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Control System for Adjusting Air Temperature, Humidity and Water Temperature by 

an Outdoor Air Heat Exchanger 

 

TECHNICAL FIELD 

The present invention relates to the field of air conditioning and energy utilization, 

particularly to a two-way circulation control system with an outdoor air heat exchanger. 

 

BACKGROUND ART 

The indoor air conditioning mostly uses an evaporator. The refrigerating coil in the 

evaporator dehumidifies and cools indoor gas in high humidity or indoor gas mixed with 

outdoor gas, and transfers the heat absorbed at the refrigerating coil to a heating coil to reheat 

the cooled air, which returns to the indoor space as dehumidified air. In a dehumidifying 

process, refrigerant cyclically recovers latent heat and reheats cold air, which is then supplied to 

the indoor space. The heat absorbed at the refrigerating coil in the evaporator may also be led 

to a water heat exchange apparatus to heat water in a building or water in a swimming pool. 

When the air temperature and water temperature in the building both meet requirements, an 

outdoor air heat exchanger may be used to reject heat and release surplus heat recovered in a 

dehumidifying process. 

However, in winter, particularly when humidity meets requirements and is lower than 

an expected value, the foregoing dehumidifying process cannot be used to generate latent heat, 

and auxiliary electric heating devices are needed to raise indoor gas temperature and water 

temperature. 

 

SUMMARY OF THE INVENTION 

The present invention intends to provide to a control system for adjusting air 

temperature, humidity and water temperature by an outdoor air heat exchanger. 

A technical means adopted by the present invention is as follows. 

Firstly, the present invention provides a control system for adjusting air temperature, 

humidity and water temperature by an outdoor air heat exchanger, comprising an air 

conditioning apparatus, a heat exchange apparatus and an outdoor air heat exchanger; the air 

conditioning apparatus comprises in turn: a gas recovery apparatus, a gas refrigerating and 

dehumidifying apparatus, a gas supply apparatus and a compressor unit; the gas refrigerating 

and dehumidifying apparatus and the compressor unit are connected in series to a first heat 

exchange apparatus to form a refrigerant system; the outdoor air heat exchanger is connected in 

parallel to the refrigerant system; the control system is enabled when indoor humidity is lower 
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than a set value, i.e.: when indoor humidity is lower than a set value and water temperature 

and/or room temperature is lower than a set value, a heat absorption mode of the outdoor air 

heat exchanger will be enabled, refrigerant in the outdoor air heat exchanger will be inputted to 

the compressor unit via the outdoor air heat exchanger, the refrigerant in the compressor unit 

will be converted into a heating medium, and the heating medium will be inputted to the heat 

exchange apparatus and raise water temperature and/or room temperature through the first 

heat exchange apparatus. 

When indoor humidity is lower than a set value and water temperature and/or room 

temperature is higher than a set value, a heat dissipation mode of the outdoor air heat exchanger 

will be enabled, the refrigerant in the outdoor air heat exchanger will perform heat dissipation 

by outdoor air, and the refrigerant after heat dissipation will be inputted to the heat exchange 

apparatus and reduce water temperature and/or room temperature via the first heat exchange 

apparatus. 

When indoor humidity is higher than a set value and water temperature and/or room 

temperature is lower than a set value, a mode of dehumidifying heat pump will be enabled, the 

refrigerant will absorb heat via the gas refrigerating and dehumidifying apparatus and then be 

inputted to the compressor unit and converted into a heating medium in the compressor unit, 

and the heating medium will be inputted to the heat exchange apparatus and raise water 

temperature and/or room temperature via the first heat exchange apparatus. 

When indoor humidity is higher than a set value, water temperature and/or room 

temperature is higher than a set value, a mode of dehumidifying heat pump will be enabled, the 

refrigerant will reduce water temperature and/or room temperature via the first heat exchange 

apparatus and/or the gas refrigerating and dehumidifying apparatus, the refrigerant after heat 

absorption will be inputted to the compressor unit, the refrigerant in the compressor unit will be 

converted into a heating medium, and the heating medium will be inputted to the outdoor air 

heat exchanger for heat dissipation by outdoor air. 

