Tk & B A

HEBEI ELECTRIC POWER

Vol.40 No.1
Feb.2021

$40 5 51
2021 4 2 A

BRI K S B P R R 2 v 8 5 3 1

H o=

(WHEbHITEEHEARAE LA HE,250013)

FE:h R EANS MR B DR PG HRAE R R L B8 ak, R T — Ak R L LM A %d
KRB ERAG AR LB TN RERET AR TR A AR R AL IR ELRB e RN KB
Wk, oA AREKMARGBEIERFRHNER, FATHALAEI L TR IR B ERGERESFREREIN., R4
HHFERXBERRGEARITERRIE. ZLAARTR S THAL EMFERERGLLE . FN SR T E LRI
R A TR Ao A R,

LR MR A B AR R B R ET

FES %S TM311 X HkFRERD B XEHE 1001 - 9898(2021)01 — 0023 — 04

Design of Integrated Electromagnetic Micro Turbine Generator

System Supported by Microsphere Bearing
TIAN Liang

(Shandong Electric Power Engineering Consulting Institute Co., Ltd.,Jinan 250013 ,China)

Abstract: In order to realize the miniaturization of hydrocarbon generator and improve the integration and power generation effi-
ciency of MEMS, An electromagnetic micro turbine generator system supported by microsphere bearing is designed in this pa-
per.It consists of a silicon micro turbine rotor with thick magnetic elements with high flux density and a thin copper coil with
optimal flux connection and low-voltage coil resistance. Taking full advantage of the stability and simplicity of the micro ball
bearing, the high integration and simple operation of the rotor driven by air flow are realized. The system design scheme and the
realization of the key technologies are theoretically verified. The speed reduction test of the micro turbine shows that the dynam-
ic friction torque is as high as 33 uNm at the speed of 16 krpm,which is equivalent to 6% of the turbine efficiency; the maxi-
mum cross current open circuit voltage of 0.1V and the power of 5.6 pW are measured under the 220 Q resistance load, which
can achieve the mechanical and electrical efficiency of 3 X107°,which is consistent with the work of more than three orders of
magnitude theoretical design requirements of rate level.

Key words: microsphere support;electromagnetic;steam turbine power generation;turbine rotor
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