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EFFICIENT SOLAR FLAT PLATE HEAT ABSORPTION SYSTEM AND
OPERATION METHOD THEREOF

Field of the Invention
[0001] The present invention relates to the field of system energy heat supply, and in
particular to an efficient solar flat plate heat absorption system and an operation
method thereof.
Background of the Invention
[0002] The traditional systems for supplying hot water to swimming pools include
vacuum tube type solar hot water systems, flat plate type solar hot water systems
(single pipes are arranged in flat plate heat collectors), hot water boiler systems (fuel
gas, electricity, coal and the like) have the defects that they cannot heat the water in
the swimming pools at constant temperatures, and other forms of heat supply can
cause energy waste and environmental pollution.
Summary of the Invention
[0003] Based on the above defects, the present invention provides an efficient solar
flat plate heat absorption system and an operation method thereof. The heat efficiency
of the system is improved by a method of realizing double-pipeline circulation in the
solar flat plate heat absorption system, and the problem that water in the swimming
pools cannot be heated at constant temperatures.
[0004] The present invention is realized as follows: an efficient solar flat plate heat
absorption system is composed of a primary circulating pipe network, a secondary
circulating pipe network and a control system, the primary circulating pipe network is
formed by communicating a pipeline in a pressure bearing water tank with a heat
exchange tube I in a flat plate heat collector group through a pipeline I and a pipeline
ITI, the secondary circulating pipe network is formed by communicating a pipe
network at the bottom of a swimming pool with a heat exchange tube II in the flat
plate heat collector group through a pipeline II and a pipeline IV, wherein an electric
heater is arranged in the pressure bearing water tank, a first thermometer is arranged
at a water outlet of the heat exchange tube I, a second thermometer is arranged at the
water outlet of the heat exchange tube II, a third thermometer is arranged in the
swimming pool, a fourth thermometer is arranged in the pressure bearing water tank,
a primary circulating pump is arranged on the pipeline I, a secondary circulating
pump is arranged on the pipeline II, and the electric heater, the first thermometer, the
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circulating pump and the secondary circulating pump are connected with the control
system.

[0005] The flat plate heat collector group is composed of a plurality of flat plate heat
collectors connected in series, and the heat exchange tube I and the heat exchange
tube II are connected in parallel.

[0006] A water inlet and a water outlet are formed in the pressure bearing water tank,
the water inlet is connected with a cold water pipeline, and the water outlet is
connected with a hot water pipeline.

[0007] Automatic exhaust valves, pressure release valves, one-way valves, filters,
brake valves and solenoid valves are additionally installed in the primary circulating
pipe network and the secondary circulating pipe network.

[0008] The control system is a control cabinet.

[0009] The operation method of the efficient solar flat plate heat absorption system is
as follows: when the sunlight is sufficient, for the primary circulating pipe network, if
the temperature of the first thermometer reaches a set temperature, the control system
starts the primary circulating pipe network by starting the primary circulating pump, if
the temperature of the first thermometer is smaller than the set temperature, the
control system stops the operation of the primary circulating pipe network, when the
sunlight is not sufficient, for the primary circulating pipe network, the control system
starts the electric heater in the pressure bearing water tank, and when the water in the
pressure bearing water tank reaches the temperature of the fourth thermometer, the
control system starts the primary circulating pipe network; and for the secondary
circulating pipe network, if the temperature of the second thermometer reaches the set
temperature, the control system starts the secondary circulating pipe network by
starting the secondary circulating pump, if the temperature of the second thermometer
is smaller than the set temperature, the control system stops the operation of the
secondary circulating pipe network, so that the secondary circulating pipe network
controls the circulation of the secondary circulation pipe intermittently according to
the temperature of the second thermometer through the control system, so that the
water temperature in the swimming pool is constant, that is, the third thermometer
reaches the set value.

[0010] Compared with the prior art, the present invention has the following beneficial
effects:

The present invention makes full use of the heat energy by using the two



10

15

20

25

30

circulating pipe networks formed by the parallel double heat exchange tubes in the
flat plate heat collector group to realize the automatic and constant-temperature
heating of the water in the swimming pool and avoid the water temperature in the
swimming pool fluctuating suddenly, meanwhile the redundant heat can be recycled,
thereby making full use of energy, saving resources and having obvious social and
economic benefits.

Brief Description of the Drawings

[0011] Fig. 1 is a structural schematic diagram of an efficient solar flat plate heat
absorption system of the present invention.

