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CONTROL SYSTEM FOR AN
ELECTROLYTIC CELL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional application of U.S.
patent application Ser. No. 14/951582, filed on Nov. 25,
2015, which claims priority to Taiwan Patent Application
No. 104114457 filed May 6, 2015. The contents of these
applications are hereby incorporated by reference in their
entireties.

FIELD

[0002] The disclosure relates to a system, more particu-
larly to a control system for an electrolytic cell.

BACKGROUND

[0003] Electrolysis of water results in oxyhydrogen (i.e.,
HHO or Hydroxy gas), water vapor and few water drops.
Oxyhydrogen has high commercial value. For example, the
high combustibility of the oxyhydrogen which when intro-
duced into cylinders may lead to effects of high-efficiency
combustion and clearance of carbon deposit in an engine.
Another example is an oxyhydrogen torch which burns
hydrogen with oxygen for welding purposes. Recently, the
oxyhydrogen is purified and is to be inhaled directly, or is to
be mixed with distilled water to result in hydrogen water for
use in human body so as to achieve an effect of health care.
These examples are common applications of oxyhydrogen.
[0004] However, during the process of generating the
oxyhydrogen by applying a voltage to an electrolytic cell for
electrolysis of water, the electrolytic cell often overheats due
to continuous usage. Under this circumstance, function of
the electrolytic cell may degenerate, and the proportion of
water vapor generated by the electrolytic cell is far greater
than that of the oxyhydrogen generated thereby.

SUMMARY

[0005] Therefore, an object of the disclosure is to provide
a control system for an electrolytic cell which mitigates a
rise of temperature of the electrolytic cell and stabilizes
generation of the oxyhydrogen during electrolysis procedure
therein.

[0006] In a first aspect according to the disclosure, the
control system is adapted for an electrolytic cell. The
electrolytic cell contains an electrolyte for carrying out
electrolysis of the electrolyte when a decomposition voltage
is applied thereto. The control system includes a voltage
converter, a temperature sensor, an electric power sensor and
a control unit.

[0007] The voltage converter is to be coupled electrically
to the electrolytic cell, receives a control signal and an input
voltage, and converts, according to the control signal, the
input voltage into the decomposition voltage which is to be
provided to the electrolytic cell. The temperature sensor
senses a temperature of the electrolytic cell to generate a
sensed temperature. The electric power sensor is to be
coupled electrically to the electrolytic cell, and measures the
decomposition voltage to generate a sensed voltage. The
control unit is coupled electrically to the voltage converter,
the temperature sensor for receiving the sensed temperature
and the electric power sensor for receiving the sensed
voltage, and includes a characteristic library. The character-
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istic library stores a plurality of voltage-temperature char-
acteristics each of which corresponds to a respective electric
current and records different temperatures and correspond-
ing voltages. The temperature is negatively correlated to the
voltages.

[0008] When receiving an instruction signal which assigns
a designated current at which the electrolytic cell operates,
the control unit determines one of the voltages that corre-
sponds to the sensed temperature according to one of the
voltage-temperature characteristics corresponding to the
designated current, and generates, according to a difference
between said one of the voltages thus determined and the
sensed voltage, the control signal which is provided to the
voltage converter such that the decomposition voltage
decreases along with increase in the sensed temperature.
[0009] In a second aspect according to the disclosure, the
control system is adapted for an electrolytic cell. The
electrolytic cell contains an electrolyte for carrying out
electrolysis of the electrolyte when a decomposition voltage
is applied thereto. The control system includes a voltage
converter, a temperature sensor, an electric power sensor and
a control unit.

[0010] The voltage converter is to be coupled electrically
to the electrolytic cell, receives a control signal and an input
voltage, and converts, according to the control signal, the
input voltage into the decomposition voltage which is to be
provided to the electrolytic cell. The temperature sensor
senses a temperature of the electrolytic cell to generate a
sensed temperature. The electric power sensor is to be
coupled electrically to the electrolytic cell, and measures a
decomposition current flowing through the electrolytic cell
to generate a sensed electric current. The control unit is
coupled electrically to the voltage converter, the temperature
sensor for receiving the sensed temperature and the electric
power sensor for receiving the sensed electric current, and
includes a characteristic library. The characteristic library
stores a plurality of voltage-temperature characteristics each
of which corresponds to a respective electric current and
records different temperatures and corresponding voltages,
and stores a plurality of first impedance-temperature char-
acteristics each of which corresponds to the respective
electric current and records different temperatures and cor-
responding electrical impedances. The temperature is nega-
tively correlated to the voltage. The temperature is nega-
tively correlated to the electrical impedance.

