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(67)  Theinvention relates to systems for heating and
cooling liquids, such as water, in domestic conditions,
office premises, catering establishments, country and
garden plots, public institutions and is intended for heat-
ing and cooling liquids. Additionally, these systems may
have aliquid purification function and/or a beverage prep-
aration function. A liquid heating and cooling system, in-
cluding a cooling container and a heating container, sep-
arated by a thermoelectric converter, is configured to cir-
culate hot liquid through the hot liquid container, a hot
liquid circulation pump, a heat exchanger equipped with
a cooling means with a switching function for blowing the
heat exchanger with air when the temperature rises. The
temperature of the hot liquid in the hot liquid container is
above the set level.
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Description

[0001] Theinventionrelatesto systems for heatingand
cooling of liquids, for example liquids, in domestic con-
ditions, office premises, catering establishments, country
and garden plots, public institutions and is intended for
heating and cooling liquids. Additionally, these systems
may have a liquid purification function and/or a beverage
preparation function.

[0002] Liquid heating and cooling systems with a sep-
arate heating element and a separate refrigerator are
known from the state of the art. These systems are not
effective, since when the refrigerator operates to cool the
liquid, heatis generated and is released into the environ-
ment, which leads to energy loss, which, considering the
energy costs for heating, makes these systems ineffec-
tive. Also, liquid heating and cooling systems, where lig-
uid cooling and heating occurs due to a thermoelectric
converter located between the cooling container and the
heating container are known from the prior art.

[0003] A system for heating and cooling liquid accord-
ing to patent application US 2009/0113898 [IPC F25B
21/02, publ. 05/07/2009] is known from the state of the
art. This system includes a heating container, a cooling
container, a heating and cooling unit located between
the two containers, and an additional capacitor equipped
with a cooling element. Both containers are made in the
form of two closed reservoirs with insulation into which
bottles with the raw liquid are inserted. The heating con-
tainer is located above the cooling container. The heating
and cooling unit is made of a capacitor and a heater,
between which a thermoelectric converter is located. In
this case, the heater is connected to the heating surface
of the thermoelectric converter, and the capacitor is con-
nected to the cooling surface. There is refrigerant inside
the condenser and heater. The cooling container is con-
nected to the condenser through a tube. The heating con-
tainer is connected through a tube in series to an addi-
tional capacitor and to the heater. The system also has
a cooling element made in the form of a fan, which is
necessary for cooling the additional condenser.

[0004] The system works as follows. Bottles with the
raw liquid are installed in the heating and cooling con-
tainers. During operation of the thermoelectric converter,
heatis transferred from the heating surface to the heater,
where the refrigerant is located, which heats up and turns
into steam. Steam enters the heating container through
a tube, heat is transferred from the refrigerant vapor to
the walls of the container, and then through the walls of
the bottle to the liquid, thus heating the liquid, while the
refrigerant condenses and through the same tube
through which the steam passes, through the additional
capacitorisreturned to the heater. In parallel, the process
of cooling the liquid occurs. Due to the operation of the
thermoelectric converter, the refrigerant in the condenser
is cooled. The refrigerant enters the cooling container,
through the walls of the bottle heat is transferred from
the liquid to the refrigerant, and accordingly it is cooled.
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In this case, the refrigerant heats up, turns into steam
and returns through the tube to the condenser. Upon
reaching the set temperature, one of the bottles or both
bottles are removed by the consumer from the containers
for heating and cooling. The main disadvantage of the
system is that heating and cooling of the liquid occurs
indirectly through a completely different medium, which
itself needs to be heated and cooled, this leads to energy
loss, which s ineffective. Inaddition, the use of refrigerant
makes the system environmentally unfriendly, which is
also a disadvantage of the system.

[0005] A system for heating and cooling liquids is
known from the state of the art according to patent
EP1571121 [IPC B67D 1/08, priority 02/21/2005]. The
system consists of a heating container, a cooling con-
tainer connected by a tube, a heat exchanger, two ther-
moelectric converters, temperature sensors and a fan.
The heating container is in contact with the heating sur-
face of one of the thermoelectric converters, and its cool-
ing surface is in contact with the heat exchanger, which,
inturn, is in contact with the heating surface of the second
thermoelectric converter, the cooling surface of which is
in contact with the cooling container. The fan cools the
heat exchanger. The system according to patent EP
1571121 works as follows. The raw liquid is poured into
the cooling container, which flows through a tube into the
heating container. After filling both containers, the system
is turned on. A simultaneous process of heating and cool-
ing occurs, and due to the heat exchanger with a cooling
element, the temperature difference at the heating and
cooling surfaces of two thermoelectric converters is com-
pensated. The main disadvantage of the system is that
the system consumes a large amount of energy for heat-
ing, cooling and removing excess heat. At the same time,
there is no direct and simple mechanism for controlling
the temperature of the liquid in the containers, which is
also a disadvantage of the system.

