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Abstract: The Magnetohydrodynamics(MHD) pump is a direct-driven non-mechanical pump, which
utilizes the Lorentz force to pump the magnetic fluid in the radial direction, which can realize the con-
tactless continuous driving and controlling of the fluid, and has the advantages of no wear and easy min-
iaturization, which can be used for the driving of medicinal fluids in the bio-microfluid, and also can be
used to improve the measuring frequency range and the measuring accuracy in various MHD accelera-

tion sensors. In this paper, a runway-type MHD pump structure is designed and implemented to construct



a uniform magnetic field on both sides of the fluid channel and optimize the casing structure to provide
continuous and stable externally driven flow. The runway-type MHD pump is simulated to model its ac-
tual flow effect. To verify the simulation results, test experiments are conducted on the prototype of the
MHD pump. The runway-type MHD pump can continuously and stably drive the indium gallium tin flu-
id in the range of 200-700mA and 0.1V-1.2V, and the linearity of its output results can reach 97.0%. An-
alyzing the experimental and simulation results, it can be obtained that the actual input and output curves
of the designed runway-type magnetohydrodynamic pump fit the simulation results by 96.9%.

Keywords: runway-type MHD pump; magnetohydrodynamics; single magnetohydrodynamic pump

structure; motion simulation of fluid
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Fig. 1 Equivalent diagram of a runway-type MHD pump and output voltage at 120A/m? current input
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Fig. 2 Output voltage of runway—type MHD pump at different input currents
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