The first heat exchange apparatus is a gas reheating apparatus arranged inside an air 

conditioning apparatus; the refrigerant system is connected in parallel to a second heat 

exchanger, which is connected to a water system or a water tower. 

Based on the foregoing solution, the control system further comprises a first three-way 

valve, a second three-way valve, a four-way valve and a liquid storage tank; 

The compressor unit is connected to an inlet of the first three-way valve, and an outlet 1 

of the first three-way valve is connected to an inlet of the gas reheating apparatus; an outlet 2 

of the first three-way valve is connected to an inlet of the four-way valve, and the four-way 

valve comprises a first outlet, a second outlet and a third outlet in turn; 
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The first outlet of the four-way valve is connected to an outdoor air heat exchanger, the 

second outlet of the four-way valve is connected to a compressor, and the third outlet of the 

four- way valve is connected to a water heat exchange apparatus; 

The other ends of the outdoor air heat exchanger, the gas reheating apparatus and the 

second heat exchanger are connected to the liquid storage tank respectively; 

The liquid storage tank is connected to an inlet of a second three-way valve, an outlet 1 

of the second three-way valve is connected to a second expansion valve, the second expansion 

valve is connected to an inlet of a gas refrigerating and dehumidifying apparatus, an outlet of 

the gas refrigerating and dehumidifying apparatus is connected to a compressor unit, or the gas 

refrigerating and dehumidifying apparatus is connected to a gas reheating apparatus via a valve; 

and an outlet 2 of the second three-way valve is connected to a first expansion valve, and the 

first expansion valve is connected to an outdoor air heat exchanger; 

A heat absorption mode of the outdoor air heat exchanger is enabled, refrigerant in the 

outdoor air heat exchanger is inputted to the four-way valve via the outdoor air heat exchanger, 

then to the compressor unit via the four-way valve, and converted into a heating medium in the 

compressor unit, and the heating medium is inputted to an inlet of the first three-way valve, and 

to the gas reheating apparatus via the first three-way valve and/or to the second heat exchanger 

connected to the four-way valve; the heating medium after heat exchange flows back to the 

liquid storage tank via the gas reheating apparatus and/or the second heat exchanger, and then 

flows to the outdoor air heat exchanger via the second three-way valve. 

Further, on the basis of the foregoing solution, a refrigerant filter is arranged between 

the liquid storage tank and the second three-way valve. 

Further, on the basis of the foregoing solution, an inlet-end outdoor exhaust fan is 

arranged at the gas recovery apparatus. 

Meanwhile, the present invention further provides the following few advanced solutions: 

On the basis of the foregoing solution, the air conditioning apparatus is provided with a 

water cooling system before or after air treatment of the refrigerant system. 

Alternatively, on the basis of the foregoing solution, the air conditioning apparatus is 

provided with a water heating system before or after air treatment of the refrigerant system. 

Alternatively, on the basis of the foregoing solution, the air conditioning apparatus is 

provided with a water cooling system before air treatment of the refrigerant system, and is 

provided with a water heating system after air treatment of the refrigerant system. 

Alternatively, the second heat exchanger is connected in series to a third heat exchanger, 

and the third heat exchanger is connected to chilled water. The air conditioning apparatus is 

provided with a water cooling system before air treatment of the refrigerant system, a third 
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three- way valve is arranged at an inlet of the water cooling system, and an outlet 2 of the third 

three- way valve is connected to an inlet of the third heat exchanger; a fourth three-way valve is 

arranged at the inlet of the third heat exchanger, the outlet 2 of the third three-way valve is 

connected to an inlet of the fourth three-way valve, and an outlet 2 of the fourth three-way valve 

is connected to chilled water. 

