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Research on Power-Type Heat Pipes Utilizing Axleless Pumping Technology
Bai Gaiyan, Zhang Xiaolin'
Beijing University of Chemical Technology, Beijing 100029

Abstract : A heat pipe is a thermal transfer device with exceptional thermal conductivity that transfers heat
through the evaporation and condensation of a working fluid within a fully sealed vacuum tube. It
offers numerous advantages, including high thermal conductivity, good isothermal performance,
adjustable heat transfer areas on both hot and cold sides, long—distance heat transfer capability, and
temperature control. However, conventional heat pipes require external power sources; some have
complex geometries, experience slow condensation reflux rates and low heat dissipation efficiency,
and may suffer damage due to delayed reflux.

To address the technical limitations of conventional heat pipes, this study innovatively integrates
shaftless pump propulsion technology with traditional heat pipe structures to develop a novel power—
driven heat pipe system. By reviewing current research on heat pipes and shaftless pump propulsion,
the paper elucidates the structural composition and operating principles of this advanced system,
conducts theoretical calculations and performance analyses of heat transfer efficiency and drive
energy consumption, demonstrates the feasibility and advantages of this technological integration,
and evaluates its practical applications and market potential in industrial contexts. The findings indicate
that the shaftless pump—driven heat pipe significantly enhances the equivalent convective heat transfer
coefficient, achieves high—efficiency heat dissipation with minimal electrical energy consumption,
substantially reduces equipment failure rates, extends service life and replacement intervals, aligns with
industry demands for energy conservation and emission reduction, and provides a groundbreaking
technical approach for developing next—generation high—performance cooling solutions.
Keywords : shaftless pump drive; power-type heat pipe; heat transfer performance
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