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(57) ABSTRACT 
The invention will be applied in industry and households. The 
method includes performance of an electrolysis process. A 
first heat-transferring fluid is heated directly in the electro 
lytic cell (2) by the heated electrolyte (3). A second heat 
transferring fluid is heated with the released oxy-hydrogen 
gas (4) by a gas flame burner (5). Both heat-transferring 
fluids—through independent from each other circulation cir 
cuits (6, 7)—give their heat in an accumulating vessel (8) 
which contains the liquid (1) to be heated. The method and the 
device for its realization allow heating the liquid within a 
short period of time and with low energy consumption. Small 
sized devices are designed according to the invention, with 
high efficiency and safety in use and no harmful environmen 
tal emissions are released. The direct use of energy from 
alternative sources is possible. 
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METHOD FOR HEATING LIOUIDS AND A 
DEVICE FOR ITS REALIZATION 

FIELD OF THE INVENTION 

0001. The invention relates to a method for heating liquids 
and a device for its realization, which will be applied to heat 
water or other liquids, including for use in heating systems for 
industry and households. 

STATE OF THE ART 

0002. A method is known for heating liquids, in particular 
water, which method consists in performing an electrolysis 
process in an electrolytic cell; in the said process the electro 
lyte is heated and gas is released. The heated electrolyte is led 
away from the cell through a circulation circuit with a heat 
exchanger. The liquid that is to be heated is supplied to the 
heat-exchanger and passes through it thus being heated. Then 
the heated liquid is led away for further use. The electrolyte 
cooled after the heat-exchange is returned to the electrolytic 
cell. 
0003. A device for the realization of this method is also 
known. It involves an electrolytic cell connected to a circula 
tion circuit, in which a heating element is included. A heat 
exchanger is located in close proximity to the heating ele 
ment. An inlet pipe for cold liquid in particular cold 
water—and an outlet pipe for leading away the heated liquid 
for further use are connected to the heat-exchanger. The heat 
ing element in the circulation circuit and the heat-exchanger 
are mounted in a thermally insulated chamber. Outlets are 
provided over the electrolytic cell for removal of the gas 
released in the electrolysis. Control and adjusting appliances 
are provided to the electrolytic cell and to the circulation 
circuit. CA. 2613 931. 
0004. The method known provides for movement of the 
electrolyte along a tube circulation circuit which requires the 
usage of special tubes. Furthermore, the electrolyte is cooled, 
which makes it difficult to keep the electrolysis process in 
optimal limits. In this method for heating water, the electro 
lyte gets cooled down rather than being able to provide the 
required effective flow of warm water. The system operates 
under high pressure, thus creating hazardous working condi 
tions. The electrolyte used in the known method contains 
poisonous chemical Substances and this also increases the 
risk in the course of operation. The movement of the electro 
lyte in the process of heating leads to significant losses as 
well, this requiring constant maintenance of its current level 
and its concentration in the electrolytic cell. On the other 
hand, it is not specified what happens to the gas released in the 
electrolysis process. There is no possibility provided to use 
alternative energy sources. In general, the method and the 
device have complicated control, relatively low efficiency 
and high operating costs. 

SUMMARY OF THE INVENTION 

0005. The problem solved with the invention is to create a 
method for heating liquids and a device for its realization 
whereby to enhance the efficiency of heating, to accelerate the 
process while keeping low energy consumption by avoiding 
movement of the electrolyte outside the electrolytic cell and 
to increase security in the course of exploitation, as well as to 
enable power Supply from alternative energy sources. 
0006. The method for heating liquids includes an elec 

