power, and to
adjust the set value for the output power according to the
wind pressure situation. The system may ensure that the
gas water heater has a good combustion condition and
operates safely and reliably. Moreover, the system has
a fast response speed and may provide more accurate
air volume, improve the control accuracy and have a low
cost.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the water
heater technology field, and more particular to, a gas
water heater, a safety control method for a gas water
heater, and a safety control system for a gas water heat-
er.

BACKGROUND

[0002] Atpresent, gas waterheaters onthe markettyp-
ically include: D type (natural exhaust type) gas water
heaters, Q type (forced exhaust type) gas water heaters,
P type (natural exhaust and air supply type) gas water
heaters, G type (forced exhaust and air supply type) gas
water heaters and W type (outside set-up type) gas water
heaters and so on. Q type and G type gas water heaters
are provided with exhaust fans directly, so as to forcedly
exhaust waste gas generated when burning gas, such
thatthe residual gas explosion or the like may be avoided.
[0003] In the related art, the Q type gas water heater
mostly adopts a wind pressure detecting unit to detect
the wind pressure at an air outlet and controls the exhaust
fan and an igniter unit according to the detected wind
pressure, so as to ensure that the gas water heater may
work normally. Although the combustion operation of the
gas water heater in the case of the wind flow backward
may be avoided by adopting the wind pressure detecting
unit, the device cost is high, and the operation of the gas
water heater may be interrupted due to the slight wind
pressure, resulting in that the user is unable to use the
gas water heater normally.

SUMMARY

[0004] The present disclosure aims to solve at least
one of the above technical problems in the related art to
at least some extent.

[0005] Accordingly, a first objective of the present dis-
closure aims to provide a safety control system for a gas
water heater. The safety control system may ensure that
the gas water heater can have a good combustion con-
dition and operate safely and reliably. Also, the response
speed of the system is fast and accurate air volume may
be provided, such that the control accuracy is improved.
[0006] A second objective of the present disclosure
aims to provide a gas water heater.

[0007] A third objective of the present disclosure aims
to provide a safety control method for a gas water heater.
[0008] In order to achieve the above objectives, em-
bodiments of a first aspect of the present disclosure pro-
vide a safety control system for a gas water heater, in-
cluding: an exhaust fan, configured to exhaust waste gas
generated when the gas water heater burns gas; a rota-
tional speed detecting unit, configured to detect a rota-
tional speed of the exhaust fan; a power obtaining unit,
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configured to obtain a set value for output power of the
exhaust fan; and an exhaust control unit, connected to
the exhaust fan, the rotational speed detecting unit and
the power obtaining unit respectively, and configured to
determine a wind pressure situation at an air outlet of the
exhaust fan according to the rotational speed and the set
value for the output power, and to adjust the set value
for the output power according to the wind pressure sit-
uation.

[0009] With the safety control system for a gas water
heater according to embodiments of the present disclo-
sure, firstly the rotational speed detecting unit obtains
the rotational speed of the exhaust fan, the power ob-
taining unit obtains the set value for the output power of
the exhaust fan, and then the exhaust control unit deter-
mines the wind pressure situation at the air outlet of the
exhaust fan according to the rotational speed and the set
value for the output power and adjusts the set value for
the output power according to the wind pressure situa-
tion, such that the adjustment of rotational speed of the
exhaust fan may be realized, and it is guaranteed that a
good combustion condition may be achieved after mixing
the introduced gas and air during the operation of the
gas water heater, thus ensuring that the gas water heater
can operate safely and reliably. Meanwhile, the direct
adjustment of the set value for the output power is an
active control, which not only has a fast response speed
and but also provides more accurate air volume when
compared to the passive control on the rotational speed
of the exhaust fan, such that the control accuracy is im-
proved and the whole system cost is low.

[0010] According to an embodiment of the present dis-
closure, the exhaust control unit is configured to deter-
mine a wind pressure situation at an air outlet of the ex-
haust fan according to the rotational speed and the set
value for the output power and to adjust the set value for
the output power according to the wind pressure situation
by performing following acts: controlling the set value for
the output power to be reduced by a first predetermined
value when the exhaust control unit determines that the
wind pressure situation is a low wind pressure situation;
controlling the set value for the output power to keep
unchanged when the exhaust control unit determines that
the wind pressure situation is a medium wind pressure
situation; and controlling the set value for the output pow-
er to be increased by a second predetermined value
when the exhaust control unit determines that the wind
pressure situation is a high wind pressure situation.
[0011] According to an embodiment of the present dis-
closure, the above safety control system further includes
asystem control unit configured to perform a mutual com-
munication with the exhaust control unit, in which the
exhaust control unitis configured to send a shut-off signal
to the system control unit such that the system control
unit controls the gas water heater to shut off according
to the shut-off signal, when the exhaust control unit de-
termines that the wind pressure situation is an extreme
high wind pressure situation or the rotational speed is
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higher than a rotational speed threshold.