[0011] When receiving an instruction signal which assigns
a designated current at which the electrolytic cell operates,
the control unit determines one of the voltages that corre-
sponds to the sensed temperature according to one of the
voltage-temperature characteristics corresponding to the
designated current, determines one of the electrical imped-
ances that corresponds to the sensed temperature according
to one of the first impedance-temperature characteristics
corresponding to the designated current, calculates the
decomposition voltage corresponding to the sensed electric
current according to the sensed electric current and said one
of' the electrical impedances thus determined, and generates,
according to a difference between said one of the voltages
thus determined and the decomposition voltage thus calcu-
lated, the control signal which is provided to said voltage
converter such that the decomposition voltage decreases
along with increase in the sensed temperature.

[0012] An effect of this disclosure resides in that, by
means of cooperation among the electric power sensor, the
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temperature sensor, the control unit and the characteristic
library, the control unit generates the control signal to enable
the decomposition voltage to decrease along with increase in
the temperature so that the decomposition current is kept
stable. Moreover, the increase in temperature of the elec-
trolytic cell may be mitigated for constant generation of
oxyhydrogen.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Other features and advantages of the disclosure
will become apparent in the following detailed description
of embodiments with reference to the accompanying draw-
ings, of which:

[0014] FIG. 1 is a block diagram illustrating a first
embodiment of a control system for an electrolytic cell
according to the disclosure;

[0015] FIG. 2 is a plot illustrating an embodiment of
voltage-temperature characteristics each of which corre-
sponds to a respective electric current under a constant
current operation mode of the control system;

[0016] FIG. 3 is a plot illustrating an embodiment of
current-temperature characteristics each of which corre-
sponds to a respective voltage under a constant voltage
operation mode of the control system;

[0017] FIG. 4 is a plot illustrating an embodiment of first
impedance-temperature characteristics and second imped-
ance-temperature characteristics according to the disclosure;
and

[0018] FIG. 5 is a block diagram illustrating a second
embodiment of the control system for an electrolytic cell
according to the disclosure.

DETAILED DESCRIPTION

[0019] Before this disclosure is described in greater detail
with reference to the accompanying embodiments, it should
be noted herein that like elements are denoted by the same
reference numerals throughout the disclosure.

[0020] Referring to FIG. 1, a first embodiment of a control
system for an electrolytic cell 3 according to this disclosure
includes a power supply 1, a voltage converter 2, a tem-
perature sensor 4, an electric power sensor 5, a flow mea-
surement unit 6, a cooling unit 7, an input and display unit
8 and a control unit 9. The control unit 9, based on user
input, is operable to enable the electrolytic cell 3 to remain
at a stable temperature or to have the temperature rise
rapidly during electrolysis procedure. Moreover, when the
temperature of the electrolytic cell 3 exceeds a limiting
temperature, the control unit 9 further enables the electro-
Iytic cell 3 to lower its temperature.

[0021] The power supply 1 is configured to output an input
voltage.
[0022] The voltage converter 2 is coupled electrically to

the power supply 1 for receiving the input voltage. The
voltage converter 2 is configured to receive a control signal,
and to convert, according to the control signal, the input
voltage into a decomposition voltage which is to be provided
to the electrolytic cell 3.

[0023] The electrolytic cell 3 contains an electrolyte 31, is
coupled electrically to the voltage converter 2 for carrying
out electrolysis of the electrolyte 31 when the decomposition
voltage from the voltage converter 2 is applied thereto. A
current flowing from the voltage converter 2 through the
electrolytic cell 3 is a decomposition current. The decom-
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position voltage divided by the decomposition current
results in a decomposition impedance. In this embodiment,
the electrolyte 31 is distilled water. FElectrolysis of the
distilled water results in oxyhydrogen, water vapor and few
water drops, and the oxyhydrogen is outputted at an outlet
tube located near an anode of the electrolytic cell 3.
[0024] The temperature sensor 4 is configured to sense the
temperature of the electrolytic cell 3 to generate a sensed
temperature.

[0025] The electric power sensor 5 is to be coupled
electrically to the electrolytic cell 3, and is configured to
measure the decomposition voltage to generate a sensed
voltage.

[0026] The flow measurement unit 6 is to be coupled to the
electrolytic cell 3 and is coupled electrically to the control
unit 9. The flow measurement unit 6 is configured to
measure a flow rate of a gas generated by the electrolytic cell
3 to generate a measured flow rate which is provided to the
control unit 9.

