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Research Progress on Mechanism and Structure of Bionic
Non-powered Liquid Transportation
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Abstract: Liquid transportation plays an important role in chemical engineering and industrial process, and the current liquid
transportation is active and requires a lot of energy. Some organisms in nature can transport liquid without power through the special
structure of the surface. It has become a research hotspot to make the system with the same or better performance by imitating the non-
powered liquid transportation structure of the organisms. By enumerating special biological examples in nature, the unique structures of
these creatures and the phenomenon of liquid transportation are analyzied, and the mechanism of unpowered liquid transportation is
exponded; the structural characteristics, preparation materials, methods, characteristics, etc. of the corresponding bionic liquid
delivery system are compared and analyzed. The development trend of non-powered liquid transportation system is also pointed out, no
longer imitate a particular organism, but the design of new structures based on the principle of transporting materials and the latest
processing technology innovation. Finally, the existing challenges and future research directions in this field are pointed out in order to
promote further research and engineering applications.
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Fig. 1 Non-powered liquid transportation of biological structure
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Fig. 2 Imitating liquid transportation structure of drain fly

2.2 (AR FAEE

2 WL ST BRI R [ i 6 ) AR AN X PR 2R 1T A
Ja & L1 S S S5 A ORI RN f A A K A ik
# T E ) 2k SR, Al 3 PR, b oE i
PDMS & il S35 1) Sl 25 44, ZnO 44 K JBURE i 5 28 1
FREE , BB = N AL RERE (FAS-17) SR FEAI
Fmi A RAE, 45 R RIS FRHES AT b S 1S
TR TR ELAT 45 ) S A B I g, DTS B0
2 U FEE T ) A %A% 5

B3 e A ik 4 1

Fig.3  Imitating liquid transportation structure of butterfly wing
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Fig. 4  Imitating liquid transportation structure of spider silk
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Fig. 5 Imitating liquid transportation structure of cactus
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Fig. 6 Imitating liquid transportation structure of nepenthes
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Table 1 Non-powered liquid transportation system
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