Research Paper

EISSN 2508-7150
Journal of Aerospace System Engineering http://dx.doi.org/10.20910/JASE.2022.16.3.23
Vol.16, No.3, pp.23-34 (2022)

>
49
(mt
o
X

o

15 2% A5 &4

)

UAM &357] ¥z % HIR]F 3

Analysis of Cable Protection of Duct in Lightning and HIRF Environment of
UAM Aircraft and a Proposal for Certification Guidance
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Abstract

Cities around the world are increasing their demand for Urban Air Mobility (UAM) aircraft due to traffic
congestion with population concentration. Aircraft with various shapes depending on fixed-wing and propulsion
systems, are being prepared for commercialization. Airworthiness certification is required as it is a manned
transportation vehicle that flies in the city center and transports people on board. UAM aircraft are vulnerable
to lightning and HIRF environments due to the increasing use of composite materials, the use of electric
motors, and use of electronic equipment. Currently, the development of certification technology, guidelines,
and requirements in lightning and HIRF environments for UAM aircraft is incomplete. In this study, the
certification procedures for lightning and HIRF indirect impacts of rotorcraft shown in AC 20-136B and AC
20-158A issued by the Federal Aviation Administration (FAA), were verified and applied to the computerized
simulation of UAM aircraft. The impact of lightning and HIRF on ducted fan UAM aircraft was analyzed
through computerized simulation, and the basis for establishing practical guidelines for certification of UAM
aircraft to be operated in the future is presented.
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Table 1 Classification of UAM Aircraft by Lift and Propulsion System.

Wingless Winged
Item Ducted-
Multi-copter Lift-Cruise Vectored-Thrust
Vector-Thrust
s T N .
Type .
e s> f
5" ot . -
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Ehang Joby Aviation, Cora Supernal Bell Textron
LSt ole] digh AR 3AY T9S && A AZFARL bR ZHE AFEy] W] 2ol Hol
shar H7]RE 7|Rke] v TE 2EE o] &dto] H] o Axle]
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Fig. 2 Model of UAM Aircraft for Lightning

Zoning Simulation
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Table 2 Length of UAM Aircraft Cable Harnesses

Cable 1 | Cable 2 | Cable 3 | Cable 4 | Cable 5
Length
1918 4500 3660 3621 5896
(mm)
+~— Overbraid —_,
Jacket
Conductor
(a) (b)

Fig. 6 Cable Harness Cross-section at (a) Cockpit (b)
Motors and Rudder
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CURRENT (NOT TO SCALE)
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Table 3 HIRF Environment of UAM Aircraft Simulation

Field Strength (V/m)
Frequency
Peak Average
10 kHz ~ 100 kHz 150 150
100 kHz ~ 400 MHz 200 200
400 MHz ~ 700MHz 730 200
700 MHz ~ 1 GHz 1,400 240
1 GHz ~ 2 GHz 5,000 250
2 GHz ~ 4 GHz 6,000 490
4 GHz ~ 6 GHz 7,200 400
6 GHz ~ 8 GHz 1,100 170
8 GHz ~ 12 GHz 5,000 330
12 GHz ~ 18 GHz 2,000 330
18 GHz ~ 40 GHz 1,000 420
10
S Cockpit
Front Motor
- Rear Motor
Rudder

Induced Current (A)

- 1 J
100 0.5
Time (us)

Fig. 12 Comparison of Induced Current on Cable
with Duct UAM Aircraft in HIRF
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