[0012] Accordingto an embodiment of the present dis-
closure, the above safety control system further includes:
a water supply unit, connected to the system control unit;
and a temperature obtaining unit, connected with the sys-
tem control unit, configured to obtain a set temperature
for output water of the gas water heater and a cold water
temperature of the gas water heater, in which the system
control unitis configured to calculate a total heat required
by the gas water heater according to a water supply quan-
tity of the water supply unit, the set temperature for the
output water and the cold water temperature, and to ob-
tain a current control instruction and an initial set value
for the output power according to the total heat.

[0013] According to an embodiment of the present dis-
closure, the above safety control system further includes
a gas unit, connected to the system control unit and pro-
vided with a proportional valve, in which the system con-
trol unit is configured to control the gas unit by controlling
the proportional valve according to the current control
instruction.

[0014] According to an embodiment of the present dis-
closure, the gas water heater is a forced exhaust type
gas water heater.

[0015] In order to achieve the above objectives, em-
bodiments of a second aspect of the present disclosure
provide a gas water heater, including the above safety
control system.

[0016] With the above safety control system, the gas
water heater according to embodiments of the present
disclosure may determine the wind pressure situation at
the air outlet of the exhaust fan according to the rotational
speed and the set value for the output power and adjust
the set value for the output power according to the wind
pressure situation, such that the adjustment of rotational
speed of the exhaust fan may be realized, and it is guar-
anteed that a good combustion condition may be
achieved after mixing the introduced gas and air during
the operation of the gas water heater, thus ensuring the
safe andreliable operation of the gas waterheater. Mean-
while, the direct adjustment of the set value for the output
power is an active control, which not only has a fast re-
sponse speed but also provides more accurate air vol-
ume when compared to the passive control on the rota-
tional speed of the exhaust fan, such that the control ac-
curacy is improved.

[0017] In order to achieve the above objectives, em-
bodiments of a third aspect of the present disclosure pro-
vide a safety control method for a gas water heater, in-
cluding: detecting a rotational speed of an exhaust fan
in the gas water heater; obtaining a set value for output
power of the exhaust fan; and determining a wind pres-
sure situation at an air outlet of the exhaust fan according
to the rotational speed and the set value for the output
power, and adjusting the set value for the output power
according to the wind pressure situation.

[0018] With the safety control method for a gas water
heater according to embodiments of the present disclo-
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sure, firstly the rotational speed of the exhaust fan is de-
tected and the set value for the output power of the ex-
haust fan is obtained, and then the wind pressure situa-
tion at the air outlet of the exhaust fan is determined ac-
cording to the rotational speed and the set value for the
output power and the set value for the output power is
adjusted according to the wind pressure situation, such
that the adjustment of rotational speed of the exhaust fan
may be realized, and it is guaranteed that a good com-
bustion condition may be achieved after mixing the intro-
duced gas and air during the operation of the gas water
heater, thus ensuring a safe and reliable operation of the
gas water heater. Meanwhile, the direct adjustment of
the set value for the output power is an active control,
which not only has a fast response speed but also pro-
vides more accurate air volume when compared to the
passive control on the rotational speed of the exhaust
fan, such that the control accuracy is improved.

[0019] According to an embodiment of the present dis-
closure, determining a wind pressure situation at an air
outlet of the exhaustfan according to the rotational speed
and the set value for the output power and adjusting the
set value for the output power according to the wind pres-
sure situation includes: controlling the set value for the
output power to be reduced by a first predetermined value
when it is determined that the wind pressure situation is
a low wind pressure situation; controlling the set value
for the output power to keep unchanged when it is deter-
mined that the wind pressure situation is a medium wind
pressure situation; and controlling the set value for the
output power to be increased by a second predetermined
value when it is determined that the wind pressure situ-
ation is a high wind pressure situation.

[0020] According to an embodiment of the present dis-
closure, determining a wind pressure situation at an air
outlet of the exhaustfan according to the rotational speed
and the set value for the output power and adjusting the
set value for the output power according to the wind pres-
sure situation further includes: controlling the gas water
heater to shut off, when it is determined that the wind
pressure situation is an extreme high wind pressure sit-
uation or the rotational speed is higher than a rotational
speed threshold.

