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Design of a 5S00W Class Micro Turbine Generator System
as a Next Generation Military Power Source
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Abstract

Recent developments of small-size unmanned or manned mobile systems such as autonomous robots, exoskeleton
or armored suits, micro air vehicles, and unmanned armored vehicles require long-lasting independent power
sources of high energy and power density to support the systems' operation for up to 72 hours in the fields.
Chemical batteries such as Ni-MH, Li-lon, the current primary power sources for mobile devices, however, are not
capable of providing enough power and energy density for the next generation high power mobile machines. For
this reason, KIMM along with KERI and KIMS has been carrying out a 500W MTG development project under
the DAPA's ‘“Next generation military power source R&D program” since 2009. In this paper, a design process for
a 500W MTG system currently being developed at KIMM is briefly described and the technical issues related to

its development are addressed.
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Table 1. Compressor impeller design parameters

[tem unit design
Speed rpm 400,000
Mass Flow Rate kg/s 0.02
Inlet Volume Flow Rate m’/s 0.0163
Blade Number - T+
Reference Radius mm 11.4
Tip Clearance mm 0.1
Exit Angle deg -43
Total Pressure Ratio 3.055
Total Isentropic Efficiency % 74.61
Input Power \\% 2,910
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Table 2. Turbine design parameters

[tem unit design
Speed rpm | 400,000
Mass Flow Rate kg/s 0.02
Inlet Volume Flow Rate m’/s 0.0241
Blade Number - 8
Reference Radius mm 10
Tip Clearance mm 0.1
Exit Angle deg -43
Total Pressure Ratio(TT) 2.52
Total to Static Isentropic Efficiency | % 70
Out Power W 4,521
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Fig. 3. Turbine rotor & nozzle design results
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Table 3. PMSM motor/generator design parameters
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