POWERING

the BLUE ECONOMY

7 Y e X BETEE R
: - ' ' s
f‘; F28 - . ] Sl B Bl
A N ] ' ] A - g e’ { v v 4
i 4 |

U.S. DEPARTMENT OF ENERGY

Visit our
website! -

[=]

» o - -
S - 3 -
. .

—

Using Ocean Thermal Gradients
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Remote islands need freshwater and have
access to large ocean thermal gradients
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We used poverty rates to identify remote
Islands that could benefit most from lower
energy and water costs and increased
specialized job opportunities.

A larger change in temperature between
surface water and deep ocean water increases
the efficiency and cost effectiveness of our
technology.

Weekly Average SST

201 1/01 /30 201 1/02/05

Potential Temperature 6 [°C]

Ca>
=
=
=

Depth [m]

905 T T L T L e R e 5000
0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W 30W 0

N B EEEEE = |
NOANESRUPSD 0 2 4 6 81012141618 20222426282930 °C 20°8 20°N 40°N 60°N

Average temperature difference between Location near Amerlcan Samoa with large
surface and deep ocean waters can reach up temperature difference between surface
to 30 °C in some locations. and deep water

MD is a thermal desalination process where water

membrane. Heating to one side of the membrane )
creates a vapor pressure difference, facilitating the g d
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Membrane distillation (MD) can use ocean
thermal gradients to produce clean water

Feed out

Distillate in

Ocean Surface

with Solar Collector

Water Flux (I'm2/hr)

|

{.: | 1 | 1 1
o 10 20 30 40 30 60

Feed Temperature (°C)

Rate of desalination depends on the
temperature difference across the
membrane. Additional solar energy

Increases the temperature difference.
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vapor passes through a porous hydrophobic
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Proposed DCMD system for fresh
water production

depths for cooler water but require larger
pumping and piping costs.

We successfully demonstrated seawater
desallnatlon usmg low temperature MD
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The system includes pressure, flow and temperature
and sensors/controllers. In addition to a custom PID s
temperature controller. 5 10 15 20 25 30 35
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Ocean thermal driven MD can provide water at
competitive prices and aligns with the goals of
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We estimate the cost of water produced
from our system would be between 1.30
and 25.00 $/m3, which compares
favorably with the current cost of water in
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