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Figure 1 Mechano-driven moving media system: a general case in which the observer is on the ground frame (called Lab frame), with several media
moving at complex velocities along various trajectories as represented by the dashed lines. In such a case, the Lorentz transformation for special

relativity cannot be easily applied [19,21].
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Figure 2 Schematic diagram showing the translation movement of dielectric media in space with speed v under the driving of an external force F;
note that the volume and boundaries of the media vary with time, especially with any translation speed [19].
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Figure 3 Schematic showing the three terms in the newly defined
displacement vector D, where E represents the electric field in the
medium, P represents the polarization caused by external electric field,
and Ps represents the polarization owing to the pre-existing electrostatic
charges on the media [19,21].
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Figure 4 (a) the basic process of creating electromagnetic radiation by an oscillating AC source; (b) the coupling between electromagnetic wave
radiation and the triboelectric nanogenerator as driven by cycled mechanical triggering is step by step demonstrated [19].
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Figure 6 Conjunction of the Maxwell’s equations for a mechano-driven system and the standard Maxwell’s equations as the media are moving along
the dashed trajectories, and the observation is done on earth (in Lab frame). For the space inside each media, the governing equations are the Maxwell’s
equations for a mechano-driven system; and once the electromagnetic wave is generated, its traveling outside of the media is governed by the
Maxwell’s equations for vacuum, which means the speed of light remains constant regardless the media is moving or not [19,21].
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Maxwell’s equations for a mechano-driven varying-speed-motion
media system for engineering electrodynamics and their solutions
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Beginning from the integral forms of the four physics laws, we derive Maxwell’s equations for a mechano-driven, slow, nonuniform
moving speed media system based on Galilean space and time, thus presenting a new approach for solving the electromagnetic field
problems in a moving system with acceleration. For the electromagnetism of macro-objects on Earth, we believe that the relativistic
effect can be generally ignored. Different from the classical texts on electrodynamics, which assumes motion is a constant speed along
a straight line in the inertial frame, our theory describes the electromagnetism of the media systems in the noninertial frame with
acceleration and time-dependent volume, shape, and boundary. Most importantly, the expanded Maxwell’s equations are solved
through mathematical means. Our objective is to study the dynamics of coupling among the mechano-electric-magnetic multifields.
Lastly, the expansion of the boundary conditions at the nanoscale boundaries and the application of the Maxwell’s equations in a
lumped circuit system are discussed.
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