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Fig.2 Condensing crop transpiration for subsurface irrigation in
greenhouse
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Fig.3 Underground condensation of humid air and subsurface
irrigation for low quality water treatment
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Condensing evapotranspiration for irrigation based on heat exchange and
bionicsfor collecting liquid water

Gong Daozhi*?, Hao Weiping®, Mei Xurong™*
(1. Ingtitute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences,
Key Laboratory of Dryland Agriculture, Ministry of Agriculture, Beijing 100081, China;
2. Department of Hydraulic Engineering, Tsinghua University, Sate Key Laboratory of Hydro-Science and Engineering,
Beijing 10084, China)

Abstract: Based on the principles of crop evapotranspiration, heat exchange, vapor condensation, bionics for collecting
liquid water, and water-saving irrigation, an innovative solution to improving crop water use efficiency: condensing
evapotranspiration for irrigation (CElI) was summed up systematically. Low-temperature condition is created to
aggregate, condense and harvest evapotranspiration vapor, and then irrigates the soil for root absorption, thus a totally
closed water micro-circulation of soil-plant-atmosphere-continuum forms. Condensation and collection efficiency of
evapotranspiration vapor, and energy use efficiency are key parameters of the technology. The technology is suitable for
a serious water shortage, but energy-rich arid and semi-arid areas. The implementing patterns of this technology are
divided into three types, such as condensing vapor by heat exchange between shallow soil and air, conditioner-based
dehumidifier in greenhouses and collecting air water by bionics net in open-fields. The key points and directions to be
solved in the future are breakthrough of bionics for collecting water, and optimization of system structure and operation
process.

Key words. evapotranspiration, vapor, condensation, bionics for collecting water, water recycle ratio, energy use
efficiency