[0021] According to an embodiment of the present dis-
closure, the above safety control method further includes:
obtaining a water supply quantity of the gas water heater,
a set temperature for output water of the gas water heater
and a cold water temperature of the gas water heater;
calculating a total heat required by the gas water heater
according to the water supply quantity, the set tempera-
ture for the output water and the cold water temperature,
and obtaining a current control instruction and an initial
set value for the output power according to the total heat;
and performing a gas burning control by controlling a
proportional valve in a gas unit of the gas water heater
according to the current control instruction.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0022] These and other aspects and advantages of
embodiments of the present disclosure will become ap-
parent and more readily appreciated from the following
descriptions made with reference to the drawings, in
which:

Fig. 1 is a block diagram of a safety control system
for a gas water heater according to an embodiment
of the present disclosure;

Fig. 2 is a schematic diagram illustrating a relation-
ship between a set value for output power of an ex-
haust fan and a rotational speed of the exhaust fan
according to an embodiment of the present disclo-
sure;

Fig. 3 is a block diagram of a safety control system
for a gas water heater according to another embod-
iment of the present disclosure;

Fig. 4 is a schematic diagram illustrating a relation-
ship between total heat required by a gas water heat-
er and a controlled quantity of a proportional valve
and a set value for output power of an exhaust fan
according to an embodiment of the present disclo-
sure; and

Fig. 5 is a flow chart of a safety control method for a
gas water heater according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0023] Embodiments of the present disclosure will be
described in detail and examples of the embodiments
will be illustrated in the accompanying drawings. The
same or similar elements and the elements having same
or similar functions are denoted by like reference numer-
als throughout the descriptions. The embodiments de-
scribed herein with reference to the drawings are explan-
atory, which aim to illustrate the present disclosure, but
shall not be construed to limit the present disclosure.
[0024] Inthe following, a gas water heater and a safety
control system and method therefor according to embod-
iments of the present disclosure will be described with
reference to the drawings.

[0025] Fig. 1is a block diagram of a safety control sys-
tem for a gas water heater according to an embodiment
of the present disclosure. As shown in Fig. 1, the safety
control system for a gas water heater includes an exhaust
fan 10, a rotational speed detecting unit 20, a power ob-
taining unit 30 and an exhaust control unit 40.

[0026] The exhaust fan 10 is configured to exhaust
waste gas generated when the gas water heater burns
gas. The rotational speed detecting unit 20 is configured
to detect a rotational speed of the exhaust fan 10. The
power obtaining unit 30 is configured to obtain a set value
for output power of the exhaust fan. The exhaust control
unit 40 is connected to the exhaust fan 10, the rotational
speed detecting unit 20 and the power obtaining unit 30
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respectively. The exhaust control unit 40 is configured to
determine a wind pressure situation at an air outlet of the
exhaust fan 10 according to the rotational speed of the
exhaust fan 10 and the set value for the output power of
the exhaust fan 10, and to adjust the set value for the
output power of the exhaust fan 10.

[0027] Specifically, during the operation of the gas wa-
ter heater, the rotational speed of the exhaust fan 10 is
detected by the rotational speed detecting unit 20 in real
time and the wind pressure situation at the air outlet of
the exhaust fan 10 is determined in combination with the
set value for the output power of the exhaust fan 10, and
then the set value for the output power of the exhaust
fan 10 is adjusted according to the wind pressure situa-
tion, such that the adjustment of rotational speed of the
exhaust fan 10 may be realized, and it is guaranteed that
a good combustion condition may be achieved after mix-
ing the introduced gas and air during the operation of the
gas water heater, thus ensuring the safety and reliability
of the gas water heater. Meanwhile, the direct adjustment
of the set value for the output power is an active control,
which not only has a fast response speed but also pro-
vides more accurate air volume when compared to the
passive control on the rotational speed of the exhaust
fan, such that the control accuracy is improved and the
whole system cost is low.

[0028] In an embodiment of the present disclosure,
when the exhaust control unit 40 determines the wind
pressure situation at the air outlet of the exhaust fan 10
according to the rotational speed of the exhaust fan 10
and the set value for the output power and adjusts the
set value for the output power of the exhaust fan 10 ac-
cording to the wind pressure situation of the exhaust fan
10, the set value for the output power of the exhaust fan
10 is controlled to be reduced by a first predetermined
value when the exhaust control unit 40 determines that
the wind pressure situation of the exhaust fan 10 is a low
wind pressure situation; the set value for the output power
of the exhaust fan 10 is controlled to keep unchanged
when the exhaust control unit 40 determines that the wind
pressure situation of the exhaust fan 10 is a medium wind
pressure situation; and the set value for the output power
of the exhaust fan 10 is controlled to be increased by a
second predetermined value when the exhaust control
unit 40 determines that the wind pressure situation of the
exhaust fan 10 is a high wind pressure situation. The first
predetermined value and the second predetermined val-
ue may be determined according to actual situations,
which may be fixed values or may be adjusted dynami-
cally according to actual situations.

