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3D Numerical Simulation of a Micromachined Air Turbine
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A MEMS-based micro-gas turbine engine is currently investigated in several research groups at universities and
institutes. One of the important keys for realizing the micro-gas turbine is the design of the gas passage. However,
because of its minute size, the fluid dynamics data are difficult to obtain by means of experiments. In this paper, 3D
numerical simulation to compute flows inside of a micro-gas turbine is discussed using the unstructured grid CFD

method.
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Fig. 1 Micro gas turbine generator cross-section®®
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Fig. 2 Silicon micro-air turbine
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Fig. 3 The structure of the micro-air turbine
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Fig. 4 The electron microscope picture
of the turbine section

50000
]
_, 40000
£
£ [ ]
g 30000 ™ .
3 . high speed mode
& 20000}
g ]
] ]
= %
10000} o llow speed mode
—o o8 Lo 0.0
0 s 10 15 2
N: flow rate for turbine rotation [sim])
Fig. 5 Variations of the rotational speed by
the N2 flow rate for turbine rotation
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Fig. 15 Variations of the rotational speed
by the outflow Mach number
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