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WHAT IS CLAIMED IS: 

 

1. A vacuum source, comprising: 

a. a first chamber and a second chamber, both the first chamber and the 

second chamber enclosed by sidewalls and a top of the vacuum source, the first 

chamber and the second chamber being separated by a flexible diaphragm; 

b. a check valve permitting gas transport into and out of the first chamber;  

c. a heating element in the second chamber; and 

d. refrigerant in the second chamber. 

 

2.  A desalination system, comprising: 

a. a heat source, the heat source comprising an ice maker and an ice bath, 

b.  the vacuum source of claim 1 at least partially immersed in the ice bath, 

and 

c.  a desalination chamber, the desalination chamber comprising water to be 

desalinated and a head space above the water, the desalination chamber being 

operably connected to the heat source by a vacuum tube from the head space to the 

vacuum source and by a condensation tube connected on a first end to the ice maker 

and at a second end to a condensation coil immersed in the water. 

 

3.  A distillation and desalination system, comprising: 

a.  a refrigeration unit; 

b.  a vacuum source positioned in the refrigeration unit, the vacuum source 

comprising; 

i.  a first chamber defining a first chamber volume; 

ii.  a second chamber defining a second chamber volume;  

iii.  a flexible diaphragm dividing the first chamber and the second 

chamber; and 

iv.  a check valve permitting gas transport into and out of the first 

chamber, the check valve comprising an inlet and an outlet; and 

c.  a distillation unit comprising; 
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v.  a distillation chamber; 

vi.  a saline liquid in the distillation chamber; and 

vii.  a headspace above the saline liquid, the headspace comprising a 

gas, 

wherein the inlet of the check valve is fluidically coupled to the headspace of the 

distillation unit. 

 

4.  The system of claim 3, wherein the distillation unit further comprises a heat 

source. 

 

5.  The system of claim 4, wherein the heat source is coupled to heat exhaust from 

the refrigeration unit. 

 

6.  The system of claim 4, wherein the heat source comprises a condensation coil in 

contact with the saline liquid. 

 

7.  The system of claim 3, further comprising a vacuum tube that fluidically couples 

the inlet of the check valve and the headspace of the distillation unit. 

 

8.  The system of claim 7, further comprising a gas/liquid separator coupled to the 

vacuum tube between the distillation unit and the vacuum source, the gas/liquid 

separator configured to separate a desalinated liquid from the gas. 

 

9.  The system of claim 3, wherein the distillation unit further comprises a heat 

exchanger and a compressor. 

 

10.  The system of claim 9, further comprising a vacuum tube that fluidically couples 

the inlet of the check valve and the heat exchanger, and a vapor inlet tube that 

fluidically couples the heat exchanger to the headspace. 
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11.  The system of claim 3, wherein the vacuum source further comprises a heating 

element for heating contents of the second chamber. 

 

12.  The system of claim 11, wherein the second chamber comprises a refrigerant. 

 

13.  The system of claim 12, wherein the heating element is activated to heat the 

refrigerant to form a refrigerant vapor in the second chamber. 

 

14.  The system of claim 13, wherein condensation of the refrigerant vapor in the 

second chamber causes a decrease in the second chamber volume. 

 

15.  The system of claim 13, wherein the decrease in the second chamber volume 

causes a first vacuum in the first chamber and a corresponding vacuum in the 

headspace that forces a portion of the gas to flow from the headspace through the inlet 

of the check valve and into the first chamber of the vacuum source. 

 

16.  A method of desalinating the saline liquid using the distillation and desalination 

system of claim 3, the method comprising: 

heating the saline liquid to form the gas in the headspace; 

heating a refrigerant in the second chamber to form a refrigerant vapor causing 

an increase in the second chamber volume; 

condensing the refrigerant vapor causing a decrease in the second chamber 

volume, wherein the decrease in the second chamber volume causes a first vacuum in 

the first chamber and a corresponding vacuum in the headspace that forces a portion of 

the gas to flow from the headspace through the inlet of the check valve and into the first 

chamber of the vacuum source; and 

separating a desalinated liquid from the portion of the gas. 

 

17.  The method of claim 16, further comprising repeatedly heating the refrigerant and 

condensing the refrigerant vapor. 
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18.  The method of claim 16, wherein separating the desalinated liquid from the gas 

occurs between the portion of the gas flowing from the headspace and through the inlet 

of the check valve. 

 

19.  The method of claim 16, wherein heating the saline liquid to form the gas in the 

headspace comprises using heat exhaust from the refrigeration unit. 

 

20.  The method of claim 16, further comprising cooling or freezing the desalinated 

liquid using the refrigeration unit. 

 


