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Control Strategy for Starter Generator in UAV with Micro Jet Engine
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This paper proposes control strategy of a starter generator connected to a jet engine for an unmanned aerial vehicle system

(UAV). Thrust is generated by both the jet engine and propellers which are powered by the jet engine through the starter

generator. Since energy density of the jet engine in the developed system is higher than battery energy density in the conventional

system, a flight range can be extended. Meanwhile, the proposed control strategy achieves among the starting, the powering and

the cooling operations with the starter generator. Moreover, the starter generator directly connects to the jet engine and rotates at

high speed for miniaturization. Through experiment of the 3-kW prototype, the one-cycle operation is achieved. The prototype

system achieves the maximum conversion efficiency of 90.5% at 70000 r/min.
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Fig. 1. Configuration of proposed UAV system.
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(b) Overview of one-cycle operation
Fig. 2. Mode transition diagram of proposed UAV system.
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Fig. 3. Power converter.
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Fig. 10. Prototype of jet engine with starter generator.

Table 1. Specification of starter generator.

Parameter Value
Poles 2
Rated rotary field speed 70000 r/min
Rated speed 68271 r/min
Rated voltage 200V
Rated current 153 A
Rated power 4 kW
Rated torque 0.6 N*m

e vollage Vae [250 Vidiv]

Ballu’y current 1,, [20 A/dlv]

”q 4

cncralor current iy [20 A/dw]

Generator voltage v, [S00 V/dlv]

Gcncr{itor cunlrcm i,,.[Z() A/Ziiv]

Genera(or current i, [20 A/dlv]

[400 ps/div] [400 ps/div]

[1 ms/div]
(a) 50000 r/min (b) 60000 r/min (¢) 70000 r/min
Fig. 11. Experimental waveforms of Run Mode.
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Fig. 12. Harmonics components on the generator current.
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