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WHAT IS CLAIMED IS: 

 

  1. Apparatus for conditioning air comprising: 

a quantity of liquid desiccant; 

a first contact volume in which a first portion of a first airflow is received such 

that it contacts a first portion of the liquid desiccant; 

a second contact volume in parallel with the first contact volume in which a 

second portion of the first airflow is received; 

a third contact volume in which at least a portion of a second airflow is received 

such that it contacts a second portion of the liquid desiccant; 

a first heat exchanger associated with the first portion of the liquid desiccant and 

configured to transfer heat between the first portion of the liquid desiccant and a first medium; 

and 

a second heat exchanger associated with the second contact volume and 

configured to transfer heat between the second portion of the first airflow and the first medium, 

the second heat exchanger and the first heat exchanger being arranged in a cooling loop 

containing the first medium. 

 

2. The apparatus of claim 1 further comprising a fourth contact volume in 

parallel with the third contact volume in which a second portion of the second airflow is 

received. 

3. The apparatus of claim 1 further comprising at least one damper to control 

relative amounts of the first and second portions of the first airflow flowing to the first and 

second contact volumes, respectively. 

 

4. The apparatus of claim 1 further comprising a third heat exchanger 

associated with the second portion of the liquid desiccant and configured to transfer heat between 

the second portion of the liquid desiccant and a second medium. 

 

5. The apparatus of claim 4 further comprising a vapor compression system 

including the third heat exchanger, a fourth heat exchanger, and a compressor, wherein the fourth 

heat exchanger is configured to transfer heat between the first medium and the second medium. 
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6. The apparatus of claim 5 wherein the cooling loop includes the first heat 

exchanger, the second heat exchanger, and the fourth heat exchanger. 

 

7. The apparatus of claim 1 further comprising a mixing chamber 

downstream of the first and second contact volumes for combining the first and second portions 

of the first airflow. 

 

8. The apparatus of claim 1 further comprising a third heat exchanger in 

communication with the at least a portion of the second airflow before it flows into the third 

contact volume, the third heat exchanger configured to transfer heat between the at least a portion 

of the second airflow and a second medium. 

 

9. Apparatus for conditioning air comprising: 

a first chamber having an inlet and an outlet for a first flow of a first fluid, the first 

chamber containing a first portion of a liquid desiccant for removing water from the first flow 

moving through the chamber; 

a second chamber having an inlet and an outlet for a first flow of a second fluid, 

the second chamber containing a second portion of the liquid desiccant for evaporating water 

from the desiccant to the second fluid, the second chamber in fluid communication with the first 

chamber such that the desiccant is capable of flowing between the first and second chambers; 

a third chamber having an inlet and an outlet for a second flow of the second fluid, 

the third chamber in parallel with the second chamber; 

a first heat exchanger associated with the first portion of the liquid desiccant  and 

configured to transfer heat between the first portion of the liquid desiccant and a first medium; 

and 

a second heat exchanger associated with the second portion of the liquid desiccant 

and configured to transfer heat between the second portion of the liquid desiccant and the first 

medium, the second heat exchanger being arranged with the first heat exchanger in a fluid loop, 

the first medium flowing through both the first and second heat exchangers. 
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10. The apparatus of claim 9 further comprising a common inlet for the second 

fluid; and 

a flow divider positioned within the common inlet for the second fluid, and being 

adapted to partition the second fluid between the first flow of the second fluid through the inlet to 

the second chamber and the second flow of the second fluid through the inlet to the third 

chamber. 

 

11. The apparatus of claim 9 further comprising a fourth chamber having an 

inlet and an outlet for a second flow of the first fluid, the fourth chamber in parallel with the first 

chamber. 

 

12. The apparatus of claim 11 further comprising a common inlet for the first 

fluid; and 

a flow divider positioned within the common inlet for the first fluid, and being 

adapted to partition the first fluid between the first flow of the first fluid through the inlet to the 

first chamber and the second flow of the first fluid through the inlet to the fourth chamber. 

 

13. The apparatus of claim 11 further comprising a mixing chamber in 

communication with the outlet of the first chamber and the outlet of the fourth chamber for 

combining the first flow and the second flow of the first fluid. 

 

14. The apparatus of claim 9 further comprising a cooling loop containing a 

second medium circulating therethrough, the cooling loop being associated with the first heat 

exchanger, the cooling loop having: 

a third heat exchanger in contact with the first portion of the liquid desiccant and 

configured to transfer heat between the first portion of the liquid desiccant and the second 

medium; and 

a fourth heat exchanger in contact with the second flow of the first fluid and 

configured to transfer heat between the second flow of the first fluid and the second medium. 

 

15. The apparatus of claim 14 wherein the fourth heat exchanger is in parallel 

with the third heat exchanger in the cooling loop. 
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16. The apparatus of claim 14 wherein the cooling loop has a valve configured 

to vary the amount of cooling fluid flowing to the third and fourth heat exchangers. 

 

17. The apparatus of claim 14 wherein the first heat exchanger is configured to 

transfer heat between the first medium and the second medium. 

 

18. A method of conditioning a fluid using a system having a first chamber, a 

second chamber, and a third chamber, the method comprising: 

flowing a first portion of a first fluid through the first chamber, the first portion of 

the first fluid interacting with a first portion of a desiccant and transferring water between the 

first portion of the first fluid and the portion of the desiccant; 

flowing a second portion of a first fluid through the second chamber, the second 

portion of the first fluid bypassing the first chamber; 

flowing a second fluid through the third chamber, the second fluid interacting with 

a second portion of the desiccant and transferring water between the second fluid and the second 

portion of the desiccant; 

combining the first and second portions of the first fluid after the first portion of 

the first fluid exits the first chamber and the second portion of the first fluid exits the second 

chamber; 

exchanging heat between a medium and the first portion of the desiccant using a 

first heat exchanger; and 

exchanging heat between the medium and the second portion of the first fluid 

using a second heat exchanger, the second heat exchanger and the first heat exchanger being 

arranged in a cooling loop containing the medium, the medium flowing through both heat 

exchangers. 

 

19. Apparatus for conditioning air comprising: 

a quantity of liquid desiccant; 

a first contact volume in which a first portion of a first airflow is received such 

that it contacts a first portion of the liquid desiccant; 

a second contact volume in parallel with the first contact volume in which a 

second portion of the first airflow is received; 

a third contact volume in which at least a portion of a second airflow is brought 

into contact with a second portion of the liquid desiccant; 
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a first heat exchanger in contact with the first portion of the liquid desiccant and 

configured to transfer heat between the first portion of the liquid desiccant and a first medium; 

a second heat exchanger in contact with the second portion of the first airflow and 

configured to transfer heat between the second portion of the first airflow and the first medium; 

a third heat exchanger in contact with the second portion of the liquid desiccant 

and configured to transfer heat between the second portion of the liquid desiccant and a second 

medium; and 

a vapor compression system including a compressor, the third heat exchanger, and 

the second medium. 

 

20. The apparatus of claim 19 further comprising a fourth heat exchanger 

configured to transfer heat between the first medium and the second medium. 

 

21. The apparatus of claim 19 further comprising a cooling loop including the 

first heat exchanger and the second heat exchanger, the cooling loop containing the first medium, 

wherein the first medium flows in parallel to the first heat exchanger and the second heat 

exchanger. 

 

22. The apparatus of claim 21 wherein the cooling loop includes a valve 

configured to control a portion of the first medium flowing to the first heat exchanger and 

another portion of the first medium flowing to the second heat exchanger. 


