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CLAIMS 

1. A liquid temperature control apparatus, comprising:

a circulating refrigeration unit, configured to provide heat and cold to an

object to be cooled; 

a circulating cold consuming unit coupled to the circulating refrigeration unit, 

configured to cool the object; 

a heat exchange unit, configured for heat exchange between the circulating 

refrigeration unit and the circulating cold consuming unit; and 

a temperature detection and control unit, configured to monitor temperatures 

of the circulating refrigeration unit and the circulating cold consuming unit, 

wherein a heat output port of the circulating refrigeration unit is coupled to a 

three-way valve, and the temperature detection and control unit is configured to 

regulate a heat supply of the circulating refrigeration unit by the circulating cold 

consuming unit through control of the three-way valve.  

2. The liquid temperature control apparatus of claim 1, wherein a heat output

port of the circulating refrigeration unit is configured to provide the circulating

cold consuming unit with heat.

3. The liquid temperature control apparatus of claim 1, wherein the heat

exchange unit comprises a second heat exchange module, the circulating refriger-

ation unit and the second heat exchange module being configured to provide heat

to the circulating cold consuming unit.

4. The liquid temperature control apparatus of claim 3, wherein the three-way

valve having a water outlet coupled to the second heat exchanger module and an-

other water outlet serving as a bypass outlet.

5. The liquid temperature control apparatus of claim 1, wherein the temperature

detection and control unit is arranged at the heat output port and/or a cold output
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port of the circulating refrigeration unit. 

6. The liquid temperature control apparatus of claim 1, wherein the temperature

detection and control unit is arranged in the circulating cold consuming unit in

order to detect and regulate a refrigeration of the object to be cooled.

7. The liquid temperature control apparatus of claim 1, wherein the circulating

refrigeration unit comprises a condenser, an expansion valve, a first heat

exchanger module and a compressor, which are sequentially connected in series,

wherein a second heat exchange module is disposed at an outlet of the condenser,

the expansion valve being coupled to the temperature detecting and controlling

unit, the first heat exchanger module being connected to the circulating cold con-

suming unit and wherein the circulating refrigeration unit and the first heat ex-

change module are configured to provide cold to the circulating cold consuming

unit.

8. The liquid temperature control apparatus of claim 7, wherein either or each

of the outlet and an inlet of the condenser is implemented as a bypass port.

9. The liquid temperature control apparatus of claim 7, wherein the temperature

detection and control unit is configured to regulate a cold supply of the

circulating refrigeration unit through control of the expansion valve.

10. The liquid temperature control apparatus of claim 1, wherein the circulating

cold consuming unit comprises a water tank and a pump that is disposed between

the water tank and the object to be cooled, the pump driving a coolant to circulate

within the circulating cold consuming unit.

11. A liquid temperature control method, comprising:

providing a circulating refrigeration unit, a circulating cold consuming unit,

a heat exchange unit and a temperature detection and control unit; 

providing heat and cold to the circulating cold consuming unit through the 

heat exchange unit, by the circulating refrigeration unit; and 
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detecting temperature data and controlling a ratio of heat to cold supplied to 

the circulating cold consuming unit, by the temperature detecting and controlling 

unit, 

wherein a heat output port of the circulating refrigeration unit is coupled to a 

three-way valve, and wherein the temperature detection and control unit is con-

figured to adjust the heat supply of the circulating refrigeration unit by the circu-

lating cold consuming unit through control of the three-way valve. 

12. The liquid temperature control method of claim 11, wherein the heat

exchange unit comprises a second heat     exchange module, the circulating re-

frigeration unit and the second heat exchange module are configured to provide

heat to the circulating cold consuming unit.

13. The liquid temperature control method of claim 11, wherein the temperature

detection and control unit comprises a second temperature detection and control

module for detecting and controlling a temperature of a coolant flowing into an

object to be cooled.

14. The liquid temperature control method of claim 13, wherein the temperature

detection and control unit further comprises a first temperature detection and con-

trol module for detecting and controlling a temperature of the coolant in the cir-

culating cold consuming unit that has been cooled.

15. The liquid temperature control method of claim 14, wherein the temperature

detection and control unit is configured to perform a control process comprising

detecting, by the second temperature detection and control module, a temperature

at an inlet of the object to be cooled, and adjusting a ratio of heat to cold supplied

to the circulating cold consuming unit by the circulating refrigeration unit until a

required temperature at the inlet of the object to be cooled is reached.

16. The liquid temperature control method of claim 14 or 15, wherein the tem-

perature detection and control unit is configured to perform a control process
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comprising detecting, by the second temperature detection and control module, a 

temperature at an inlet of the object to be cooled, and adjusting the heat supplied 

to the circulating cold consuming unit by the circulating refrigeration unit; and 

detecting, by the first temperature detection and control module, a temperature of 

a coolant after the circulating cold consuming unit has been cooled, and adjusting 

the cold supplied to the circulating cold consuming unit by the circulating refrig-

eration unit until a required temperature at the inlet of the object to be cooled is 

reached.  
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