[0027] The cooling unit 7 is to be coupled to the electro-
Iytic cell 3 and is coupled electrically to the control unit 9 for
receiving an activation signal from the control unit 9 such
that the cooling unit 7 is activated to lower the temperature
of'the electrolytic cell 3. In this embodiment, the electrolytic
cell 3 includes an inner tank and an outer tank (not shown).
The inner tank contains the electrolyte 31, and the outer tank
contains a liquid. The cooling unit 7 includes a motor (not
shown) coupled to the outer tank. When the cooling unit 7
receives the activation signal, the motor is activated, so that
the liquid contained in the outer tank is pumped out from the
outer tank, is cooled, and is pumped back into the outer tank.
In this way, an effect of temperature reduction on the
electrolytic cell 3 can be achieved.

[0028] The input and display unit 8 is coupled electrically
to the control unit 9. The input and display unit 8 is operable
to generate an instruction signal according to user input of
an input command, and receives at least one display signal
for display of information contained in the display signal to
inform the user of the same. In this embodiment, the input
and display unit 8 is exemplified as one of a notebook
computer provided with Internet compatibility and a desktop
computer including a display in combination with a key-
board.

[0029] The control unit 9 includes a characteristic library
91, a voltage conversion table 92 and a processor 93.
[0030] The characteristic library 91 stores a plurality of
voltage-temperature characteristics (see FIG. 2) each of
which corresponds to a respective electric current (e.g., I1,
12 and I3) and records different temperatures and corre-
sponding voltages. It is evident that for each characteristic
curve shown in FIG. 2, the temperature is negatively cor-
related to the voltage. The characteristic library 91 further
stores a plurality of current-temperature characteristics (see
FIG. 3) each of which corresponds to a respective voltage
(e.g., V1, V2 and V3) and records different temperatures and
corresponding electric currents. It is evident that for each
characteristic curve shown in FIG. 3, the temperature is
positively correlated to the electric current. The character-
istic library 91 further stores a plurality of first impedance-
temperature characteristics (see FIG. 4) each of which
corresponds to the respective electric current (e.g., I1 and 12)
and records different temperatures and corresponding elec-
trical impedances, and stores a plurality of second imped-
ance-temperature characteristics (see FIG. 4) each of which
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corresponds to the respective voltage (e.g., V1 and V2) and
records different temperatures and corresponding electrical
impedances. As is evident from the characteristic curves
shown in FIG. 4, the temperature is negatively correlated to
the electrical impedance.

[0031] The voltage conversion table 92 records a plurality
of'voltage differences and corresponding control parameters.
[0032] The processor 93 is coupled electrically to the
voltage converter 2, the characteristic library 91 and the
voltage conversion table 92, the temperature sensor 4, the
electric power sensor 5, the flow measurement unit 6, the
cooling unit 7, and the input and display unit 8.

[0033] Referring to FIG. 1 and FIG. 2, since the decom-
position impedance decreases along with the increase in the
temperature in the electrolytic cell 3, under a condition that
the decomposition voltage applied to the electrolytic cell 3
is constant, the decomposition current flowing through the
electrolytic cell 3 increases along with the increase in the
temperature. The increase in the decomposition current
results in further increment of the temperature of the elec-
trolytic cell 3, so that this vicious circle has a detrimental
result.