[0006] A system for heating and cooling liquids is
known from the state of the art according to RU patent
2654548 [IPC F25B 21/02, prior. 04.052.2016], chosen
by the applicant as the closest analogue. The system
consists of a cooling container and a heating container,
separated by a thermoelectric converter. Within the
framework of its distinctive features, the system works
as follows. Both containers are filled with liquid, after fill-
ing both containers the system is turned on. A simulta-
neous heating and cooling process occurs. At the same
time, due to the difference in the volume of the containers,
the difference in the release of heat and cold is compen-
sated. That is, one thermoelectric converter is enough to
operate the system, which makes the closest analogue
more efficient compared to other known systems. At the
same time, the disadvantage of the closest analogue is
that it is not possible to regulate the temperature of the
hot liquid, that is, if the amount of liquid in the heating
container is insufficient, for example, if the selection for
consumption of hot liquid occurs faster than cold liquid,
overheating of the hotliquid occurs. Thatis, the consumer
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receives too hot a liquid, which is inconvenient. In this
case, the only way to adjust the temperature of the liquid
is to forcefully replace the hot liquid with the original one
in the heating container or add the original liquid to the
heating container. This method of regulating the temper-
ature of a hotliquid is inaccurate and inconvenient, which
is a disadvantage of the closest analogue.

[0007] The purpose of the invention and the technical
result achieved when using. The invention is the devel-
opment of a new system for heating and cooling liquids
with improved ergonomic properties by eliminating the
supply of overheated liquid for consumption, without sig-
nificant losses in efficiency.

[0008] The set task and the required technical result
are determined by the fact that the liquid heating and
cooling system, including a cooling container and a heat-
ing container, separated by a thermoelectric converter,
characterized in that it is designed to circulate hot liquid
through a container for hot liquid, a hot liquid circulation
pump, a heat exchanger equipped with a cooling means
with a switching function for blowing air onto the heat
exchanger when the temperature of the hot liquid in the
hot liquid container rises above a predetermined level
and the cooling means is made in the form of a fan, or
an air pump, or a compressor and a temperature sensor
is installed in the container for hot liquid, functionally con-
nected to the cooling means. The liquid heating and cool-
ing system may additionally contain a container for cold
liquid with a temperature sensor and a cold liquid circu-
lation pump and may additionally contain a cold liquid
supply line and/or a hot liquid supply line which can be
additionally equipped with a hot/cold liquid tap and/or a
hot/cold liquid supply pump.

Brief description of drawings.
[0009]

Figure 1 shows an example of a liquid heating and
cooling system.

Figure 2 shows an example of a liquid heating and
cooling system with additional elements.

[0010] The liquid heating and cooling system includes
a cooling container (2) and a heating container (3), be-
tween which a thermoelectric converter (1) is located.
Both containers are made of heat-conducting material,
such as stainless steel, brass or other metal alloys. In
this case, the cooling container (2) is in contact with at
least part of one of the walls with the cooling side of the
thermoelectric converter (1). The heating container (3)
can also contact at least part of one of the walls with the
heating surface of the thermoelectric converter (1), or the
thermoelectric converter (1) and the wall of the heating
container (3) can be in parallel with an air gap of at least
1 mm, but not more than 3 cm.

[0011] The heating container (3)is connected in series
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with the hot liquid container (4), the hot liquid circulation
pump (5) and the heat exchanger (6), which is equipped
with a cooling means (7). In this case, the cooling means
(7) has the function of switching on for blowing the heat
exchanger (6) with air and can be made, for example,
but not limited to the listed options, in the form of a fan,
or an air pump, or a compressor. The hot liquid container
(4) can be made of plastic, for example polypropylene,
polyethylene or a mixture of polyolefins, or PET, or, for
example, stainless steel. The hot liquid container (4) con-
tains a temperature sensor (8).