[0029] Specifically, as shown in Fig. 2, in the case of
a certain set value for output power of the exhaust fan
10, if the rotational speed R of the exhaust fan 10 is below
the first curve R1 (Region |), it indicates that the wind
pressure at the air outlet of the exhaust fan 10 is small,
then the exhaust control unit 40 controls the set value for
output power of the exhaust fan 10 to be reduced by the
first predetermined value, i.e., the set value for output
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power is: P=P-AP1, such that the rotational speed of the
exhaust fan 10 is decreased; if the rotational speed R of
the exhaust fan 10 is above the first curve R1 but below
the second curve R2 (Region Il), it indicates that the wind
pressure at the air outlet of the exhaust fan 10 is appro-
priate and the rotational speed of the exhaust fan 10 is
naturally increased due to the physical characteristic of
the exhaust fan as the wind pressure increases, such
that it is unnecessary to adjust the set value for output
power of the exhaust fan 10; if the rotational speed R of
the exhaust fan 10 is above the second curve R2 but
below the third curve R3 (Region Ill), it indicates that the
wind pressure at the air outlet of the exhaust fan 10 is
large, then the exhaust control unit 40 controls the set
value for output power of the exhaust fan 10 to be in-
creased by the second predetermined value, i.e., the set
value for output power is: P=P+AP2, such that the rota-
tional speed of the exhaust fan 10 is increased.

[0030] In other words, when the set value for output
power of the exhaust fan 10 is P, ifthe detected rotational
speed of the exhaust fan 10 meets a condition of R<C,
then the set value for output power of the exhaust fan 10
is adjusted to P1-AP1; if the rotational speed meets a
condition of C<R<B, then the set value for output power
of the exhaust fan 10 is kept unchanged; if the rotational
speed meets a condition of B<R<A, then the set value
for output power of the exhaust fan 10 is adjusted to
P1+AP2, such that the active control on the rotational
speed of the exhaust fan is realized, and it is guaranteed
that the air volume of the exhaust fan reaches an equi-
librium with the wind pressure at the air outlet and the
gas water heater would have a good combustion condi-
tion.

[0031] According to an embodiment of the present dis-
closure, as shown in Fig. 3, the above safety control sys-
tem for a gas water heater further includes a system con-
trol unit 50. The system control unit 50 is configured to
perform a mutual communication with the exhaust control
unit40. If the exhaust control unit 40 determines the wind
pressure situation at the air outlet is an extreme high wind
pressure situation or the rotational speed of the exhaust
fan 10 is higher than a rotational speed threshold, the
exhaust control unit 40 sends a shut-off signal to the sys-
tem control unit 50, such that the system control unit 50
controls the gas water heater to shut off according to the
shut-off signal.

[0032] Specifically, as shown in Fig. 2, in a case of a
certain set value for output power of the exhaust fan 10,
if the rotational speed R of the exhaust fan 10 is above
the third curve R3 (Region 1V), it indicates that the wind
pressure at the air outlet of the exhaust fan 10 is too high,
then it is necessary to control the gas water heater to
shut off. For example, when the set value for output power
of the exhaust fan 10 is PI, if the rotational speed of the
exhaust fan 10 meets a condition of R>A, then the gas
water heater is controlled to shut off. Alternatively, if the
rotational speed of the exhaust fan 10 is higher than a
predetermined rotational speed threshold (upper limit for
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the rotational speed), then the gas water heater is con-
trolled to shut off. In this way, the safety of the gas water
heater is guaranteed.

[0033] According to an embodiment of the present dis-
closure, as shown in Fig. 3, the above safety control sys-
temfor a gas water heater further includes a water supply
unit 60 and a temperature obtaining unit (not shown).
The water supply unit 60 is connected to the system con-
trol unit 50, and the temperature obtaining unit is also
connected to the system control unit 50. The temperature
obtaining unit is configured to obtain set temperature for
output water of the gas water heater and a cold water
temperature of the gas water heater. The system control
unit 50 is configured to calculate a total heat required by
the gas water heater according to a water supply quantity
of the water supply unit 60, the set temperature for the
output water and the cold water temperature, and to ob-
tain a current control instruction and an initial set value
for the output power of the exhaust fan 10 according to
the total heat.

[0034] Further, as shown in Fig. 3, the above safety
control system for a gas water heater further includes a
gas unit 70 connected to the system control unit 50 and
provided with a proportional valve (not shown). The sys-
tem control unit 50 is configured to control the gas unit
70 by controlling the proportional valve according to the
current control instruction.

[0035] Specifically, after the gas water heater is ener-
gized, the system control unit 50 firstly calculates the total
heat required by the gas water heater for warming the
cold water to the set temperature for output water ac-
cording to the set temperature for output water set by the
user, the water supply quantity of the water supply unit
60 and the cold water temperature. And then, as shown
in Fig. 4, the system control unit 50 obtains the control
quantity (i.e., the current control instruction) of the pro-
portional valve in the gas unit 70 and the set value for
output power to be configured as an initial set value for
output power according to the total heat required by the
gas water heater. Finally, the system control unit 50 con-
trols the proportional valve according to the obtained con-
trol quantity so as to control the gas unit 70, and sends
the initial set value for output power to the exhaust control
unit 40 via the CAN bus or the like.

