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Pilot Workload Analysis for Electric Propulsion System Failure
of Motor Glider

Tomoko ITJIMA*, Hiroshi KOBAYASHI"! and Akira NISHIZAWA™
ABSTRACT

The Japan Aerospace Exploration Agency (JAXA) has a plan of flight test
evaluation for motor glider which is equipped with a new original electric propulsion
system proposed by JAXA on 2014. The new electric propulsion system will be
converted form the existing reciprocating engine of motor glider and be installed with
motor glider. One of basic safety policy for the flight test evaluation is that the motor
glider should fly within area where motor glider always is able to return runway
safely when the electric propulsion system trouble such as electric motor or battery
pack failure happens. In order to determine a runway length for the flight test
evaluation of motor glider equipped with the electric propulsion system on 2014, a
series of flight experiment of simulated electric propulsion system failure was carried
out. We clarified an altitude which satisfied with both feasibility of “jump flight
(takeoff/climb, power idle, straight forward landing)” and of “180 turn flight
(takeoff/climb, power idle, 180 turn and landing)” from a pilot workload analysis by
the flight experiment results. The altitude of the simulated electric propulsion system
failure during takeoff and climb was parametrically varied in the flight experiment.
The results of the experiment showed that the altitude which satisfied with both
feasibility of “jump flight” and of “180 turn flight” was about 400ft from above ground
level. Additionally, the results indicated that the flight test evaluation after
conversion from the motor glider’s original reciprocating engine to the new electric
propulsion system should be conducted by using runway area which is able to be both
“jump flight” and “180 turn” with about 400ft.

Keywords: Electric Propulsion System, Electric Motor, Electric Engine, Motor Glider,
Pilot Workload, Workload Rating, Flight Test
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