
















9 
 

CLAIMS 

What is claimed is: 

 

 1. An osmotic power generation system comprising: 

a membrane chamber (12) having a semi-permeable membrane (14) 

therein defining a first portion and a second portion therein; 

a first pump (32, 310) communicating a first fluid to the first portion (16); 

a second pump (42, 320) communicating a second fluid to the second 

portion (18), said second fluid having a higher total dissolved solids than the first 

fluid; 

a first portion energy recovery device (50, 312) in fluid communication 

with the first portion and rotates with the first pump; 

a second portion energy recovery device (70, 350) in fluid communication 

with the second portion (18); and 

a power generator (72, 354) in communication with the second portion 

energy recovery device generating electrical power in response to the second 

portion energy recovery device and the pressure in the second portion. 

 

2. A system as recited in claim 1 wherein the second portion energy 

recovery device comprises a turbine and the first portion energy recovery device 

comprises a turbine. 

 

3. A system as recited in claim 1 wherein the power generator is 

coupled to the first portion energy recovery device and generates electrical power 

in response the first portion energy recovery device and the second portion energy 

recovery device. 

 

4. A system as recited in claim 3 wherein the power generator 

comprises a shaft coupled to the first portion energy recovery device and the 

second portion energy recovery device. 

 

5. A system as recited in claim 3 wherein the power generator 

comprises a shaft coupled to the first portion energy recovery device, the second 

portion energy recovery device and one of the first pump, the second pump or 

both. 
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6. A system as recited in claim 1 further comprising a recirculation 

pump recirculating the first fluid from a first portion output to a first portion input, 

and wherein the power generator comprises a shaft coupled to a first portion 

energy recovery device, the second portion energy recovery device, the first 

pump, the second pump and the recirculation pump. 

 

7. A system as recited in claim 1 wherein the power generator is 

coupled to a regenerative variable frequency drive. 

 

8. A system as recited in claim 1 further comprising a batch tank and 

a circulation pump circulating the second fluid from the batch tank to the second 

portion, and wherein the second pump fills the batch tank through a batch valve 

having an open position during filling and a closed position during batch 

processing. 

 

9. A system as recited in claim 8 further comprising a flow meter in 

fluid communication with the second portion generating a flow signal 

corresponding to a flow rate from the second portion, said flow meter 

communicating the flow signal to a variable frequency drive associated with the 

power generator so that when the flow rate is below a threshold discontinuing 

batch operation. 

 

10. A system as recited in claim 8 further comprising wherein the first 

pump and the first portion energy recovery device comprises a common shaft with 

a second motor. 

 

11. A method of generating osmotic power in a membrane chamber 

having a chamber with a semi-permeable membrane therein defining a first 

portion and a second portion therein, said method comprising: 

communicating a first fluid to the first portion with a first pump; 

communicating first fluid from the first portion to a first portion energy 

recovery device that rotates with the first pump; 

communicating a second fluid to the second portion, said second fluid 

having a higher total dissolved solids than the first fluid; 

generating osmotic pressure in the second portion; 
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communicating the second fluid from the second portion to a second 

portion energy recovery device in response to the osmotic pressure; and 

generating power at a power generator in response to communicating fluid 

from the second portion to a second portion energy recovery device. 

 

12. A method as recited in claim 11 wherein communicating fluid from 

the second portion to a second portion energy recovery device comprises 

communicating second fluid from the second portion to a turbine, and wherein 

communicating first fluid from the first portion to a first portion energy recovery 

device comprises communicating first fluid from the first portion to a turbine. 

 

13. A method as recited in claim 11 wherein generating power 

comprises generating power in response to rotating the first portion energy 

recovery device and the second portion energy recovery device with or without a 

common shaft. 

 

14. A method as recited in claim 11 further comprising simultaneously 

rotating the first portion energy recovery device, the second energy recovery 

device and at least one of a second pump for communicating the second fluid to 

the second portion, the first pump for communicating the first fluid to the first 

portion, with or without a common shaft. 

 

15. A method as recited in claim 11 further comprising batch 

processing by circulating the second fluid from a batch tank to the second portion 

during power generating and filling the batch tank with second fluid through a 

batch valve having an open position during filling and a closed position during 

batch processing. 

 

16. A method as recited in claim 15 further comprising generating a 

flow signal corresponding to a flow rate from the second portion and 

communicating the flow signal to a variable frequency drive associated with the 

power generator so that when a flow rate is below a threshold discontinuing batch 

operation. 
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17. A method as recited in claim 15 further comprising rotating the 

first pump for communicating the first fluid to the first portion and the first 

portion energy recovery device on a common shaft. 

 

18. A method as recited in claim 11 further comprising recirculating 

fluid from an output of the first portion to an input of the first portion using a 

recirculation pump. 