Detailed Description of the Embodiments

[0012] An efficient solar flat plate heat absorption system is composed of a primary
circulating pipe network, a secondary circulating pipe network and a control system,
the primary circulating pipe network is formed by communicating a pipeline in a
pressure bearing water tank 1 with a heat exchange tube I 3 in a flat plate heat
collector group 2 through a pipeline I 4 and a pipeline II1 9, the secondary circulating
pipe network is formed by communicating a pipe network at the bottom of a
swimming pool 5 with a heat exchange tube II 6 in the flat plate heat collector group 2
through a pipeline II 7 and a pipeline IV 10, wherein an electric heater 8 is arranged in
the pressure bearing water tank 1, a first thermometer T1 is arranged at a water outlet
of the heat exchange tube I 3, a second thermometer T2 is arranged at the water outlet
of the heat exchange tube II 7, a third thermometer T3 is arranged in the swimming
pool 5, a fourth thermometer T4 is arranged in the pressure bearing water tank 1, a
primary circulating pump 11 is arranged on the pipeline I 4, a secondary circulating
pump 12 is arranged on the pipeline II 7, and the electric heater 8, the first
thermometer T1, the second thermometer T2, the third thermometer T3, the fourth
thermometer T4, the primary circulating pump 11 and the secondary circulating pump
12 are connected with the control system 13. In a use process, in the primary
circulating pipe network, the water flow flows from the pipeline of the pressure
bearing water tank 1 into the heat exchange tube I 3 in the flat plate heat collector
group 2 through the pipeline I 4 and then returns into the pipeline of the pressure
bearing water tank 1 through the pipeline III 9 so as to form a circulation; and in the
secondary circulating pipe network, the water flow flows from the pipe network at the
bottom of the swimming pool 5 into the heat exchange tube II 6 in the flat plate heat
collector group 2 through the pipeline II 7 and returns into the pipe network at the
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bottom of the swimming pool 5 through the pipeline IV10 so as to form a circulation.
The set temperatures of the second thermometer T2 and the third thermometer T3 are
parameter values that are comprehensively set according to the actual water
temperature in the swimming pool 5, the necessary temperature of the swimming pool
5 and the use time of the swimming pool 5, and the set temperature of the second
thermometer T2 is greater than the set temperature of the third thermometer T3.

[0013] In order to realize heat exchange more sufficiently, the flat plate heat collector
group 2 is composed of a plurality of flat plate heat collectors 14 connected in series,
and the heat exchange tube I 3 and the heat exchange tube Il 6 are connected in
parallel.

[0014] In order to make full use of the heat energy and save resources, a water inlet
15 and a water outlet 16 are formed in the pressure bearing water tank, the water inlet
15 is connected with a cold water pipeline, and the water outlet 16 is connected with a
hot water pipeline, so that hot water heated in the pressure bearing water tank 1 can be
used in the hot water pipeline, but the hot water in the hot water pipeline is only used
as domestic water.

[0015] Automatic exhaust valves, pressure release valves, one-way valves, filters,
brake valves and solenoid valves are additionally installed in the primary circulating
pipe network and the secondary circulating pipe network.

[0016] The control system 8 is a control cabinet. The control components are
correspondingly connected to corresponding ports of the control cabinet via cables,
and the water in the swimming pool 5 is heated to the necessary temperature at a
constant temperature under the action of the control cabinet, and its temperature value
can be autonomously set in the control cabinet.

[0017] The operation method of the efficient solar flat plate heat absorption system is
as follows: when the sunlight is sufficient, for the primary circulating pipe network,
circulating water is heated in the flat plate heat collector group 2, if the temperature of
the first thermometer T1 reaches the set temperature, the control system 8 starts the
primary circulating pipe network by starting the primary circulating pump 11, the
water in the pressure bearing water tank 1 is heated, the hot water heated in the
pressure bearing water tank 1 can be used in the hot water pipeline, and if the
temperature of the first thermometer T1 is smaller than the set temperature, the
control system 8 stops the operation of the primary circulating pipe network. When

