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Fig.1 Dynamic model of energy harvesting backpack
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Fig.2 Mechanism of energy harvesting backpack
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Fig.4 Theoretical analysis of the influence of mass and exci-

tation (gearbox ratio: 25, external resistance: 50 Q)
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Output power model and multi-parameter coupling effect of a wearable
energy harvesting backpack

HOU Ze-hao, CAO Jun-yi
(Key Laboratory of Education Ministry for Modern Design and Rotor-Bearing System,
Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Due to complex effects of different human-electromechanical coupling parameters, theoretical models and design of out-
put power of wearable energy harvesting backpacks remain uninvestigated. In this paper, the captured power model of a wearable
energy harvesting backpack is established based on engineering vibration and circuit theory. Based on the proposed model, the influ-
ence of load mass, gearbox ratio and walking motion on the captured power is numerically analyzed. The multi-parameter experi-
mental system based on the proposed electromagnetic energy harvesting backpack is built to study the relationship between weight,
speed, gearbox ratio and the captured power. Experimental results show that weight and speed are positively correlated with the
captured power. The gearbox ratio and external resistance have optimal values to maximize the output power performance of an en-
ergy harvesting backpack. It is also demonstrated that the proposed power output model can provide good theoretical guidance for

designing optimal parameters of the wearable energy harvesting backpack.
Key words: energy harvesting backpack; mechanical vibration; output power model; multi-parameter coupling effect
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