B4z I o T
2022 4F 6 A PACKAGING ENGINEERING - 189 -

T [6) [R5 B Rz a) B RIS N R g it AT B

%iﬂjii la,lb, g&ﬁ§ la, lb’ 5'&5:% la, lb, %E 2, 7|‘i$@" la
(1LALZTETRI B a WL TREZEBE bR E RS & e, JEET 1026005
2L ARG KA BB A S S 7 e K N LR, et 100044 )

WE: Be) e REmEREEN GRS AP A, X PR —FAEEHAREENZ %
AFRRAD RGN, F ik o AR EWMERBED>HAEIL,;, Rit—FH LRI RESF
REETHER, AIRBTREZNDEFRKFHELY,;, B3HGAFFEA LI PR BOKESHER
Fe e AR, FMXESTEELRMEEARMEARERIT, ER KEZSHALRPE
MERERDL, BB EASEMEHST 1 V., XPREGEZTEEERES A AT RKE S b
wEMIEER, SREERGBEACHERSTE 51.1%, MAERE 1 kQ M4 d 2R 7k
4 L PREGKFEAARL, T, LABLHARELENRAA T EAZLRI T @ E Lok
0 S ALEE AT

KR i o, HFPEE, WARERER,; wak; RAEETKESR; MITIEER

mE4ZES: TB485.3 XHiHRIRAEE: A  XEHES: 1001-3563(2022)11-0189-09

DOI: 10.19554/j.cnki.1001-3563.2022.11.025

Design and Simulation of Self-powered Environmental Monitoring
System for Package Transportation

TU Di-long'*'*, ZHANG Yuan"*'®, ZHU Lei'*'®, QIN Yong®, DU Yan-ping'®

(1. a. School of Mechanical and Electrical Engineering b. Postal Industry Technology R & D Center, Beijing Institute
of Printing, Beijing 102600, China; 2. State Key Laboratory of Rail Transit Control and Safety,
Beijing Jiaotong University, Beijing 100044, China)

ABSTRACT: Aiming at the energy and endurance issues of real-time status monitoring of package transportation, this
paper designs a self-powered logistics environment monitoring system. an electromagnetic vibration energy harvester and
energy management circuit are designed and a physical and mathematical model of the energy harvester is established by
analyzing the vibration distribution of road transport vehicles; through simulation and experiment, the model of the col-
lector proposed in this paper is compared with the measured output results, and the performance of the energy manage-
ment circuit and the corresponding impedance matching analysis are tested. The simulation results of the collector
are basically consistent with the measured results, and the peak value of the output voltage is higher than 1 V. The energy
management circuit proposed in the article can effectively complete the boost and rectification of the collector output
voltage, and the charging efficiency can reach up to 51.1% when combined with the collector. the output effect is the best

when the impedance matching is 1 kQ. The mathematical model proposed in the article is effective and reliable, and the
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self-powered logistics environment monitoring system program effectively improves the feasibility of improving the en-

durance of real-time package monitoring.

KEY WORDS: express package; mathematical modeling; logistics environment monitoring; electromagnetic; vibration

energy harvester; impedance matching
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Fig.1 Self-powered logistics environment monitoring system
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Tab.1 Analysis on vibration characteristics of truck transportation
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