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Preliminary Analysis of Power Systems
for 1-ton class Electric Powered PAV

Dongik Yun* - Hwanil Huh*' - Sooseok Yang***

ABSTRACT

In this paper, we present some results of technical surveys, power analyses, and weight estimation
on electric propulsion systems for 1-ton class Personal Air Vehicles(PAV) applications. When hybrid
electric propulsion is adopted, its power performance using fuel cells and batteries in inferior to that
of internal combustion engines. However, hybrid electric propulsion systems may replace IC engines

when energy density and power density reach 0.75 kW*hr/kg and 2.5 kW/kg, respectively.
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Table 1. Taurus 503 VS Taurus Electro[10]

Taurus Taurus

503 Electro
Weight [1bs] 715 710
Take Off Distance [ft] 590 560
Climb Profile [fpm] 580 560
Noise Vroom Silent
Automotive Gas Price 4 0.7

[$(USD)] (for 6000 ft) | (for 6000 ft)
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Fig. 3 Propulsion System of Power Electronics[11]
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Fig. 4 Electric Aircraft Corporation "ElectraFlyer"[12]
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Fig. 7 Power-system configuration options[16]
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Table 3. Performance parameter targets for competitive
power-systems[16]

To be
Current
comparable
(2009)
to IC
PEM with H; fuel
— Fuel—cell efficiency [%] 50 50
— Fuel—cell power density
. 0.73 2.5
[kW/kg]
— Batt densit
attery energy density 0.12 0.75
[kW+hr/kg]
— Fuel/Tank + Fuel weight
. 0.05 0.22
ratio
SOFC with liquid HC fuel
— Fuel—cell efficiency [%] 50 60
— Fuel—cell power density
0.25 1.3
[kW/kg]
— Batt densit
attery energy density 0.12 0.75
[kW=hr/kg]
Pure Battery
— Batt densit
attery energy density 0.12 95
[kW=hr/kg]
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