[0036] After receiving the initial set value for output
power, the exhaust control unit 40 controls the exhaust
fan 10 according to the initial set value for output power
and detects the rotational speed of the exhaust fan 10
through the rotational speed detecting unit 30 inreal time.
If the detected rotational speed is located in region |, then
set value for output power of the exhaust fan 10 is
P=PinitiarAP 1. Pinitia represents the initial set value for
output power. If the detected rotational speed is located
inregion l1, then set value for output power of the exhaust
fan 10 is P=Pj,;5- If the detected rotational speed is
located in region lll, then set value for output power of
the exhaust fan 10 is P= P, tAP2. And so on, if the
rotational speed of the exhaustfan 10 is located in region
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IV in case of a certain set value for output power or the
rotational speed of the exhaust fan 10 is higher than the
rotational speed threshold, or a shut-off instruction is
received from the user, then the gas water heater is
controlled to shut off.

[0037] During the operation of the gas water heater, if
the set temperature for output water is changed, or the
water supply quantity of the water supply unit 60 is
changed, then the system control unit 50 obtains the con-
trol quantity of the proportional valve and the initial set
value for output power again, and controls the gas water
heater based on the above-mentioned procedure.
[0038] Inanembodimentofthe present disclosure, the
gas water heater may be a forced exhaust type gas water
heater, which is not limited herein.

[0039] With the safety control system for a gas water
heater according to embodiments of the present disclo-
sure, firstly the rotational speed of the exhaust fan is de-
tected by the rotational speed detecting unit and the set
value for the output power of the exhaust fan is obtained
by the power obtaining unit, and then the exhaust control
unit determines the wind pressure situation at the air out-
let of the exhaust fan according to the rotational speed
and the set value for output power and adjusts the set
value for the output power of the exhaust fan according
to the wind pressure situation, such that the adjustment
of rotational speed of the exhaust fan may be realized,
and it is guaranteed that a good combustion condition
may be achieved after mixing the introduced gas and air
during the operation of the gas water heater, thus ensur-
ing the safe and reliable operation of the gas water heat-
er. Meanwhile, the direct adjustment of the set value for
the output power is an active control, which not only has
a fast response speed but also provides more accurate
air volume when compared to the passive control on the
rotational speed of the exhaust fan, such that the control
accuracy is improved and the whole system cost is low.
[0040] Fig. 5is a flow chart of a safety control method
for a gas water heater according to an embodiment of
the present disclosure. As shown in Fig. 5, the safety
control method includes following steps.

[0041] Instep S1, arotational speed of an exhaust fan
in the gas water heater is detected.

[0042] In step S2, a set value for output power of the
exhaust fan is obtained.

[0043] In step S3, a wind pressure situation at an air
outlet of the exhaust fan is determined according to the
rotational speed and the set value for output power, and
the set value for output power is adjusted according to
the wind pressure situation.

[0044] Specifically, during the operation of the gas wa-
ter heater, the rotational speed of the exhaust fan is de-
tected in real time, and the wind pressure situation at the
air outlet of the exhaust fan is determined in combination
with the set value for the output power of the exhaust fan,
and then the set value for the output power of the exhaust
fan is adjusted according to the wind pressure situation,
such that the adjustment of rotational speed of the ex-
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haust fan may be realized, and it is guaranteed that a
good combustion condition may be achieved after mixing
the introduced gas and air during the operation of the
gas water heater, thus ensuring the safety and reliability
of the gas water heater. Meanwhile, the direct adjustment
of the set value for the output power is an active control,
which not only has a fast response speed but also pro-
vides more accurate air volume when compared to the
passive control on the rotational speed of the exhaust
fan, such that the control accuracy is improved.

[0045] Inanembodimentofthe presentdisclosure, de-
termining a wind pressure situation at an air outlet of the
exhaust fan according to the rotational speed and the set
value for the output power and adjusting the set value
for the output power according to the wind pressure sit-
uation includes: controlling the set value for the output
power to be reduced by a first predetermined value when
it is determined that the wind pressure situation is a low
wind pressure situation; controlling the set value for the
output power to keep unchanged when it is determined
that the wind pressure situation is a medium wind pres-
sure situation; and controlling the set value for the output
power to be increased by a second predetermined value
when it is determined that the wind pressure situation is
a high wind pressure situation.

