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Flight demonstration of Electric Aircraft Technology for Harmonized Ecological Revolution
(FEATHER)
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Abstract

JAXA promoted the Flight demonstration of Electric Aircraft Technology for Harmonized Ecological
Revolution (FEATHER) project to hasten electric aircraft development in Japan. JAXA performed the
flight tests on its electric propulsion system for aircraft of FEATHER project in February 2015 at the
Gifu Air Base. The tests not only demonstrated that JAXA’s electric propulsion system delivers the
high efficiency and high power density performance but also showed that JAXA’s unique regenerative
airbrake system allows the propeller and motor to generate electric power as the aircraft is
descending—while also serving as a substitute air brake—and that the multiplexed motor system
ensures better fault tolerance in flight.

Keywords: Electric Aircraft, Electric Propulsion System, Flight Demonstration, Manned Flight,
Regenerative Motor, Regenerative Soaring, Multiplexed Motor, Fault Tolerant Design, Li-ion Battery
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Original aircraft

Aircraft type Diamond aircraft type
HK36TTC-ECO

Maximum take-off weight 850kg

Engine type Rotax 914F

Maximum shaft power 84.5 kW (5min.)

Crew member 2 persons

# 3-2 EIFRBRE O IAR

Wing span 16.33m
Length 7.28m
Wing area 15.30m?2
Prop. diameter 1.75m
Empty weight (excl. 614kg
batteries)

Empty weight (incl. 728kg
batteries)

Maximum take-off weight 850kg
Take-off weight at the flight | 800kg

test

Crew member 1 person

Stall speed 78.8km/h
Maximum speed 150km/h

Cruise speed 120-150km/h
Best climb speed Vy 110km/h

Best climb rate 3.5m/s

L/D (with UWC) 17/1 (at 120km/h)

Req. power for level flight 20kw

Power train (Propulsor)

Type of electric motor Permanent magnet type
synchronous motor (three
phase)

Number of motor elements | 4 (in series)

Maximum total shaft power | 60kW (2.5min. at
(at RPM) 6586RPM)

Maximum motor efficiency | 95%

Motor efficiency at cruise 94%

Cooling Water cooling

Type of propeller MT propeller type MTV-1
Type of reduction gear HIRTH G50(1:3.16)
Motor weight (total) 28.96kg (=7.24kg*4)
Reduction gear weight 8.478kg

Propeller weight 10.64kg

Power train (Controller)

Type of inverter IGBT

Number of inverters 4

Motor control method FOC (Field-oriented
control)

Maximum inverter 93%

efficiency

Inverter efficiency at cruise | 90%

Cooling Water cooling
Inverter weight (total) 14.25kg(=3.56kg*4)

Power train (Power source)

Type of power source Lithium-ion battery (32
cells in series)

Number of battery packs 4

System voltage (open 128V

circuit at 100%SOC)

Battery capacity 75Ah (9.6kWh)

Battery weight / take-off 0.1425 (=114kg/800kg)
weight

Battery energy density 84.2Wh/kg

(=9.6kWh/114kg)
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