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ABSTRACT: Following the gradual unification of aircraft
secondary power into electrical power, the electrification of
aircraft propulsion power is an important trend and advanced
stage of the development of aviation electrification. The
electrified propulsion system can significantly improve the
energy conversion efficiency, and it is a promising way for the
green development of the aviation industry. The electric
machine system is the core electromechanical energy
conversion link of the aircraft electric propulsion system. High
performance electric machine and power electronics
technologies are basic support for the development of electric
propulsion aircraft. Based on the aircraft power system
architectures, the characteristics and requirements of the
electric machine system for electric propulsion aircraft are
analyzed first. The application and research status of permanent
magnet synchronous machine, asynchronous machine,
wound-rotor synchronous machine and superconducting
machine in electric propulsion aircraft are summarized, and the
key technologies of different types of electric machines and
drives are systematically discussed. Furthermore, the key
technologies of different types of electric machine and power
electronics converter are also summarized. Finally, the
promotion of new technologies on the development of electric
machine system on electric propulsion aircraft is prospected,
including new materials, new devices, new processes and

artificial intelligence.
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Fig.1 Power system architecture of

electric propulsion aircraft
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Fig. 4 Diagrams of electric propulsion unit
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Table 1 Electric machine parameters of aircraft electric propulsion system

Bl BIESINY #3/(t/min) DR B I1% RS AT SR
RFPMSM 260 2500 5.2 kWikg" 95 BN B [32]
RFPMSM 100 1300 4.6 kW/kg" — I8 B —
RFPMSM 65 11000 5.0 kWrkg® — BN A [32]

PMSM 280 1200~2 300 2.5 KW/kg"(Zr B ae) — EIN — —
PMSM 560 1200~2 300 2.8 kW/kg"(Zr B as) — EIN — —
PMSM 300 42000 8 kW/kg® — FEBL — —
PMSM 2500 14500 — 98.9 FEL — [7]
RFPMSM 4000 15000 16.1 kW/kg® 98.3 FEBL HERA [33]
AFPMSM 30~210 — 4~5kW/kg" 92~98 £ WA [32]
RFPMSM 300 3600 5kW/kg* 97 wit A [34]
RFPMSM 1000 15000 14kW/kg" 96.4 FEBL KA [35]
RFPMSM 2600 3000 11 kW/kg* 98 Wit A [29]
RFPMSM 1000 20000 23.7kW/kg® 97.2 wit WA [36]
RFPMSM 250 15000 16.6 kW/kg® 94.5 it [37]
M 1000 4000~5 000 10.2kW/kg* — L FLE [38]
M 250 14000 13.2kW/kg® 97.2 it A [39]
WRSM 1000 19000 7 kW/kg: 97 FEHL A [40]
6.4 kW/kg
Semi SCM 1400 6800 17.4kW/kg® 98.9 Wil BT HT 628 KK A [41]
Fully SCM 3000 4500 36.6kW/kg" 99.87 it 20 K AR A H) [25]
Fully SCM 2000 2500 40 kW/kg" 99.5 it 20 K IR A [42]
Fully SCM 10000 9000 25.6kW/kg" 99.2 it 20 K AR A H) [43]
SC-PMM 10000 3600 40 kW/kg" — Wit 20 K fIGiR A 4] [44]
TEe <R LS E R A DR R RS L LIRS A R B A TR s < RN AR L O R E T R AR
.
e mia 2.1 SkHEAREIZEHL
_op 4t . m AR FLA LB AR PRI B, S5 e,
Z o} VA HUIREARE, R ER T K b R 1
S 2ol R y L, KGRI A2 B AL RN [R] I SRAF R 5 R A5 3R A T 26
= o n B, SN OB B TR
O o Se®.’ | FI AT K RS LR G543 80 1 0 2 R,
1 10 100 1000 10000 100000 AKHEE Z BNEAS KWL EFEH TR/

WE D)W
El5 BEERGENDRFEMNETEEZIRK
Fig. 5 States of art of electric machine power rating and

power density in electric propulsion system
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Fig. 9 Muti-pole ring permanent

magnet synchronous machine
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aircraft electric propulsion system
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