[0046] Specifically, as shown in Fig. 2, in the case of
a certain set value for output power of the exhaust fan,
if the rotational speed R of the exhaust fan is below the
first curve R1 (Region 1), it indicates that the wind pres-
sure at the air outlet of the exhaust fan is small, then the
set value for output power of the exhaust fan is controlled
to be reduced by the first predetermined value, i.e., the
set value for output power is: P=P-AP1, such that the
rotational speed of the exhaust fan is decreased; if the
rotational speed R of the exhaust fan is above the first
curve R1 but below the second curve R2 (Region ll), it
indicates that the wind pressure at the air outlet of the
exhaust fan is appropriate and the rotational speed of
the exhaust fan is naturally increased due to the physical
characteristic of the exhaust fan as the wind pressure
increases, such that it is unnecessary to adjust the set
value for output power of the exhaust fan; if the rotational
speed R of the exhaust fan is above the second curve
R2 but below the third curve R3 (Region lll), it indicates
that the wind pressure at the air outlet of the exhaust fan
is large, then the set value for output power of the exhaust
fan is controlled to be increased by the second predeter-
mined value, i.e., the set value for output power is:
P=P+AP2, such that the rotational speed of the exhaust
fan is increased.

[0047] In other words, when the set value for output
power of the exhaust fan is PlI, if the detected rotational
speed of the exhaust fan meets a condition of R<C, then
the set value for output power of the exhaust fan is ad-
justedto P1-AP1; if the rotational speed meets a condition
of C<R<B, then the set value for output power of the
exhaust fan is unchanged; if the rotational speed meets
acondition of B<R<A, then the set value for output power
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of the exhaust fan is adjusted to P1+AP2, such that the
active control on the rotational speed of the exhaust fan
is realized, and it is guaranteed that the air volume of the
exhaust fan reaches an equilibrium with the wind pres-
sure at the air outlet and the gas water heater would have
a good combustion condition.

[0048] Further, determining a wind pressure situation
at an air outlet of the exhaust fan according to the rota-
tional speed and the set value for the output power and
adjusting the set value for the output power according to
the wind pressure situation further includes: controlling
the gas water heater to shut off, when it is determined
that the wind pressure situation is an extreme high wind
pressure situation or the rotational speed is higher than
a rotational speed threshold.

[0049] Specifically, as shown in Fig. 2, in a case of a
certain set value for output power of the exhaust fan, if
the rotational speed R of the exhaust fan is above the
third curve R3 (Region IV), itindicates that the wind pres-
sure at the air outlet of the exhaust fan is too high, then
it is necessary to control the gas water heater to shut off.
For example, when the set value for output power of the
exhaust fan is PI, if the rotational speed of the exhaust
fan meets a condition of R>A, then the gas water heater
is controlled to shut off. Alternatively, if the rotational
speed of the exhaust fan is higher than a predetermined
rotational speed threshold (upper limit for the rotational
speed), then the gas water heater is controlled to shut
off. In this way, the safety of the gas water heater is guar-
anteed.

[0050] Accordingto an embodiment of the present dis-
closure, the above safety control method furtherincludes:
obtaining a water supply quantity of the gas water heater,
a settemperature for output water of the gas water heater
and a cold water temperature of the gas water heater;
calculating a total heat required by the gas water heater
according to the water supply quantity, the set tempera-
ture for the output water and the cold water temperature,
and obtaining a current control instruction and an initial
set value for the output power according to the total heat;
and performing a gas burning control by controlling a
proportional valve in a gas unit of the gas water heater
according to the current control instruction.

[0051] Specifically, after the gas water heater is ener-
gized, firstly the total heat required by the gas water heat-
er for warming the cold water to the set temperature for
output water is calculated according to the set tempera-
ture for output water set by the user, the water supply
quantity and the cold water temperature. And then, as
shown in Fig. 4, the control quantity (i.e., the current con-
trol instruction) of the proportional valve in the gas unit
and the set value for output power to be configured as
an initial set value for output power are obtained accord-
ing to the total heat required by the gas water heater.
Finally, the proportional valve is controlled according to
the obtained control quantity so as to control the gas unit,
and the exhaust fan is controlled according to the initial
set value for output power.
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[0052] The rotational speed of the exhaust fan is
detected in real time, and is determined. In the case of
the set value for output power Pjg, if the detected
rotational speed is located in region |, then set value for
output power of the exhaust fan is P=P;;;5-AP1; if the
detected rotational speed is located in region Il, then the
set value for output power of the exhaust fan 10 is
P=P;nitian; If the detected rotational speed is located in
region lll, then the set value for output power of the
exhaust fan is P= P,,;;5+AP2. And so on, if the rotational
speed of the exhaust fan is located in region IV in the
case of a certain set value for output power, or the
rotational speed of the exhaust fan is higher than the
rotational speed threshold, or a shut-off instruction is
received from the user, then the gas water heater is
controlled to shut off.

