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Flight Test Evaluation of Multirotor Aerial Delivery
with Suspended Wing-Shaped Load Container
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Abstract

A multirotor based aerial delivery has been a possible way for delivering package to an urban
area. But not only the weight but also the size of the package is limited. Because the thrust of the
rotor will decrease if the package interrupt the airflow in or out of the rotor. A solution to this
problem is to suspend the package through a cable. But the large swing of the suspended load will
throw the multirotor far away from the desired flight path and may cause a crash. This study proposes
a concept of using a wing-shaped container to produce aerodynamic forces that will damp the swing
of the suspended load. This paper shows the comparison of the results of the accuracy of suspended
load delivery between the mass load and the wing-shaped container. The results of the flight tests
show that by using wing-shaped container the cross track error and the altitude error decreases about
a half of that of the mass load suspension case.
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specification

number of rotors 4
frame wheel 450 mm
propeller 10” x 4.5”
brushless motor 935 rpm/V

battery (Li-Po)
total weight

14.8 V 2200 mAh
1.2 kg (excepted payload)

autopilot module Ardupilot Mega 2.5
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specification

wing span 1.20 m
mean chord length 0.24 m
fuselage length 0.48 m
empty weight 0.42 kg
total weight for test 0.60 kg
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