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REVERSE OSMOSIS SYSTEM

The desalination system consists of a containerized water treatment unit manufactured

by AMI Applied Membranes Inc. This is a Reverse Osmosis (R.O) system housed in a

40 by 20-foot-high cube container that allows the system to be mobile and protected

from the environment.

Desalination within the Blue Economy represents a unique commercial opportunity for

rural coastal and island stakeholders where clean water is scarce. The idea of

providing a continuous supply of water at little-to-no electric consumption is promising

solution for these coastal communities. The goal is to find a feasible way for this

technology to operate as a commercially viable option. The proposed design is inspired

by Resolute Marine’s Wave2OTM system due to their team’s potential in disaster relief

scenarios. The current prototype named after the team’s name the JETBuoy, is one of

the many first steps in making desalination treatment cost effective by transitioning to

energy efficient methods of mass production.

JETBUOY PRELIMINARY PERFORMANCE STUDIES

JETBUOY SYSTEM

Figure 4:  JETBuoy System Assembly.

Performance studies for the JETBuoy were conducted for common ocean conditions. These

conditions can be seen below.

For these given conditions, the system was found yield a flowrate of 136 gallons of water per

minute and a pressure of 54 psi, both under minimum conditions. The complete flowrate profile

follows the wave profile, where it rises and falls. Below is presented the flowrate analysis

obtained.

The financial analysis consists of the achievable savings from replacing the transfer pump in a

120,000 daily gallons of water R.O. system. Below is a break down structure of achievable

annual savings for different cost rates and operational periods.

Note: For a 16 daily operational hours and a rate of 21 cents/kWh system yield and Return of

Investment (ROI) of 46.24% after six years.

Figure 9: Energy Saving Based on Load and Energy Cost Rate. 

Figure 10: Payback Rate Based on Load and Energy Cost Rate.

• Brackish water with a TDS count of up 
to 25,000 PPM
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• Salt water with a TDS count of up to 
45,000 PPM.
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• Up to 120,000 gallons of water per 
day.System Production 

• At less than 400 PPM of TDS. 
System Water 
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• System counts with a chemical 
injection system.Water Treatment

• Integrated energy recovery system.System Energy

TDS - Total Dissolved Solids
PPM - Parts Per Million

Figure 1:  R.O. System Capabilities. Figure 2:  R.O. System Overview.

The JETBuoy, was designed to be used in coastal regions. The system is composed of

a piston attached to an upper Floating Buoy which is inserted into a Pressure Chamber

both made of polyethylene. As waves come, the buoyancy force imparted on the upper

buoy causes it to rise which in turn moves the piston upwards displacing the water

inside the chamber and forcing it through the outlet port, once the wave passes the

force of gravity causes the buoy to return to its original position which moves the piston

downwards generating a vacuum that fills the chamber with sea water through an inlet

port. This process is then repeated each time waves pass by the buoy.

Figure 3:  JETBuoy General Dimensions.

Figure 6: Wave height contour plot.

Table 1: Worldwide Average Wave  Conditions

Figure 7: MATLAB JETBuoy Motion 

Simulation.
Figure 8: JETBuoy Output Flowrate Behavior.

Figure 5:  JETBuoy and R.O. System Overview.