[0034] Therefore, when the temperature and the decom-
position current in the electrolytic cell 3 are desired to
remain constant, a corresponding input command may be
inputted by the user, and the processor 93 receives from the
input and display unit 8 the instruction signal which assigns
a designated current at which the electrolytic cell 3 operates.
The processor 93 is programmed to further receive the
sensed temperature from the temperature sensor 4, and the
sensed voltage from the electric power sensor 5. The pro-
cessor 93 is programmed to determine one of the voltage-
temperature characteristics that corresponds to the desig-
nated current in the characteristic library 91 according to the
instruction signal, to determine one of the voltages that
corresponds to the sensed temperature according to said one
of the voltage-temperature characteristics thus determined
and the sensed temperature, and to determine one of the
voltage differences that is identical to a difference between
said one of the voltages thus determined and the sensed
voltage according to the voltage conversion table 92, so as
to generate the control signal according to one of the control
parameters corresponding to said one of the voltage differ-
ences in the voltage conversion table 92. The control signal
is subsequently provided to the voltage converter 2. More-
over, the processor 93 is programmed to convert the sensed
temperature, the sensed voltage, the measured flow rate, and
said one of the voltages that corresponds to the sensed
temperature into the display signal which is to be provided
to the input and display unit 8 for display thereon to inform
the user of the same. In this way, even if the decomposition
impedance decreases along with the increase in the tem-
perature, the decomposition voltage which is provided to the
electrolytic cell 3 and which is controlled by the control unit
9 also decreases along with the increase in the temperature,
so that the decomposition current may remain constant for
preventing the vicious circle of increase in temperature.
[0035] Referring to FIG. 1 and FIG. 3, since the yield of
product obtained during the electrolytic procedure is posi-
tively proportional to the decomposition current, the decom-
position current may be promoted to accelerate the elec-
trolysis procedure of the electrolytic cell 3. When a constant
temperature of the electrolytic cell 3 is desired and when the
decomposition current is desired to first rise rapidly to a
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limiting current, a corresponding input command may be
inputted by the user, and the processor 93 receives from the
input and display unit 8 the instruction signal which assigns
a designated voltage and a limiting current at which the
electrolytic cell 3 operates. The processor 93 is programmed
to further receive the sensed temperature and the sensed
voltage. The processor 93 is programmed to determine one
of the current-temperature characteristics that corresponds
to the designated voltage in the characteristic library 91
according to the instruction signal, to determine one of the
electric currents that corresponds to the sensed temperature
according to said one of the current-temperature character-
istics thus determined and the sensed temperature, and to
determine one of the voltage differences that is identical to
a difference between the designated voltage and the sensed
voltage according to the voltage conversion table 92, so as
to generate the control signal according to one of the control
parameters corresponding to said one of the voltage differ-
ences in the voltage conversion table 92. The control signal
is subsequently provided to the voltage converter 2, such
that the decomposition voltage is maintained at the desig-
nated voltage until said one of the electric currents that
corresponds to the sensed temperature is equal to the lim-
iting current. Finally, the decomposition current may be
maintained based on the aforementioned approach, such that
the electrolysis procedure may continue stably in the elec-
trolytic cell 3 under the most favorable condition of the
decomposition current.

[0036] Moreover, the processor 93 stores the limiting
temperature. The instruction signal is transmitted to the
processor 93 by the input and display unit 8 in response to
the user input so as to set the limiting temperature. The
processor 93 is programmed such that when the processor 93
determines that the sensed temperature received from the
temperature sensor 4 is greater than the limiting temperature
stored thereby, the processor 93 generates the activation
signal to the cooling unit 7 such that the cooling unit 7 is
activated to reduce the temperature of the electrolytic cell 3.

[0037] Accordingly, relationships between the tempera-
ture of the electrolytic cell 3, the decomposition voltage, the
decomposition current and the decomposition impedance
are observed in advance, and an input command associated
with these relationships is inputted by using the input and
display unit 8, such that the characteristic library 91 is able
to be established in the control unit 9. In this way, when the
electrolytic cell 3 is operating, based on different operating
modes desired by the user, the processor 93 is programmed
to determined which one of the voltage-temperature char-
acteristics and the current-temperature characteristics is to
be referenced, so as to control the electrolytic cell 3 to
maintain a stable temperature or to raise the temperature
rapidly during the electrolysis procedure. In this embodi-
ment, two physical phenomena, that the decomposition
impedance 31 of the electrolysis 31 decreases along with the
increase in the temperature and that the yield of product
obtained during the electrolytic procedure is positively pro-
portional to the decomposition current, serve as a basis. By
virtue of the control unit 9, two different operating modes of
the electrolysis procedure, i.e., the constant decomposition
voltage and the constant decomposition current, may be
selected for the electrolytic cell 3 so as to achieve the objects
of temperature control of the electrolytic cell 3 and yield
control of the electrolysis procedure.
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[0038] It is noted that each of the voltage-temperature
characteristics, the current-temperature characteristics, the
first impedance-temperature characteristics and the second
impedance-temperature characteristics stored in the charac-
teristic library 91 include plural entries of relationships
between the different temperatures and the corresponding
voltages, the corresponding electric currents or the corre-
sponding electrical impedances. The processor 93 is pro-
grammed to determine a corresponding one of the voltages,
a corresponding one of the electric currents, or a correspond-
ing one of the electrical impedances in a manner of referring
to a lookup table.