[0012] Within the framework of its distinctive features,
the proposed system works as follows. The heating con-
tainer (3) and the cooling container (2) are filled with the
raw liquid. After filling, the system is turned on. Due to
the thermoelectric converter (1), the liquid is heated and
cooled at the same time. The heating container (3) com-
municates with the hot liquid container (4). An option is
possible where the liquid flows by gravity between the
container for heating the liquid (3) and the container for
hot liquid (4). Or preferably, by means of a hot liquid cir-
culation pump (5), the liquid circulates from the heating
container (3) through the hot liquid container (4), through
the hot liquid circulation pump (5) and the heat exchanger
(6). In this case, the cooling means (7) is switched off.
The temperature sensor (8) located in the hot liquid con-
tainer (4) records the temperature of the liquid in the hot
liquid container (4). When the temperature of the hot lig-
uidin the hotliquid container (4) reaches a predetermined
value, for example, preferably but not limited to 60-65°C,
or 80-85°C, or 70-75°C, the cooling means (7) is turned
on to blow heat exchanger air (6). If a version of the sys-
tem is implemented where the liquid flows by gravity be-
tween the heating container (3) and the hot liquid con-
tainer (4), then when the specified liquid temperature is
reached, simultaneously with the cooling means (7), the
hot liquid circulation pump (5) is turned on, ensuring cir-
culation of the hot liquid from the heating container (3)
through the hot liquid container (4), through the hot liquid
circulation pump (5) and the heat exchanger (6), blown
with air due to the operation of the cooling means (7). If
the system is implemented in the preferred embodiment
with the circulation of hot liquid from the heating tank (3)
through the hot liquid tank (4), through the hot liquid cir-
culation pump (5) and the heat exchanger (6), then when
the set temperature of the hot liquid is reached, the hot
liquid circulation pump liquid (5) continues to circulate;
only the cooling means (7)is additionally turned on. When
the cooling means (7) is turned on, air is blown onto the
heat exchanger (6), due to which the temperature of the
hot liquid decreases. When the hot liquid reaches the set
temperature, the cooling means (7) is switched off. Thus,
the temperature of the hot liquid is maintained within the
specified range and overheating of the hot liquid is pre-
vented. That is, the consumer always receives hot liquid
at the required temperature, which makes the system
more ergonomic compared to the closest analogue. In
addition, in this way, an optimal temperature balance is
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maintained, and the more heat is removed from the hot
side of the thermoelectric converter (1), the more efficient
the cooling on the opposite side occurs. Thus, the effi-
ciency of the system increases, which compensates for
the work of the cooling means (7), that is, compared to
the closest analogue, the system does not lose in effi-
ciency.

[0013] Additionally, the system may include a contain-
er for cold liquid (9) with a temperature sensor (16) and
a cold liquid circulation pump (15). In this case, by circu-
lating cold liquid from the cooling tank (2) through the
cold liquid tank (9) and the cold liquid circulation pump
(15), the temperature of the cold liquid is maintained in
a given range, for example, but not limited to the listed
options 8-12°C, or 10-15°C, or 6-11 °C, thus maintaining
a consumer-friendly temperature of the cold liquid, which
increases the convenience of the system. In addition,
maintaining the temperature of the cold liquid in a given
range increases the efficiency of the thermoelectric con-
verter (1), which compensates for the costs ofintroducing
additional elements, that is, the efficiency of the system
does not decrease.

[0014] Additionally, the system may include a cold lig-
uid supply line (not indicated in the figures), which allows
cold liquid to be withdrawn for consumption during sys-
tem operation. For user convenience, the cold liquid sup-
ply line (not indicated in the figures) can be additionally
equipped with a cold liquid tap (14), allowing the user to
adjust the amount of cold liquid supplied, and/or a cold
liquid supply pump (10), providing a user-friendly supply
rate cold liquid.

[0015] Additionally, the system may include a hot liquid
supply line (not indicated in the figures), which allows hot
liquid to be withdrawn for consumption during system
operation. For user convenience, the hot liquid supply
line (not indicated in the figures) can be additionally
equipped with a hot liquid tap (13), allowing the user to
adjust the amount of hot liquid supplied, and/or a hot
liquid supply pump (11), providing a user-friendly supply
rate hot liquid, and/or flow heater (12). The presence of
a flow-through heater (12) allows the user, if necessary,
to heat the hot liquid to a higher temperature and/or pro-
duce steam from the hot liquid, which expands the pos-
sibilities of using the system for preparing drinks.
[0016] The present description of the invention
presents a preferred embodiment of the invention.
Changes can be made to it, within the stated formula,
which makes it possible for it to be widely used.

Claims

1. Aliquid heating and cooling system, including a cool-
ing container and a heating container, separated by
a thermoelectric converter, characterized in that
the system is designed to circulate hot liquid through
a container for hot liquid, a hot liquid circulation
pump, a heat exchanger equipped with a cooling
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means with a switching function for blowing air onto
the heat exchanger when the temperature of the hot
liquid in the hot liquid container rises above a pre-
determined level.

The liquid heating and cooling system according to
claim 1, characterized in that the cooling means is
made in the form of a fan, or an air pump, or a com-
pressor.

The liquid heating and cooling system according to
claim 1, characterized in that a temperature sensor
is installed in the container for hot liquid, functionally
connected to the cooling means.

The liquid heating and cooling system according to
claim 1, characterized in that said system may ad-
ditionally contain a container for cold liquid with a
temperature sensor and a cold liquid circulation

pump.

The liquid heating and cooling system according to
claim 1, characterized in that said system may ad-
ditionally contain a cold liquid supply line and/or a
hot liquid supply line.

The liquid heating and cooling system according to
claim 5, characterized in that the cold liquid supply
line can be additionally equipped with a cold liquid
tap and/or a cold liquid supply pump.

The liquid heating and cooling system according to
claim 5, characterized in that the hot liquid supply
line can be additionally equipped with a hot liquid
tap, and/or a hot liquid supply pump, and/or a flow-
through heater.
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