Technical effect generated by the present invention: The present invention discloses 

various types of indoor refrigerant systems connected in parallel to an outdoor air heat 

exchanger. When humidity is high in summer, the indoor refrigerant system will perform 

dehumidification and cooling and use absorbed heat to adjust indoor air and indoor water 

systems (e.g., swimming pool or bath water). When indoor humidity, temperature and pool 

water temperature all meet requirements, surplus heat recovered in a dehumidifying process 

will be removed through an outdoor air heat exchanger. In winter, following the decrease of 

demand for dehumidification, recovered latent heat is restricted. A “reverse circulation” system 

runs a refrigerant loop as an air source heat pump, providing enough heat for reheating of air 

and reheating of pool water. Under the reverse circulation system, the outdoor air heat 

exchanger acts as a “heat pump” and absorbs outdoor heat to heat indoor air and water. The 

generated latent heat (from the reverse circulation system) subsequently is transferred to an air 

reheater and used to heat the hall and water of the swimming pool. The use of a reverse 

circulation system saves operating cost in winter by more than 60% than an auxiliary electric 

heating device does. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of the overall structure of a control system for adjusting air 

temperature, humidity and water temperature by an outdoor air heat exchanger according to the 

present invention. 

FIG. 2 ~ FIG. 1 0 show embodiments of the control system for adjusting air temperature, 

humidity and water temperature by an outdoor air heat exchanger according to the present 

invention. 

 

DETAILED DESCRIPTION 

Below the specific embodiments, structure, features and effects of the control system 

for adjusting air temperature, humidity and water temperature by an outdoor air heat exchanger 

according to the present invention will be illustrated by referring to accompanying drawings. 

The present invention provides a control system for adjusting air temperature, humidity 

and water temperature by an outdoor air heat exchanger, comprising an air conditioning 
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apparatus, a heat exchange apparatus and an outdoor air heat exchanger, wherein the air 

conditioning apparatus comprises in turn: a gas recovery apparatus, a gas refrigerating and 

dehumidifying apparatus, a gas supply apparatus and a compressor unit; the gas refrigerating 

and dehumidifying apparatus and the compressor unit are connected in series to a first heat 

exchange apparatus to form a refrigerant system; the outdoor air heat exchanger is connected in 

parallel to the refrigerant system. The control system is enabled when indoor humidity is lower 

than a set value, i.e.: when indoor humidity is lower than a set value and water temperature 

and/or room temperature is lower than a set value, a heat absorption mode of the outdoor air 

heat exchanger will be enabled, refrigerant in the outdoor air heat exchanger will be inputted to 

the compressor unit via the outdoor air heat exchanger, the refrigerant in the compressor unit will 

be converted into a heating medium, and the heating medium will be inputted to the heat 

exchange apparatus and raise water temperature and/or room temperature through the first heat 

exchange apparatus. 

FIG. 1 is a schematic view of the overall structure of a control system for adjusting air 

temperature, humidity and water temperature by an outdoor air heat exchanger according to the 

present invention, which comprises an indoor unit and an outdoor unit. The indoor unit 

comprises an air conditioning apparatus 10, which comprises a gas recovery apparatus 11, a gas 

filter 12, a gas refrigerating and dehumidifying apparatus 13, a gas reheating apparatus 14, a 

gas supply apparatus 15 and a compressor unit. The compressor unit comprises a compressor 

16 and a gas- liquid separator 17 connected to the compressor 16. The indoor unit further 

comprises a water heat exchange apparatus 18 and a liquid storage tank 19. The outdoor unit 

comprises an outdoor air heat exchanger 20. 

The indoor unit further comprises a first three-way valve 31, a second three-way valve 

32 and a four-way valve 33, the compressor 16 is connected to an inlet 31a of the first three-

way valve, and an outlet 31b of the first three-way valve is connected to an inlet of the gas 

reheating apparatus 14; an outlet 2 31c of the first three-way valve is connected to an inlet 33a 

of the four- way valve, and the four-way valve 33 comprises a first outlet 33b, a second outlet 

33c and a third outlet 33d in turn. The first outlet 33b of the four-way valve is connected to a 

first indoor ball valve 36a. The first indoor ball valve 36a is connected to a first outdoor ball 

valve 37a, and the first outdoor ball valve 37a is connected to an outdoor air heat exchanger 20. 