[0039] Alternatively, each of the voltage-temperature
characteristics, the current-temperature characteristics, the
first impedance-temperature characteristics and the second
impedance-temperature characteristics stored in the charac-
teristic library 91 may include a respective predetermined
approximate function of a curve which is associated with the
different temperatures and the corresponding voltages, the
corresponding electric currents or the corresponding elec-
trical impedances. The processor 93 may be programmed to
determine a corresponding one of the voltages, a corre-
sponding one of the electric currents, or a corresponding one
of the electrical impedances in a manner of inputting the
sensed temperature into the respective approximate func-
tion.

[0040] Referring to FIG. 4 and FIG. 5, a second embodi-
ment of the control system for an electrolytic cell 3 accord-
ing to the disclosure is similar to the first embodiment, and
differs from the first embodiment in that the electric power
sensor 5 is configured to measure the decomposition current
flowing through the electrolytic cell 3 to generate a sensed
electric current.

[0041] When the temperature and the decomposition cur-
rent in the electrolytic cell 3 are desired to be constant, the
processor 93 receives the instruction signal which assigns a
designated current at which the electrolytic cell 3 operates.
The processor 93 is programmed to further receive the
sensed temperature and the sensed electric current. The
processor 93 is programmed to determine one of the volt-
ages that corresponds to the sensed temperature according to
one of the voltage-temperature characteristics that corre-
sponds to the designated current, to determine one of the
electrical impedances that corresponds to the sensed tem-
perature according to one of the first impedance-temperature
characteristics that corresponds to the designated current,
and to calculate the decomposition voltage corresponding to
the sensed electric current according to the sensed electric
current and said one of the electrical impedances thus
determined. The processor 93 is further programmed to
generate, according to a difference between said one of the
voltages thus determined and the decomposition voltage
thus calculated and according to the voltage conversion table
92, the control signal that corresponds to the voltage differ-
ence identical to the difference therebetween. The control
signal is subsequently provided to the voltage converter 2.
[0042] When the temperature of the electrolytic cell 3 is
desired to be constant and when the decomposition current
is desired to first rise rapidly to a limiting current, the
processor 93 receives the instruction signal which assigns a
designated voltage and a limiting current at which the
electrolytic cell 3 operates. The processor 93 is programmed
to further receive the sensed temperature and the sensed
electric current. The processor 93 is programmed to deter-
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mine one of the electrical impedances that corresponds to
the sensed temperature according to one of the second
impedance-temperature characteristics corresponding to the
designated voltage, and to calculate the decomposition volt-
age corresponding to the sensed electric current according to
the sensed electric current and said one of the electrical
impedances thus determined. The processor 93 is further
programmed to generate, according to a difference between
the designated voltage and the decomposition voltage thus
calculated, the control signal which is provided to the
voltage converter 2 such that the decomposition voltage is
maintained at the designated voltage until the sensed electric
current is equal to the limiting current.

[0043] Accordingly, the sensed electric current of the
second embodiment may be converted into the decomposi-
tion voltage based on the first impedance-temperature char-
acteristics and the second impedance-temperature charac-
teristics stored in the characteristic library 91.

[0044] To sum up, by means of cooperation among the
electric power sensor 5, the temperature sensor 4, the
processor 93 and the characteristic library 91, the processor
93 generates the control signal to use the decomposition
voltage to control the decomposition current to remain stable
or to rise rapidly. When the decomposition current is main-
tained at a constant, the increase in temperature of the
electrolytic cell 3 may be mitigated so that the electrolytic
cell 3 is able to generate products (e.g., oxyhydrogen) stably.
When the decomposition current rises rapidly to the limiting
current, the electrolysis procedure of the electrolytic cell 3
may be accelerated so that the yield of the product obtained
during the electrolytic procedure may be promoted.

[0045] While the disclosure has been described in con-
nection with what are considered the exemplary embodi-
ments, it is understood that this disclosure is not limited to
the disclosed embodiments but is intended to cover various
arrangements included within the spirit and scope of the
broadest interpretation so as to encompass all such modifi-
cations and equivalent arrangements.

What is claimed is:

1. A control system for an electrolytic cell, the electrolytic
cell containing an electrolyte for carrying out electrolysis of
the electrolyte when a decomposition voltage is applied
thereto, the control system comprising:

a voltage converter to be coupled electrically to the
electrolytic cell, receiving a control signal and an input
voltage, and converting, according to the control signal,
the input voltage into the decomposition voltage which
is to be provided to the electrolytic cell;

a temperature sensor sensing a temperature of the elec-
trolytic cell to generate a sensed temperature;

an electric power sensor to be coupled electrically to the
electrolytic cell, and measuring the decomposition volt-
age to generate a sensed voltage; and