[0053] During the operation of the gas water heater, if
the set temperature for output water is changed, or the
water supply quantity is changed, the control quantity of
the proportional valve and the initial set value for output
power are obtained again, and the gas water heater is
controlled based on the above-mentioned procedure.
[0054] With the safety control method for a gas water
heater according to embodiments of the present disclo-
sure, firstly the rotational speed of the exhaust fan is de-
tected and the set value for the output power of the ex-
haust fan is obtained, and then the wind pressure situa-
tion at the air outlet of the exhaust fan is determined ac-
cording to the rotational speed and the set value for the
output power and the set value for the output power is
adjusted according to the wind pressure situation, such
that the adjustment of rotational speed of the exhaust fan
may be realized, and it is guaranteed that a good com-
bustion condition may be achieved after mixing the intro-
duced gas and air during the operation of the gas water
heater, thus ensuring a safe and reliable operation of the
gas water heater. Meanwhile, the direct adjustment of
the set value for the output power is an active control,
which not only has a fast response speed but also pro-
vides more accurate air volume when compared to the
passive control on the rotational speed of the exhaust
fan, such that the control accuracy is improved.

[0055] In addition, there is provided a gas water heater
according to embodiments of the present disclosure,
which includes the above safety control system for a gas
water heater.

[0056] With the above safety control system, the gas
water heater according to embodiments of the present
disclosure may determine the wind pressure situation at
the air outlet of the exhaust fan according to the rotational
speed and the set value for the output power and adjust
the set value for the output power according to the wind
pressure situation, such that the adjustment of rotational
speed of the exhaust fan may be realized, and it is guar-
anteed that a good combustion condition may be
achieved after mixing the introduced gas and air during
the operation of the gas water heater, thus ensuring the
safe and reliable operation of the gas water heater. Mean-
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while, the direct adjustment of the set value for the output
power is an active control, which not only has a fast re-
sponse speed but also provides more accurate air vol-
ume when compared to the passive control on the rota-
tional speed of the exhaust fan, such that the control ac-
curacy is improved.

[0057] In the specification, it is to be understood that
terms such as "central," "longitudinal”, "lateral", "length,"
"width," "thickness," "upper," "lower," "front," "rear," "left,"
"right," "vertical," "horizontal," "top," "bottom," "inner,"
"outer," "clockwise," "counterclockwise," "axial," "radial,"
and "circumferential" should be construed to refer to the
orientation or the position as then described or as shown
in the drawings under discussion. These relative terms
are only used to simplify description of the present dis-
closure, and do not indicate or imply that the device or
element referred to must have a particular orientation, or
constructed or operated in a particular orientation. Thus,
these terms cannot be constructed to limit the present
disclosure.

[0058] In addition, terms such as "first" and "second"
are used herein for purposes of description and are not
intended to indicate or imply relative importance or sig-
nificance or to imply the number of indicated technical
features. Thus, the feature defined with "first" and "sec-
ond" may comprise one or more of this feature. In the
description of the present disclosure, "a plurality of
means two or more than two, unless specified otherwise.
[0059] In the present disclosure, unless specified or
limited otherwise, the terms "mounted," "connected,"
"coupled," "fixed" and the like are used broadly, and may
be, for example, fixed connections, detachable connec-
tions, or integral connections; may also be mechanical
or electrical connections; may also be direct connections
or indirect connections via intervening structures; may
also be inner communications of two elements, which
can be understood by those skilled in the art according
to specific situations.

[0060] In the present disclosure, unless specified or
limited otherwise, a structure in which a first feature is
"on" or "below" a second feature may include an embod-
iment in which the first feature is in direct contact with
the second feature, and may also include an embodiment
in which the first feature and the second feature are not
in direct contact with each other, but are contacted via
an additional feature formed therebetween. Furthermore,
afirstfeature "on," "above," or "on top of’ asecond feature
may include an embodiment in which the first feature is
right or obliquely "on," "above," or "on top of the second
feature, or just means that the first feature is at a height
higher than that of the second feature; while afirst feature
"below," "under," or "on bottom of a second feature may
include an embodiment in which the first feature is right
or obliquely "below," "under," or "on bottom of the sec-
ond feature, or just means that the first feature is at a
height lower than that of the second feature.

[0061] Reference throughout this specification to "an
embodiment," "some embodiments," "an example," "a
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specific example," or "some examples," means that a
particular feature, structure, material, or characteristic
described in connection with the embodiment or example
is included in at least one embodiment or example of the
present disclosure. Thus, the appearances of the above
phrases throughout this specification are not necessarily
referring to the same embodiment or example of the
present disclosure. Furthermore, the particular features,
structures, materials, or characteristics may be com-
bined in any suitable manner in one or more embodi-
ments or examples.

[0062] Although embodiments of the present disclo-
sure have been shown and described, it would be appre-
ciated by those skilled in the art that changes, modifica-
tions, alternatives and variations can be made in the em-
bodiments without departing from the scope of the
present disclosure.