The second outlet 33c of the four-way valve is connected to a gas-liquid separator 17. The gas-

liquid separator 17 is connected to a compressor 16. The compressor 16 is connected to the 

inlet 31a of the first three-way valve. The third outlet 33d of the four-way valve is connected 

to a water heat exchange apparatus 18. 

The other end of the water heat exchange apparatus 18 is connected to a liquid storage 
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tank 19 via a first check valve 34a. The other end of the gas reheating apparatus 14 is connected 

to the liquid storage tank 19 via a second check valve 34b. The other end of the outdoor air heat 

exchanger is connected to a first expansion valve 38 and a fourth check valve 34d, which are 

connected to each other in parallel and then is connected to a second outdoor ball valve 37b. 

The second outdoor ball valve 37b is connected to a second indoor ball valve 36b. The second 

indoor ball valve 36b is connected to a third check valve 34c. The third check valve 34c is 

connected to a liquid storage tank 19. 

The liquid storage tank 19 is connected to an inlet 32a of a second three-way valve 32a. 

An outlet 1 32b of the second three-way valve is connected to a second expansion valve 39. The 

second expansion valve 39 is connected to an inlet of a gas refrigerating and dehumidifying 

apparatus 13. An outlet of the gas refrigerating and dehumidifying apparatus13 is connected to 

a gas-liquid separator 17. The gas-liquid separator 17 is connected to a compressor 16. The gas 

refrigerating and dehumidifying apparatus 13 may further be connected to an inlet of a gas 

reheating apparatus 14 via a valve 35. An outlet 2 32c of the second three-way valve is 

connected to a second indoor ball valve 36b. The second indoor ball valve 36b is connected to 

a second outdoor ball valve 37b. The second outdoor ball valve 37b is connected to a first 

expansion valve 38 and a fourth check valve 34d, which are connected to each other in parallel. 

The first expansion valve 38 and the fourth check valve 34d in parallel are connected to an 

outdoor air heat exchanger 20. A refrigerant filter 21, a sight glass 22 and a third indoor ball 

valve 36c are arranged between the liquid storage tank 19 and the second three-way valve 32. 

The control system is enabled when indoor humidity is lower than a set value, i.e.: when 

indoor humidity is lower than a set value, and air temperature and/or room temperature is lower 

than a set value, a heat absorption mode of the outdoor air heat exchanger will be enabled, 

refrigerant in an outdoor air heat exchanger is inputted to a four-way valve via an outdoor air 

heat exchanger and then to a compressor via the four-way valve, and converted into a heating 

medium inside the compressor. The heating medium is inputted to an inlet of a first three-way 

valve and to a gas reheating apparatus via the first three-way valve and/or to a water heat 

exchange apparatus connected to a four-way valve; after heat exchange the heating medium 

flows back to a liquid storage tank via the gas reheating apparatus and/or the water heat 

exchange apparatus, and then flows to the outdoor air heat exchanger via a second three-way 

valve. 

When indoor humidity is lower than a set value, and water temperature and/or room 

temperature is higher than a set value, a heat dissipation mode of the outdoor air heat exchanger 

20 will be enabled, the refrigerant in the outdoor air heat exchanger will circulate clockwise 

into an air heat exchanger 20, for heat dissipation by outdoor air. The refrigerant liquid after 
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heat dissipation is collected to a liquid storage tank 19, and then reduces room temperature and/or 

water temperature through a gas refrigerating and dehumidifying apparatus 13 and/or a water 

heat exchange apparatus 18. 

