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Figure 1 (Color online) Schematic diagram of WEG. (a) Continuous water flow alongside nanochannel; (b) generation of streaming potential in a

nanochannel; (c) the process of energy conversion.
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Heat and mass transfer in evaporation-induced hydrovoltaic
generation

DONG TongYu, HE Nan, WANG HaoNan, TANG DaWei & LI Lin’

School of Energy and Power Engineering, Dalian University of Technology, Dalian 116024, China
*Corresponding author (email: lilinnd@dlut.edu.cn)

Evaporation-induced hydrovoltaic generation is an emerging energy conversion technology. When hydrophilic porous
nanomaterials are immersed in water, water molecules interact with them to form a continuous flow of water within the
nanochannels and carry ions with an electrical charge opposite to that of the nanochannel surface, and creating an electric
potential difference at both ends of the channels. However, the low efficiency of hydrovoltaic generation remains a
critical challenge. Herein, we analyze the mechanism of evaporation-driven hydrovoltaic generation. Accordingly,
strategies to improve the energy conversion effectiveness and output electrical performance of evaporation-driven
hydrovoltaic generation devices are summarized. Finally, we provide an outlook on the challenges and prospects
regarding the development of this emerging technology.
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