the sunlight is not sufficient, for the primary circulating pipe network, the control
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system 8 starts the electric heater 8 in the pressure bearing water tank, and when the
water in the pressure bearing water tank reaches the temperature of the fourth
thermometer T4, the control system starts the primary circulating pipe network, as the
heat exchange tube I 3 and the heat exchange tube II 6 are connected in parallel, the
hot water in the heat exchange tube I 3 can heat the circulating water in the heat
exchange tube II 6, when the water in the heat exchange tube II 6 is heated to the set
temperature of T2, the secondary circulating pipe network is started for heating the
swimming pool, therefore it is guaranteed that even if the sunlight is insufficient, the
water in the swimming pool 5 is at a constant temperature. For the secondary
circulating pipe network, if the temperature of the second thermometer T2 reaches the
set temperature, the control system 8 starts the secondary circulating pipe network by
starting the secondary circulating pump 12 so as to heat the water in the swimming
pool so as to guarantee the constant temperature of the water in the swimming pool; if
the temperature of the second thermometer T2 is smaller than the set temperature, the
control system 8 stops the operation of the secondary circulating pipe network to
guarantee the temperature of the water in the swimming pool, so that the secondary
circulating pipe network controls the circulation of the secondary circulation pipe
intermittently according to the temperature of the second thermometer T2 through the
control system 8, so that the water temperature in the swimming pool is constant, that
is, the third thermometer T3 reaches the set value.

[0018] The foregoing embodiment is merely one of the preferred embodiments of the
present invention, and conventional modifications and substitutions made by those
skilled in the art within the scope of the technical solutions of the present invention

shall all be encompassed within the protection scope of the present invention.
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CLAIMS

1. An efficient solar flat plate heat absorption system, wherein the system is composed
of a primary circulating pipe network, a secondary circulating pipe network and a
control system, the primary circulating pipe network is formed by communicating a
pipeline in a pressure bearing water tank (1) with a heat exchange tube I (3) in a flat
plate heat collector group (2) through a pipeline I (4) and a pipeline III (9), the
secondary circulating pipe network is formed by communicating a pipe network at the
bottom of a swimming pool (5) with a heat exchange tube II (6) in the flat plate heat
collector group (2) through a pipeline II (7) and a pipeline IV (10), wherein an electric
heater (8) is arranged in the pressure bearing water tank (1), a first thermometer (T1)
is arranged at a water outlet of the heat exchange tube I (3), a second thermometer (T2)
is arranged at the water outlet of the heat exchange tube II (7), a third thermometer
(T3) is arranged in the swimming pool (5), a fourth thermometer (T4) is arranged in
the pressure bearing water tank (1), a primary circulating pump (11) is arranged on the
pipeline I (4), a secondary circulating pump (12) is arranged on the pipeline II (7), and
the electric heater (8), the first thermometer (T1), the second thermometer (T2), the
third thermometer (T3), the fourth thermometer (T4), the primary circulating pump
(11) and the secondary circulating pump (12) are connected with the control system
(13).

2. The efficient solar flat plate heat absorption system of claim 1, wherein the flat
plate heat collector group (2) is composed of a plurality of flat plate heat collectors
(14) which are connected in series, and the heat exchange tube I (3) and the heat
exchange tube II (6) are connected in parallel.

3. The efficient solar flat plate heat absorption system of claim 1, wherein a water
inlet (15) and a water outlet (16) are formed in the pressure bearing water tank, the
water inlet (15) is connected with a cold water pipeline, and the water outlet (16) is
connected with a hot water pipeline.

4. The efficient solar flat plate heat absorption system of claim 1, wherein automatic
exhaust valves, pressure release valves, one-way valves, filters, brake valves and
solenoid valves are additionally installed in the primary circulating pipe network and
the secondary circulating pipe network.

5. The efficient solar flat plate heat absorption system of claim 1, wherein the control

system (8) is a control cabinet.
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6. An operation method of the efficient solar flat plate heat absorption system of claim
1, wherein when the sunlight is sufficient, for the primary circulating pipe network, if
the temperature of the first thermometer (T1) reaches a set temperature, the control
system (8) starts the primary circulating pipe network by starting the primary
circulating pump (11), if the temperature of the first thermometer (T1) is smaller than
the set temperature, the control system (8) stops the operation of the primary
circulating pipe network, when the sunlight is not sufficient, for the primary
circulating pipe network, the control system (8) starts the electric heater (8) in the
pressure bearing water tank, and when the water in the pressure bearing water tank
reaches the temperature of the fourth thermometer (T4), the control system starts the
primary circulating pipe network; and for the secondary circulating pipe network, if
the temperature of the second thermometer (T2) reaches the set temperature, the
control system (8) starts the secondary circulating pipe network by starting the
secondary circulating pump (12), if the temperature of the second thermometer (T2) is
smaller than the set temperature, the control system (8) stops the operation of the
secondary circulating pipe network, so that the secondary circulating pipe network
controls the circulation of the secondary circulation pipe intermittently according to
the temperature of the second thermometer (T2) through the control system (8), so
that the water temperature in the swimming pool is constant, that is, the third

thermometer (T3) reaches the set value.