The control system is enabled when indoor humidity is higher than a set value, i.e.: when 

indoor humidity is higher than a set value and water temperature and/or room temperature is 

lower than a set value, a mode of dehumidifying heat pump will be enabled, refrigerant liquid 

will be collected to a liquid storage tank 19 and then perform refrigeration and dehumidification 

through an expansion valve 39 and a gas refrigerating and dehumidifying apparatus 13. The 

refrigerant gas after heat absorption is inputted to a compressor unit. After compression, the 

refrigerant gas inside the compressor 16 is converted into a heating medium. The heating 

medium is inputted to a heat exchange apparatus and raises room temperature and/or water 

temperature through a gas reheating apparatus 14 and/or a water heat exchange apparatus 18. 

When indoor humidity is higher than a set value, and water temperature and/or room 

temperature is higher than a set value, a mode of dehumidifying heat pump will be enabled, 

refrigerant liquid will be collected to a liquid storage tank 19 and then perform refrigeration and 

dehumidification through an expansion valve 39 and a gas refrigerating and dehumidifying 

apparatus 13. The refrigerant gas after heat absorption is inputted to a compressor unit. After 

compression, the refrigerant gas inside the compressor 16 is converted into a heating medium. 

A heat dissipation mode of the outdoor air heat exchanger is enabled, and the refrigerant in the 

outdoor air heat exchanger circulates clockwise into an air heat exchanger 20, for heat 

dissipation by outdoor air. 

Without electric heating of air or reheating and without electric heating of boiler pool 

water, heat can be absorbed outdoors in winter. The use of reverse circulation may save energy 

cost by more than 60%. 

The operational logic is to open (open/close) valves for reverse circulation and turn an 

outdoor air heat exchanger into a “heat pump” to absorb outdoor heat to heat indoor air and 

water. The control logic of “heat pump” operation is shown in the table below: 

 

Table 1: Summer mode: 

Summer mode: ↓= lower than a set value ↑= higher than a set value 

Indoor heat pump unit Outdoor air heat 

exchanger 
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↑ ↓ ↑ On On On On Off Off On Off Off NA Off 

↑ ↑ ↓ On On On Off On On Off Off Off NA Off 

↓ ↑ ↑ On On On Off Off Off Off Off On NA On 

↑ ↓ ↓ On On On Off On On Off Off Off NA Off 

↓ ↑ ↓ On On On Off On On Off Off Off NA Off 

↓ ↓ ↑ On Off Off Off Off Off Off Off Off NA Off 

↓ ↓ ↓ On Off Off Off Off Off Off Off Off NA Off 

 

Table 2: Winter mode: 

Winter mode: ↓= lower than a set value ↑= higher than a set value 

Indoor heat pump unit Outdoor air heat 

exchanger 
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↑ ↑ ↑ On On On Off Off Off Off Off On NA On 

↑ ↓ ↑ On On On On Off On On Off Off NA Off 

↑ ↑ ↓ On On On Off On On Off Off Off NA Off 

↓ ↑ ↑ On Off Off Off Off On Off Off Off NA Off 

↑ ↓ ↓ On On On Off On On Off Off Off NA Off 

↓ ↑ ↓ On On Off Off On On Off On NA On On 

↓ ↓ ↑ On On Off On Off On On On NA On On 

↓ ↓ ↓ On On Off On On On On On NA On On 

 

Please refer to FIG. 2, which shows an embodiment of the present invention, comprising 

an air conditioning apparatus 10 and an outdoor air heat exchanger 20. The air conditioning 

apparatus 10 comprises a gas recovery apparatus 11, a gas filter 12, a gas refrigerating and 

dehumidifying apparatus 13, a gas reheating apparatus 14, a gas supply apparatus 15 and an 
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inlet- end outdoor exhaust fan 15-1. The gas refrigerating and dehumidifying apparatus 13 and 

the gas reheating apparatus 14 are connected to a compressor 16 in series to form a refrigerant 

system 100. In this solution, an outdoor air heat exchanger 20 serves as a heat reject and heat 

absorption component. When indoor humidity is lower than a set value, refrigerant in the 

outdoor air heat exchanger will be inputted to a compressor unit via the outdoor air heat 

exchanger, and converted into a heating medium inside the compressor unit, and the heating 

medium will be inputted to a heat exchange apparatus, and adjust temperature through the gas 

reheating apparatus 14. 

