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Capillary-driven seawater desalination

ZHANG XianTao', JIANG HaoQing’, KAN WeiMin?, ZHENG LiKun?, CHENG Ting',
CHEN YanMing' & HU XueJiao'*

! School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China;
% Electric Power Research Institute of Guangdong, Guangzhou 510080, China;

* College of Chemistry and Molecular Science, Wuhan University, Wuhan 430072, China;
* Moe Key Laboratory of Hydrodynamic Transients, Wuhan 430072, China

We demonstrate a novel capillary-driven seawater desalination system. The essence of the system is an open loop heat pipe. Seawater
is evaporated at the outer surface of the wick structure of the “heat pipe”, where a capillary pressure is developed as the driving force
to ensure the continuous operation of the system. The produced vapor is then condensed into fresh water in a condenser. The
difference from a regular heat pipe is that the evaporator is not fed back with the condensed water, but with seawater instead. With a
heat source at 40°C, the fresh water production rate is achieved up to 91.8 g/h for an effective evaporation area of 50.24 cm®. The
TDS (total dissolvable solids) of the produced water is less than 30 mg/L, far beyond the standard for drinking water. For wide
operation temperature adaptability, particularly, at low temperatures, the presented desalination technique may have big potentials for
the use of low-cost and low-grade heat energy to produce fresh water.

capillary force, heat pipe, desalination, waste heat harvesting

doi: 10.1360/N092014-00053
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