trolysis process in an electrolytic cell where the electrolyte is 
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heated and oxy-hydrogen gas is released. According to the 
invention, a first heat-transferring fluid is heated directly in 
the electrolytic cell by the heated electrolyte while maintain 
ing electrolyte temperature range within 35-65° C. A second 
heat-transferring fluid is heated with the oxy-hydrogen gas by 
a gas flame burner. The rate of heating both heat-transferring 
fluids is regulated. The two heat-transferring fluids—through 
independent from each other circulation circuits—give their 
heat in an accumulating vessel which contains the liquid to be 
heated. 
0007. The oxy-hydrogen gas is supplied with adjustable 
pressure to the flame burner. 
0008. It’s appropriate the adjustable pressure of the Sup 
plied oxy-hydrogen gas to be within the range of 0.2 to 0.5 
bars. 
0009 Better performance is obtained when the adjustable 
pressure of the Supplied oxy-hydrogen gas is within the range 
of 0.3 to 0.35 bars. 
0010. The rate of heating the second heat-transferring 
fluid is within the temperature range of 90-120° C. 
0011 Heating the first heat-transferring fluid is performed 
by a “water-water type heat-exchange element of any known 
kind. 
0012 Heating the second heat-transferring fluid is per 
formed with an “air-water type heat-exchange element of 
any known kind. 
0013 The device for heating liquids realizing the said 
method includes an electrolytic cell with outlets for oxy 
hydrogen gas and with controlling and adjusting appliances. 
According to the invention, a “water-water type heat 
exchange element is located in the electrolytic cell. This heat 
exchange element contains the first heat-transferring fluid 
and is connected to a first circulation circuit linked to a heat 
exchanger mounted in an accumulating vessel. The accumu 
lating vessel contains the liquid to be heated. The outlets for 
the oxy-hydrogen gas are connected through a pressure regu 
lator to the gas flame burner. The gas flame burner is located 
in a combustion chamber, where an “air-water type heat 
exchange element is mounted and is connected to a second 
circulation circuit, to which a second heat exchanger is 
attached. The second heat exchanger is also mounted in the 
accumulating vessel. Control and temperature regulating 
devices are mounted to the first and second circulation cir 
cuits. 
0014. The advantages of the invention are that the created 
method for heating liquids allows obtaining the desired tem 
perature in a short period of time and with low energy con 
Sumption. It allows the implementation of high efficiency 
Small-sized devices, such as the device according to the 
invention. There is safety in use and also no harmful environ 
mental emissions are released. There is no need to use special 
materials for the heat-transferring elements. High-pressure is 
avoided, thus operation security is increased. For the power 
Supply of the electrolysis process direct use of energy from 
alternative sources is possible. The method is applicable for 
the creation of devices and appliances for heating liquids, 
which can be connected to any water heating system using 
liquids heated up to 100 C. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 The attached drawings show an example embodi 
ment of the invention where: 
0016 FIG. 1 is a Basic Scheme illustrating the method 
according to the invention; 
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0017 FIG. 2 is a Block Diagram of the device for realiza 
tion of the method according to the invention; 

DETAILED DESCRIPTION OF THE INVENTION 

0.018 FIG. 1 shows the embodiment of the invention as 
follows: 
0019. The method for heating liquids 1 includes an elec 

trolysis process performed in an electrolytic cell 2, where 
electrolyte 3 is heated and oxy-hydrogen gas 4 is released. 
According to the invention, a first heat-transferring fluid is 
heated directly in the electrolytic cell 2 with the heated elec 
trolyte 3 while maintaining the temperature of the electrolyte 
3 in the range of 35-65°C. A second heat-transferring fluid is 
heated with the oxy-hydrogen gas 4 by using a gas flame 
burner 5. The rate of heating the first and second heat-trans 
ferring fluids is regulated. Both heat-transferring fluids— 
through independent from each other circulating circuits 6, 
7 give their heat in an accumulating vessel 8 containing 
liquid 1 to be heated. 
0020. The electrolytic cell 2 may include one or a 
sequence of connected electrolytic cells depending on the 
volume of the liquid to be heated. 
0021. The oxy-hydrogen gas 4 is supplied with adjustable 
pressure to the gas flame burner 5 so as to secure the process 
to be efficient. The adjustable pressure of the supplied oxy 
hydrogen gas 4 is within the range of 0.2 to 0.5 bars. It is 
recommended that the adjustable pressure of the supplied 
oxy-hydrogen gas 4 is within the range of 0.3 to 0.35 bars. 
0022. The rate of heating the second heat-transferring 
fluid is regulated within the temperature range of 90-120° C. 
0023 Heating the first heat-transferring fluid is performed 
through a “water-water heat exchange element 9 of any 
known type. Heating the second heat-transferring fluid is 
performed through an “air-water heat exchange element 10 
of any known type. 
0024. To implement the method according to the inven 

