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ABSTRACT

In this study, a 2 W micro-gas turbine engine was designed using micro-electro-mechanical systems (MEMS) technology, and
experimental investigations of its potential under actual combustion conditions were performed. A micro-gas turbine (MGT)
contains a turbo-charger, combustor, and generator. Compressor and turbine blades, and generator coil were manufactured using
MEMS technology. The shaft was supported by a precision computer numerical control (CNC) machined static air bearing, and
a permanent magnet was attached to the end of the shaft for generation. A heat transfer analysis found that the cooling effect
of the air bearing and compressor was sufficient to cover the combustor’s high temperature, which was verified in an actual
experiment. The generator performance test showed that it can generate 2 W at design rotational speed. Prototype micro-gas

turbine generated maximum 1 mW electric power and lasted up to 15 minutes.
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Fig. 1 Overall layout of hybrid micro gas turbine
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Fig. 2 Overall cycle analysis

Table 1 Design specifications of compressor and turbine

Spec Compressor Turbine
Diameter (mm) 10 9
Blade height (mm) 04 04
Number of blade 9 30
Mass flow rate (g/s) 0.36 0.4

Fig. 3 Top view of compressor
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Fig. 4 Top view of turbine
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Table 2 Area average heat transfer coefficient for each part

Bearing Turbine Compressor

635.092 735.022 1635.15

Heat transfer coefficient( w/m?*x)
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Fig. 11 Generator test facility layout
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