a control unit coupled electrically to said voltage con-
verter, to said temperature sensor for receiving the
sensed temperature and to said electric power sensor
for receiving the sensed voltage, and including a char-
acteristic library, said characteristic library storing a
plurality of voltage-temperature characteristics each of
which corresponds to a respective electric current and
records different temperatures and corresponding volt-
ages, where the temperature is negatively correlated to
the voltage;
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wherein when receiving an instruction signal which
assigns a designated current at which the electrolytic
cell operates, said control unit determines one of the
voltages that corresponds to the sensed temperature
according to one of the voltage-temperature character-
istics corresponding to the designated current, and
generates, according to a difference between said one of
the voltages thus determined and the sensed voltage,
the control signal which is provided to said voltage
converter such that the decomposition voltage
decreases along with increase in the sensed tempera-
ture.

2. The control system according to claim 1, wherein said
characteristic library further stores a plurality of current-
temperature characteristics each of which corresponds to a
respective voltage and records different temperatures and
corresponding electric currents, where the temperature is
positively correlated to the electric current; and

when receiving an instruction signal which assigns a

designated voltage and a limiting current at which the
electrolytic cell operates, said control unit determines
one of the electric currents that corresponds to the
sensed temperature according to one of the current-
temperature characteristics corresponding to the desig-
nated voltage, and generates, according to a difference
between the designated voltage and the sensed voltage,
the control signal which is provided to said voltage
converter such that the decomposition voltage is main-
tained at the designated voltage until said one of the
electric currents that corresponds to the sensed tem-
perature is equal to the limiting current.

3. The control system according to claim 2, wherein the
characteristic library further stores a plurality of first imped-
ance-temperature characteristics each of which corresponds
to a respective electric current and records different tem-
peratures and corresponding electrical impedances, and a
plurality of second impedance-temperature characteristics
each of which corresponds to a respective voltage and
records different temperatures and corresponding electrical
impedances, where the temperature is negatively correlated
to the electrical impedance.

4. The control system according to claim 1, wherein said
control unit further includes:

a voltage conversion table recording a plurality of voltage

differences and corresponding control parameters; and

a processor coupled electrically to said voltage converter,

said characteristic library and said voltage conversion
table, coupled electrically to said temperature sensor
for receiving the sensed temperature, and coupled elec-
trically to said electric power sensor for receiving the
sensed voltage, said processor receiving the instruction
signal, determining said one of the voltage-temperature
characteristics that corresponds to the designated cur-
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rent in said characteristic library according to the
instruction signal, determining said one of the voltages
that corresponds to the sensed temperature according to
said one of the voltage-temperature characteristics thus
determined and the sensed temperature, and determin-
ing one of the voltage differences that is identical to the
difference between said one of the voltages thus deter-
mined and the sensed voltage according to the voltage
conversion table, so as to generate the control signal
according to one of the control parameters correspond-
ing to said one of the voltage differences in the voltage
conversion table.

5. The control system according to claim 1, further
comprising a cooling unit to be coupled to the electrolytic
cell and coupled electrically to said control unit, said control
unit storing a limiting temperature,

wherein when the sensed temperature received from said

temperature sensor is greater than the limiting tempera-
ture stored in said control unit, said control unit gen-
erates an activation signal to be outputted to said
cooling unit such that said cooling unit is activated to
reduce the temperature of the electrolytic cell.

6. The control system according to claim 1, further
comprising a flow measurement unit to be coupled to the
electrolytic cell and coupled electrically to said control unit,
said flow measurement unit measuring a flow rate of a gas
generated by the electrolytic cell to generate a measured
flow rate which is provided to said control unit.

7. The control system according to claim 6, further
comprising an input and display unit coupled electrically to
said control unit, said input and display unit being operable
to generate the instruction signal according to user input of
an input command, said control unit converting the sensed
temperature, the sensed voltage, the measured tflow rate, and
said one of the voltages that corresponds to the sensed
temperature into a display signal which is to be provided to
said input and display unit for display thereon.

8. The control system according to claim 1, wherein each
of the voltage-temperature characteristics stored in said
characteristic library includes plural entries of relationships
between the different temperatures and the corresponding
voltages, said control unit determining a corresponding one
of the voltages in a manner of referring to a lookup table.

9. The control system according to claim 1, wherein each
of the voltage-temperature characteristics stored in said
characteristic library includes a predetermined approximate
function of a curve which is associated with the different
temperatures and the corresponding voltages, said control
unit determining a corresponding one of the voltages in a
manner of inputting the sensed temperature into the approxi-
mate function



