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Development of Electromagnetic Induction Type MEMS Air Turbine Generator with Rim Shape Rotor
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Abstract: This paper proposes a miniature air turbine generator. The developed generator is composed an air turbine and a multilayer

ceramic magnetic circuit. A silicon parts of the air turbine was fabricated using Micro Electro Mechanical Systems (MEMS) process.

Moreover, a miniature ball bearing was adopted to realize a high rotational speed. In rotational experiment with compressed air, the

MEMS air turbine with a ball bearing structure and a rim shape rotor achieved the rotational speed of 333,000 rpm. The generator with

this turbine demonstrated the output power of 1.63 mVA in about 5 mm scale.
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Figure 1. Structure of air turbine with surface type rotor
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Figure 2. Structure of air turbine with rim shape rotor

2. 2. fEREERB K OERIER

EFI/ER L 7= 2 — v DX % Figure 3 (RT. 2
DH—EIZALE 03MPa DEHEZER AL L
oMl %E, A= P ERANTEHEILEZ. £0
fES % Figure 4 IO~ d. V2R —v 3 —T = A
2B — AT AT, BN BRI A R LT,

Turbine with surface rotor Turbine with rim rotor

Figure 3. Fabricated MEMS air turbine

160,000

140,000 - "
= Rim shape

120,000

100,000 + Surface type

80,000

60,000

40,000

[twdi] paads [euoneioy

20,000 CE T

*

0
0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 095 1.00

Inlet flow [/min]

Figure 4. Fabricated MEMS air turbine
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Figure 5. Fabricated MEMS air turbine generator
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Figure 6. Output waveform of generator (load

resistance 1Q)
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