tion, a device for heating liquids has been designed, Schemati 
cally shown in FIG. 2. It includes an electrolytic cell 2 with 
outlets 11 for wry-hydrogen gas 4. Control and temperature 
adjusting appliances are provided to the electrolytic cell 2, 
(not shown in the figures to keep them simple). In the elec 
trolytic cell 2 a “water-water heat exchange element 9 is 
located containing the first heat-transferring fluid and con 
nected to an independent first circulation circuit 6, which is 
connected to the heat exchanger 12 mounted in the accumu 
lating vessel 8. The liquid 1 to be heated is contained in the 
accumulating vessel 8. The outlets 11 are connected through 
a pressure regulator 13 and the corresponding reduction 
valves (RV) to a gas flame burner 5. The gas flame burner 5 is 
located in a combustion chamber 14 which is insulated for 
high temperatures up to 2000°C. In the combustion chamber 
14 an “air-water heat exchange element 10 is mounted and 
connected to an independent second circulation circuit 7, to 
which a second heat exchanger 15 is attached. The second 
heat exchanger 15 is also mounted in the same accumulating 
vessel 8. The gas flame burner 5, itself, may have one or more 
nozzles, as shown in FIG. 2, which does not go beyond the 
scope of the invention and is determined by the volume of the 
heated liquid in the performance of a particular design. More 
over, control and temperature regulating devices 16 are 
mounted to the first circulation circuit 6 and to the second 
circulation circuit 7. Adjusting the heating rate of the first and 
second heat-transferring fluids is carried out after measuring 
the temperature of the heat-transferring fluid by the tempera 
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ture regulating devices, and if the temperature is higher than 
expected, a signal is sent to the corresponding pump which 
accelerates the circulation of the heat-transferring fluid and 
thus the temperature regulation is to be effected. If the mea 
Sured temperature of the heat-transferring fluid is low, respec 
tively - through a signal sent to the pump - the circulation is 
slowed down and the temperature enters within the limits 
determined. Furthermore, adjusting the heat of the first and 
second heat-transferring fluids is performed also with the 
control and adjusting appliances of the electrolytic cell itself. 
as well as by controlling and regulating the quantity of the 
oxy-hydrogen gas produced in the cell. 
0025. Usually, both the first 6 and second 7 circulation 
circuits include pumps 17. The heat exchange elements, 
themselves—"water-water 9 and 'air-water 10—as well as 
the heat exchanger 12 and the second heat exchanger 15 
located in the accumulating vessel 8 may be selected from 
among the known types, and be made compliant with the 
corresponding amount of the ongoing heat-transferring fluid 
and with the consequently required sizes of the electrolytic 
cell3, the accumulating vessel 8 and the combustion chamber 
14. In the case of FIG. 2 the above described heat exchange 
elements 9, 10 and heat exchangers 12 and 15 of pipe (coil) 
type are shown. This does not restrict the use of other types of 
heat-exchangers and heat exchange elements, depending on 
the specific project. 
0026. The heated by the implementation of this method 
liquid 1, which is located in the accumulating vessel 8, can be 
used directly or be connected to any water heating system 
using liquids with temperature up to 100° C. This makes the 
method and the device in any of its modifications applicable 
with heating systems for the industry and for households. 

1. A method for heating liquids, including an electrolysis 
process in an electrolytic cell where the electrolyte is heated 
and oxy-hydrogen gas is released and the method is charac 
terized in that a first heat-transferring fluid is heated directly 
in the electrolyte cell by the heated electrolyte while main 
taining the temperature of the electrolyte within the range of 
35-65° C. and a second heat-transferring fluid is heated with 
the oxy-hydrogen gas by a gas flame burner, whereas the rate 
of heating both heat-transferring fluids is regulated and the 
two heat-transferring fluids—through independent from each 
other circulation circuits—give their heat in the accumulating 
vessel which contains the liquid to be heated. 

2. A method according to claim 1, characterized in that the 
oxy-hydrogen gas is Supplied with adjustable pressure to the 
gas flame burner. 

3. A method according to claim 2, characterized in that the 
adjustable pressure of the Supplied oxy-hydrogen gas is 
within the range of 0.2 to 0.5 bars. 

4. A method, according to claim3, characterized in that the 
adjustable pressure of the Supplied oxy-hydrogen gas is 
within the range of 0.3 to 0.35 bars. 

5. A method according to claim 1, characterized in that the 
rate of heating the second heat-transferring fluid is within the 
temperature range of 90-120° C. 

6. A method according to claim 1, characterized in that the 
heating of the first heat-transferring fluid is performed by a 
“water-water type heat exchange element of any known 
kind. 

7. A method according to claim 1, characterized in that 
heating the second heat-transferring fluid is performed with 
an 'air-water type heat exchange element of any known 
kind. 
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8. A device for heating liquids, including an electrolytic 
cell with outlets for oxy-hydrogen gas and with controlling 
and adjusting appliances, characterized in that a “water-wa 
terheat exchange element located in the electrolytic cell, and 
containing the first heat-transferring fluid is connected to a 
first circulation circuit, to which a heat exchanger is attached 
and is mounted in an Accumulating vessel containing the 
liquid to be heated while the outlets are connected through a 
pressure regulator to a gas flame burner located in a combus 
tion chamber where an “air-water heat exchange element is 
mounted and connected to a second circulation circuit, to 
which a second heat exchanger is attached and is mounted in 
the same accumulating vessel, and where control and tem 
perature regulating devices are mounted to the first circula 
tion circuit and to the second circulation circuit. 
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