Please refer to FIG. 3, which shows another embodiment of the present invention. 

Different from the embodiment disclosed in FIG. 2, in this embodiment a second heat exchanger 

40 is connected to the refrigerant system in parallel, which may be a condenser, and exchanges 

heat with indoor water systems, such as swimming pool water and bath water. 

Please refer to FIG. 4, which shows another embodiment of the present invention. 

Different from the embodiment disclosed in FIG. 3, in this embodiment a second heat exchanger 

40 is connected to the refrigerant system in parallel and connected to a water tower 50, for 

energy storage and heat dissipation. 

Please refer to FIG. 5 and FIG. 6, which show another two embodiments of the present 

invention. Different from the embodiment disclosed in FIG. 3, in this embodiment the air 

conditioning apparatus is provided with a water cooling system 13-1 before air treatment of the 

refrigerant system, as shown in FIG. 5, or a water cooling system 13-1 is added after air 

treatment of the refrigerant system and before air supply, and the water cooling system 13-1 is a 

refrigerating coil, and chilled water is delivered into the refrigerating coil to cool the air. 

Please refer to FIG. 7, which shows another embodiment of the present invention. 

Different from the embodiment disclosed in FIG. 3, in this embodiment the air conditioning 

apparatus is provided with a water cooling system 13-1 before air treatment of the refrigerant 

system, and is provided with a water heating system 14-1 after air treatment of the refrigerant 

system and before air supply. The water heating system 14-1 is a hot water coil and may be 

communicable to hot water for heating to raise temperature of the air. 

Please refer to FIG. 8, which shows another embodiment of the present invention. 

Different from the embodiment disclosed in FIG. 7, in this embodiment the air conditioning 

apparatus is provided with a water heating system 14-1 after air treatment of the refrigerant 

system and before air supply. 

Please refer to FIG. 9, which shows another embodiment of the present invention. The 

second heat exchanger 40 is connected in series to a third heat exchanger 60 and used to heat 

swimming pool water. The third heat exchanger 60 is communicable to chilled water. The air 
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conditioning apparatus is provided with a water cooling system 13-1 before air treatment of the 

refrigerant system. A third three-way valve 23 is arranged at an inlet of the water cooling system 

13-1. An inlet 23a of the third three-way valve 23 is communicable to chilled water. An outlet 

1 23b of the third three-way valve is connected to a refrigerating coil of the water cooling system 

13-1. An outlet 2 23c of the third three-way valve is connected to an inlet of a third heat exchanger 

60. A fourth three-way valve 24 is arranged at the inlet of the third heat exchanger 60, the outlet 

2 23c of the third three-way valve is connected to an inlet 24a of the fourth three-way valve, or 

an outlet of the refrigerating coil of the water cooling system 13-1 is connected to the inlet 24a 

of the fourth three-way valve, an outlet 1 24b of the fourth three-way valve is connected to the 

inlet of the third heat exchanger 60, and an outlet 2 24c of the fourth three-way valve is 

communicable to chilled water. 

Please refer to FIG. 10, which shows another embodiment of the present invention. 

Here, a first heat exchanger in a refrigerant system 100 is not the gas reheating apparatus 14 in 

the air conditioning apparatus in the foregoing embodiments, but a separate condenser. When 

indoor air meets the conditions for dehumidification and cooling, the condenser will reject heat 

to a gas reheating apparatus 14 connected to the condenser. When indoor air does not meet the 

conditions for dehumidification and cooling, for example, the indoor humidity is lower than a 

set value in winter, a heat absorption mode of an outdoor air heat exchanger 20 will be enabled, 

refrigerant in the outdoor air heat exchanger will be inputted to a compressor unit via the 

outdoor air heat exchanger, and converted into a heating medium in the compressor unit, the 

heating medium will be inputted to a first heat exchanger 40, and the first heat exchanger 40 

will exchange heat with a gas reheating apparatus 14 or a water heat exchange apparatus 18 to 

adjust room temperature and water temperature. 