Claims

1. Asafety control system for a gas water heater, com-
prising:

an exhaustfan, configured to exhaust waste gas
generated when the gas water heater burns gas;
a rotational speed detecting unit, configured to
detect a rotational speed of the exhaust fan;

a power obtaining unit, configured to obtain a
set value for output power of the exhaust fan;
and

an exhaust control unit, connected to the ex-
haustfan, the rotational speed detecting unitand
the power obtaining unit respectively, and con-
figured to determine a wind pressure situation
at an air outlet of the exhaust fan according to
the rotational speed and the set value for the
output power, and to adjust the set value for the
output power according to the wind pressure sit-
uation.

2. The safety control system according to claim 1,
wherein the exhaust control unit is configured to de-
termine a wind pressure situation at an air outlet of
the exhaust fan according to the rotational speed
and the set value for the output power and to adjust
the set value for the output power according to the
wind pressure situation by performing following acts:

controlling the set value for the output power to
be reduced by a first predetermined value when
the exhaust control unit determines that the wind
pressure situation is a low wind pressure situa-
tion;

controlling the set value for the output power to
keep unchanged when the exhaust control unit
determines that the wind pressure situation is a
medium wind pressure situation; and
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controlling the set value for the output power to
be increased by a second predetermined value
when the exhaust control unit determines that
the wind pressure situation is a high wind pres-
sure situation.

The safety control system according to3 claim 1 or
2, further comprising a system control unit configured
to perform a mutual communication with the exhaust
control unit, wherein

the exhaust control unit is configured to send a shut-
off signal to the system control unit such that the
system control unit controls the gas water heater to
shut off according to the shut-off signal, when the
exhaust control unit determines that the wind pres-
sure situation is an extreme high wind pressure sit-
uation or the rotational speed is higher than a rota-
tional speed threshold.

The safety control system according to claim 3, fur-
ther comprising:

a water supply unit, connected to the system
control unit; and

atemperature obtaining unit, connected with the
system control unit, configured to obtain a set
temperature for output water of the gas water
heater and a cold water temperature of the gas
water heater,

wherein, the system control unit is configured to
calculate a total heat required by the gas water
heater according to a water supply quantity of
the water supply unit, the set temperature for
the output water and the cold water temperature,
and to obtain a current control instruction and
aninitial set value for the output power according
to the total heat.

The safety control system according to claim 4, fur-
ther comprising:

a gas unit, connected to the system control unit
and provided with a proportional valve, wherein
the system control unit is configured to control
the gas unit by controlling the proportional valve
according to the current control instruction.

The safety control system according to claim 1,
wherein the gas water heater is a forced exhaust
type gas water heater.

A gas water heater, comprising the safety control
system for a gas water heater according to any of
claims 1-6.

A safety control method for a gas water heater, com-
prising:
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10.

1.

detecting a rotational speed of an exhaust fan
in the gas water heater;

obtaining a set value for output power of the ex-
haust fan; and

determining a wind pressure situation at an air
outlet of the exhaust fan according to the rota-
tional speed and the setvalue for the output pow-
er, and adjusting the set value for the output
power according to the wind pressure situation.

The safety control method according to claim 8,
wherein determining a wind pressure situation at an
air outlet of the exhaust fan according to the rota-
tional speed and the set value for the output power
and adjusting the set value for the output power ac-
cording to the wind pressure situation comprises:

controlling the set value for the output power to
be reduced by a first predetermined value when
it is determined that the wind pressure situation
is a low wind pressure situation;

controlling the set value for the output power to
keep unchanged when it is determined that the
wind pressure situation is a medium wind pres-
sure situation; and

controlling the set value for the output power to
be increased by a second predetermined value
when itis determined that the wind pressure sit-
uation is a high wind pressure situation.

The safety control method according to claim 8 or 9,
wherein determining a wind pressure situation at an
air outlet of the exhaust fan according to the rota-
tional speed and the set value for the output power
and adjusting the set value for the output power ac-
cording to the wind pressure situation further com-
prises:

controlling the gas water heater to shut off, when
it is determined that the wind pressure situation
is an extreme high wind pressure situation or
the rotational speed is higher than a rotational
speed threshold.

The safety control method according to claim 8, fur-
ther comprising:

obtaining a water supply quantity of the gas wa-
ter heater, a set temperature for output water of
the gas water heater and a cold water temper-
ature of the gas water heater;

calculating a total heat required by the gas water
heater according to the water supply quantity,
the set temperature for the output water and the
cold water temperature, and obtaining a current
control instruction and an initial set value for the
output power according to the total heat; and
performing a gas burning control by controlling
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aproportional valve in a gas unit of the gas water
heater according to the current control instruc-
tion.
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detecting a rotational speed of an exhaust fan in the
gas water heater

obtaining a set value for output power of the exhaust
fan

determining a wind pressure situation at an air outlet
of the exhaust fan according to the rotational speed
and the set value for the output power, and adjusting
the set value for the output power according to the
wind pressure situation

Fig. 5
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