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Evaluation of Multidisciplinary Design Optimization
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In recent years, the use of air taxis as a suitable solution for transporting cargo and passengers, has been considered
especially in short distances and in the city. One of the most important issues in aerial vehicle design is related to design
optimization, which increases the performance in comparison with similar products. Complex systems, such as air taxis,
are involved in several subsystems with interacting and sometimes conflicting effects that are difficult to derive the feasible
solution with classical methods. Modern optimal design methods such as multidisciplinary design optimization can derive
the optimal design while satisfying all the constraints and limitation. In this article, after modeling the different subsystems
of an air taxi, multidisciplinary design optimization of an air taxi based on a given mission is discussed. The optimization
framework is selected based on AAO by considering structure, aerodynamics, flight mechanics, propulsion and electrical
power. Total mass of air taxi is selected as cost function. In addition, performance of gradient and evolutionary
optimization algorithms has also been investigated. Finally, the optimal results are compared and evaluated with the
results of two classical design methods including "weight estimation™ and " sensitivity of design coefficients". The results
confirm the improvement of optimal solution with compare of classical methods.
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Subsystem Model Weight(gr)

Seat Ergo2 7900
Autopilot Pixhawk 437
Camera Sony Super HAD 13
Telemetry Xtend 18
Range Finder SFO2/F 62
RPLIDAR Hokuyo UST-20LX 200

Zubax_Gnss High
GPS Performance GPS 130
MultiStar Racer

Battery Series 1400mAh 153

Transmitter Rlink 16
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Motor | Pack Battery | BatteryWeight | StructureWeight | Weight Propulsion | Weight Empty | Wy,
uU15
K100 21 63.14kg 24.24kg 19.85kg 120.06kg 195kg
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Motor T-Motor U15 1l KV100
Propulsion Propeller 40*13.1
ESC Flame 160
Length 200 cm
Width 100 cm
Height 150 cm
Structure Thickness 1 mm
Arm 101.6 mm
Rin 51.3 mm
Rout 54 mm
Battery Multi star High Capacity Lightweight
Power Cell 17
Pack 21
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2 e
Aero-X 2 356 Do 75 72 45 | 21 | 125 | | g
20
PAV-UL 6 330 100 +75 hybrid 3.3 3.5 2.1
15
PAVX 6 380 100 +75 hybrid 18 3.1 3.1
Airbus 4
CityAirbus 8 Person 15 120
Avianovations | 5, 510 240 75 27 | 33 | 16
Hepard sport
Avianovations 22 390 130 30 75km | 150 2.7 3.3 16
Hepard urban
Bartini 8 1100 400 30 150 300 5.2 45 1.7
VOLOCOPTER 18 450 160 27 27 100 3.2 1.25 1.21
2
Sure Fly 8 680 person 120 70
Ehang 184 8 300 100 23 100 3.85 3.9 1.45
Hoverbike 2 270 130 45 148 150 3 1.3 0.55
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Weight / Payload 2.8
Weight / Thrust 0.7
W/ (n*V) 0.37
E*V/Range 1.15
I*(w/V) 0.14

I'w 1.75

h/v 0.01
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Structure Weight

WiPayload

Weight

Motor

W = W-Delta
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Diameter Amp , Volt
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Motor T-Motor U15 1l KV100
Propulsion | Propeller 37*11
ESC Flame 160
Length 416 cm
Width 238 cm
Height 71cm
Structure  "Thickness 1 mm
Arm 101.6 mm
Rin 51.3 mm
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Weight / Payload 2.8-38
Weight / Thrust 0.3-0.7
W/ (n*V) 0.1-04
E*V/Range 1-13
I*(w/V) 0.13-0.15
A 1-25
h/v 0.005 - 0.025
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