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WHAT IS CLAIMED IS: 

 

1.  A system for conditioning air, comprising: 

 a dehumidifier into which a first airflow is introduced and contacted with a liquid desiccant 

to transfer water from the first airflow to the liquid desiccant; 

 a regenerator into which a second airflow is introduced and contacted with the liquid 

desiccant to transfer water from the liquid desiccant to the second airflow; 

 a refrigeration system that includes a plurality of heat exchangers, a refrigerant, and a 

compressor; 

 a regeneration desiccant heat exchanger configured to: 

  selectively receive heat from the refrigeration system, 

  selectively receive heat from an external heat source, and 

  receive the liquid desiccant from the regenerator to transfer heat from at least one 

of the refrigeration system or the external heat source to the liquid desiccant prior to the second 

airflow contacting the liquid desiccant;  

 a dehumidifier desiccant heat exchanger configured to: 

  receive the liquid desiccant from the dehumidifier to selectively transfer heat to at 

least one of the refrigeration system or an external cooling source prior to the first airflow 

contacting the liquid desiccant; 

 a first coolant cooled by the external cooling source; 

 a second coolant in contact with the dehumidifier desiccant heat exchanger; and 

 a first heat exchanger configured to selectively receive the first and second coolants such 

that heat is transferred from the second coolant to the first coolant. 

 

2.  The system of claim 1, further comprising a first heat transfer fluid selectively in contact 

with a first of the refrigeration system heat exchangers for receiving heat from the refrigerant, and 

selectively in contact with the regeneration desiccant heat exchanger for transferring heat to the 

liquid desiccant; and a second heat transfer fluid configured to receive heat from the external heat 

source, and selectively in contact with the regeneration desiccant heat exchanger to transfer heat 

to the liquid desiccant.  
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3.  The system of claim 2, further comprising a control system configured to control the second 

heat transfer fluid to provide a maximum amount of heat to the liquid desiccant from the external 

heat source, and to control the first heat transfer fluid to provide a minimum amount of heat to the 

liquid desiccant from the refrigerant.  

 

4.  The system of claim 2, wherein the regeneration desiccant heat exchanger includes an inlet 

and an outlet, the first and second heat transfer fluids entering the regeneration desiccant heat 

exchanger through the inlet to combine with each other when the regeneration desiccant heat 

exchanger receives heat from both heat transfer fluids.  

 

5.  The system of claim 4, wherein the flow of the combined heat transfer fluid is split after it 

exits the regeneration desiccant heat exchanger such that a portion of the combined heat transfer 

fluid returns to the first refrigeration system heat exchanger and a portion returns to the external 

heat source.  

 

6.  The system of claim 2, wherein a second of the refrigeration system heat exchangers is 

configured to receive the first coolant from the external cooling source and to transfer heat from 

the refrigerant to the first coolant. 

 

7.  The system of claim 6, wherein the first refrigeration system heat exchanger is disposed 

relative to the refrigerant downstream of the compressor and upstream of the second refrigeration 

system heat exchanger such the temperature of the refrigerant entering the first refrigeration system 

heat exchanger is higher than the temperature of the refrigerant entering the second refrigeration 

system heat exchanger.  

 

8.  The system of claim 6, wherein the refrigeration system further includes a third heat 

exchanger configured to receive the refrigerant downstream from the first refrigeration system heat 

exchanger and upstream from the second refrigeration system heat exchanger, the third 

refrigeration system heat exchanger being configured to contact and transfer heat to the second 

airflow prior to the second airflow contacting the liquid desiccant. 
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9.  The system of claim 1, wherein one of the refrigeration system heat exchangers is 

configured to receive the refrigerant and the second coolant for transferring heat from the second 

coolant to the refrigerant.  

 

10.  The system of claim 9, wherein the one refrigeration system heat exchanger is downstream 

from the first heat exchanger and upstream from the dehumidifier desiccant heat exchanger relative 

to the second coolant. 

 

11.  The system of claim 10, wherein a second of the refrigeration system heat exchangers is 

configured to receive the first coolant and to transfer heat from the refrigerant to the first coolant. 

 

12.  The system of claim 11, wherein the flow of the first coolant can be selectively split 

between one or both of the first heat exchanger and the second refrigeration system heat exchanger. 

 

13.  The system of claim 12, wherein the refrigeration system further includes a third heat 

exchanger configured to receive the refrigerant downstream from the second refrigeration system 

heat exchanger and upstream from the compressor, the third refrigeration system heat exchanger 

being configured to contact and remove heat from the first airflow after the first airflow contacts 

the liquid desiccant.  

 

14.  A system for conditioning air, comprising: 

 a dehumidifier into which a first airflow is introduced and contacted with a liquid desiccant 

to transfer water from the first airflow to the liquid desiccant; 

 a regenerator into which a second airflow is introduced and contacted with the liquid 

desiccant to transfer water from the liquid desiccant to the second airflow; 

 a refrigeration system that includes a plurality of heat exchangers, a refrigerant, and a 

compressor; and 

 a dehumidifier desiccant heat exchanger configured to: 

  selectively transfer heat from the desiccant in the dehumidifier to the refrigeration 

system prior to the first airflow contacting the liquid desiccant, and 
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  selectively transfer heat from the desiccant in the dehumidifier to an external 

cooling source prior to the first airflow contacting the liquid desiccant. 

 

15. The system of claim 14, further comprising: 

 a first coolant cooled by the external cooling source; 

 a second coolant in contact with the dehumidifier desiccant heat exchanger; and 

 a first heat exchanger configured to selectively receive the first and second coolants such 

that the heat is transferred from the second coolant to the first coolant. 

 

16.    The system of claim 15, wherein one of the refrigeration system heat exchangers is 

configured to receive the refrigerant and the second coolant for transferring heat from the second 

coolant to the refrigerant. 

 

17.  The system of claim 16, further comprising a control system configured to control the first 

coolant and the refrigerant to provide a maximum amount of heat transfer from the second coolant 

to the first coolant, and a minimum amount of heat transfer from the second coolant to the 

refrigerant.  

 

18.  The system of claim 17, wherein the one refrigeration system heat exchanger is 

downstream from the first heat exchanger and upstream from the dehumidifier desiccant heat 

exchanger relative to the second coolant.  

 

19.  The system of claim 17, wherein a second of the refrigeration system heat exchangers is 

configured to receive the first coolant and to transfer heat from the refrigerant to the first coolant.  

 

20.  The system of claim 19, wherein the flow of the first coolant can be selectively split 

between one or both of the first heat exchanger and the second refrigeration system heat exchanger. 

 

21.  The system of claim 20, wherein the refrigeration system further includes a third heat 

exchanger configured to receive the refrigerant downstream from the second refrigeration system 

heat exchanger and upstream from the compressor, the third refrigeration system heat exchanger 



20 
 

being configured to contact and remove heat from the first airflow after the first airflow contacts 

the liquid desiccant. 

  

 