Above a plurality of embodiments and various kinds of indoor refrigerant systems 

connected in parallel to an outdoor air heat exchanger have been disclosed. When humidity is 

high in summer, the indoor refrigerant system will perform dehumidification and cooling and 

use absorbed heat to adjust indoor air and indoor water systems (e.g., swimming pool or bath 

water), and when indoor humidity, temperature and pool water temperature all meet 

requirements, surplus heat recovered in a dehumidifying process will be removed through an 

outdoor air heat exchanger. In winter, following the decrease of demand for dehumidification, 

recovered latent heat is restricted. A “reverse circulation” system runs a refrigerant loop as an 

air source heat pump, providing enough heat for reheating of air and reheating of pool water. 

Under the reverse circulation system, the outdoor air heat exchanger acts as a “heat pump” and 

absorbs outdoor heat to heat indoor air and water. The generated latent heat (from the reverse 

circulation system) subsequently is transferred to an air reheater and used to heat the hall and 
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water of the swimming pool. The use of a reverse circulation system saves operating cost in 

winter by more than 60% in winter than an auxiliary electric heating device does. 
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CLAIMS: 

1. A control system for adjusting air temperature, humidity and water temperature by an 

outdoor air heat exchanger, comprising an air conditioning apparatus, a heat exchange apparatus 

and an outdoor air heat exchanger, wherein 

the air conditioning apparatus comprises in turn: an air recovery apparatus, an air 

refrigerating and dehumidifying apparatus, an air supply apparatus and a compressor unit; 

the air refrigerating and dehumidifying apparatus and the compressor unit are connected 

in series to a first heat exchange apparatus to form a refrigerant system; 

the outdoor air heat exchanger is connected in parallel to the refrigerant system; 

the control system is enabled when indoor humidity is lower than a set value, 

i.e.: 

when indoor humidity is lower than a set value and water temperature and/or room 

temperature is lower than a set value, a heat absorption mode of the outdoor air heat exchanger 

will be enabled, refrigerant in the outdoor air heat exchanger will be inputted to the compressor 

unit via the outdoor air heat exchanger, the refrigerant in the compressor unit will be converted 

into a heating medium, and the heating medium will be inputted to the heat exchange apparatus 

and raise water temperature and/or room temperature through the first heat exchange apparatus; 

and 

when indoor humidity is lower than a set value and water temperature and/or room 

temperature is higher than a set value, a heat dissipation mode of the outdoor air heat exchanger 

will be enabled, refrigerant in the outdoor air heat exchanger will perform heat dissipation by 

outdoor air, and the refrigerant after heat dissipation will be inputted to the heat exchange 

apparatus and reduce water temperature and/or room temperature via the first heat exchange 

apparatus. 

2. The control system for adjusting air temperature, humidity and water temperature by an 

outdoor air heat exchanger as described in claim 1, wherein 

when indoor humidity is higher than a set value and water temperature and/or room 

temperature is lower than a set value, a mode of dehumidifying heat pump will be enabled, the 

refrigerant will absorb heat via the air refrigerating and dehumidifying apparatus and then be 

inputted to the compressor unit and converted into a heating medium in the compressor unit, and 

the heating medium will be inputted to a heat exchange apparatus and raise water temperature 

and/or room temperature via the first heat exchange apparatus; 

When indoor humidity is higher than a set value and water temperature and/or room 
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temperature is higher than a set value, a mode of dehumidifying heat pump will be enabled, the 

refrigerant will reduce water temperature and/or room temperature via the first heat exchange 

apparatus and/or the air refrigerating and dehumidifying apparatus, the refrigerant after heat 

absorption will be inputted to a compressor unit, the refrigerant in the compressor unit will be 

converted into a heating medium, and the heating medium will be inputted to the outdoor air 

heat exchanger for heat dissipation by outdoor air. 

3. The control system for adjusting air temperature, humidity and water temperature by an 

outdoor air heat exchanger as described in claim 1, wherein 

the first heat exchange apparatus is an air reheating apparatus arranged inside an air 

conditioning apparatus; and 

the refrigerant system is connected in parallel to a second heat exchanger, which is 

connected to a water system or a water tower. 

4. The control system for adjusting air temperature, humidity and water temperature by an 

outdoor air heat exchanger as described in claim 3, wherein 

the control system further comprises a first three-way valve, a second three-way valve, 

a four-way valve and a liquid storage tank; 

the compressor unit is connected to an inlet of the first three-way valve, and an outlet 1 

of the first three-way valve is connected to an inlet of the air reheating apparatus; an outlet 2 of 

the first three-way valve is connected to an inlet of the four-way valve, and the four-way valve 

comprises a first outlet, a second outlet and a third outlet in turn; 

the first outlet of the four-way valve is connected to an outdoor air heat exchanger, the 

second outlet of the four-way valve is connected to a compressor, and the third outlet of the 

four- way valve is connected to a water heat exchange apparatus; 

the other ends of the outdoor air heat exchanger, the air reheating apparatus and the 

second heat exchanger are connected to the liquid storage tank respectively; 

the liquid storage tank is connected to an inlet of the second three-way valve, an outlet 

1 of the second three-way valve is connected to a second expansion valve, the second expansion 

valve is connected to an inlet of an air refrigerating and dehumidifying apparatus, an outlet of 

the air refrigerating and dehumidifying apparatus is connected to a compressor unit, or the air 

refrigerating and dehumidifying apparatus is connected to an air reheating apparatus via a valve; 

and an outlet 2 of the second three-way valve is connected to a first expansion valve, and the 

first expansion valve is connected to an outdoor air heat exchanger; 

a heat absorption mode of the outdoor air heat exchanger is enabled, refrigerant in the 

outdoor air heat exchanger is inputted to the four-way valve via the outdoor air heat exchanger, 

then to the compressor unit via the four-way valve, and converted into a heating medium in the 
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compressor unit, and the heating medium is inputted to an inlet of the first three-way valve, and 

to the air reheating apparatus via the first three-way valve and/or to the second heat exchanger 

connected to the four-way valve; the heating medium after heat exchange flows back to the 

liquid storage tank via the air reheating apparatus and/or the second heat exchanger, and then 

flows to the outdoor air heat exchanger via the second three-way valve. 

5. The control system for adjusting air temperature, humidity and water temperature by an 

outdoor air heat exchanger as described in any of claims 1~4, wherein the air conditioning 

apparatus is provided with a water cooling system before or after air treatment of the refrigerant 

system. 

6. The control system for adjusting air temperature, humidity and water temperature by an 

outdoor air heat exchanger as described in any of claims 1~4, wherein the air conditioning 

apparatus is provided with a water heating system before or after air treatment of the refrigerant 

system. 

7. The control system for adjusting air temperature, humidity and water temperature by 

an outdoor air heat exchanger as described in any of claims 1~4, wherein the air conditioning 

apparatus is provided with a water cooling system before air treatment of the refrigerant system, and is 

provided with a water heating system after air treatment of the refrigerant system. 

8. The control system for adjusting air temperature, humidity and water temperature by an 

outdoor air heat exchanger as described in any of claims 3~4, wherein the second heat exchanger 

is connected in series to a third heat exchanger, and the third heat exchanger is connected to 

chilled water. 

9. The control system for adjusting air temperature, humidity and water temperature by an 

outdoor air heat exchanger as described in claim 8, wherein the air conditioning apparatus is 

provided with a water cooling system before air treatment of the refrigerant system, a third 

three- way valve is arranged at an inlet of the water cooling system, and an outlet 2 of the third 

three- way valve is connected to an inlet of the third heat exchanger; a fourth three-way valve 

is arranged at the inlet of the third heat exchanger, the outlet 2 of the third three-way valve is 

connected to an inlet of the fourth three-way valve, and an outlet 2 of the fourth three-way valve 

is connected to chilled water. 


