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Abstract: In recent years, UAVs have been widely used in various fields. According to our team's
preliminary research, the current UAVs can be generally divided into fixed wing and rotor wing. These
two categories of UAVs have their own advantages and disadvantages. Modern UAVs have some
problems, such as fixed wing needs runway to take off, poor mobility, rotor wing UAV has low energy
efficiency, although it has the ability of vertical take-off and landing, the load is low. Since the Internet
had promoted the transportation of cargoes, it seems pretty urgent to deal with issues of sending goods
to desolate locations like remote mountain areas or deserts. This paper discusses the possibility of
combining fixed-wing and rotorcraft UAVs. The design of this paper is to follow the model of the fixed-
wing aircraft, and the wing is equipped with upward oars to provide upward lift. In this way we can have
both the speed of a fixed-wing UAV vertical take-off and landing capability of a rotorcraft UAV. This
makes the UAV more energy efficient and has higher endurance and speed with the same load. The
payload is higher for the same endurance.
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1. Introduction

In today's world, drones have become an indispensable tool in many fields [1-5]. Examples include
video capture, drone delivery, post-disaster search and rescue, highway surveillance, and environmental
monitoring.

In fact, policies on UAVs vary from country to country. Some countries consider UAVSs as sensitive
equipment. For example, Jordan often investigates people carrying UAVs on the grounds of endangering
national security. According to the survey, 73% of countries in the world have a policy of flying drones
without reporting, such as most countries in Europe [6]. Five percent of countries have a policy of
requiring registration, which allows them to fly anywhere except in no-fly zones. The policy of 12%
countries also requires registration, but it is difficult to register [7]. About 10% of the world's countries
are completely banned from flying, such as Russia and Thailand.

Drones are so popular with people in most countries of the world because they have many advantages
that manned aircraft do not have. Fixed-wing UAVs have the advantages of high speed, large load and
high energy efficiency ratio [8]. Rotorcraft has the advantage of being portable and not needing a runway

[9].

Modern UAVs also have some unavoidable shortcomings, which results in UAVSs still cannot replace
many tools. For example, fixed-wing drones need a long runway to take off and have low mobility, which
makes it impossible to fly inside cities. Rotor UAVs have the disadvantages of low energy efficiency,
low endurance and low load [10].

Unmanned Aerial Vehicle (UAV) widely involved abundant constructions, we can separate UAVS
into three different classifications according to their mode of fly: fixed wings, rotorcrafts, flapping wings
[11]. Fixed wings, which can be seen in long-distance airways, use unmovable wings with horizontal air
engine to produce moving force; rotorcrafts, which is really famous for civil use, have several rotating
wings above the body part of the UAV in order to give force of both vertical and horizontal (Fig. 1)[12];
flapping wings, which is related to bionics, flap its wings so that it can fly, just likes dragonflies and birds
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(Fig. 2) [13-17].

Figure 1: Rotorcraft

Figure 2: Flapping wings UVA

Since the Internet had promoted the transportation of cargoes, it seems pretty urgent to deal with
issues of sending goods to desolate locations [18-20]. On June 8th, 2016, JD began to use UAVS,
especially rotorcrafts, to help send goods to remote mountainous region, but because of under endurance,
such UAVs cannot carry heavy cargoes or fly a long distance. Accordingly, we want to create a new type
of UAV that can keep both mobility and long-lasting ability. This type of UAV has both features of fixed
wings and rotor wings in order to move high-efficiently and long-lasting.

2. UAV Design

These are the views of the UAV from different angles (Fig. 3, Fig. 4, Fig. 5 and Fig. 6). This UAV is
a combination of fixed-wing UAV and rotor-wing UAV. There are two brackets on the fuselage, and there
is a propeller at both ends of each bracket to ensure the lifting force of the UAV. Secondly, there is a large
propeller at the head of the UAV, which ensures the forward power. Creo is used to model my UAV. Four
small spiral wings and one large spiral wing are movable. The UAV has a tail at the end, which can ensure
that the UAV can maintain balance during flight. There is no wheel set at the bottom of the UAV, so it is
necessary to throw the UAV from a high place by hand, so that it can glide with the help of the lift of
four small propellers and the lift of the wings.
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Figure 3: Isometric view

Figure 4: Plan view

Figure 5: vertical view

Figure 6: Front blade

Published by Francis Academic Press, UK
-11-



Academic Journal of Engineering and Technology Science

ISSN 2616-5767 Vol.6, Issue 3: 9-14, DOI: 10.25236/AJETS.2023.060302

This is the propeller at the front of the UAV, which can generate upward lift to overcome the gravity
of the helicopter (Fig. 7). You can control the rotor to make it rotate, and still produce a certain lift to
slow down the downward trend of the helicopter. It can also generate forward horizontal component force
to overcome air resistance and make the helicopter forward.

b ]

Figure 7: Rotor blade

The propeller is an important part of the UAV power system. The propeller shaft produces a pull force
on the UAV to make the UAV move forward and upward. For a propeller, the blade of the propeller has
an included angle with the rotation plane, so it will generate thrust on the air when it rotates. Because of
the existence of the included angle, we can measure the included angle and measure the pitch. The longer
the diameter of the propeller, the greater its pull force at the same motor speed, and the smaller the
diameter, the smaller the pull force. Propellers can be divided into positive propeller and reverse propeller.
Generally, the front of the propeller is smooth, and the corresponding propeller parameter values will be
engraved on the blade. When the propeller is facing forward, it is positive propeller that generates tension
when rotating counterclockwise, and it is negative propeller that generates tension when rotating
clockwise.

3. UAV Function

Red rotor wings represent

rotor wings that turn faster

and help UVA to achieve

l left turning locomotion

Figure 8: Forward and backward locomotion

Figure 9: Left and right locomotion
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Figure 10: Freight unit

The locomotion of this UAV can be separated into two parts: vertical and horizontal rotation. Firstly,
about vertical movement, this UAV uses its four vertical rotor wings in order to change altitude.
Additionally, diagonal wings have the same rotational direction, and two groups of diagonal wings have
different directions (clockwise and anticlockwise). Secondly, horizontal movement needs both vertical
rotor wings and horizontal rotor wings. On the one hand, the left and right movements require different
turning speed of rotor wings-- for right translation, two rotor wings on right side should decrease speed
and two rotor wings on left side should increase speed, vice versa (Fig. 8). On the other hand, for forward-
backward translation, four vertical rotor wings should keep the same rotational speed and horizontal rotor
wings increase speed (Fig. 9). Thirdly, clockwise spinning requires clockwise spinning rotor wings
increase their speed, and decrease speed of anticlockwise spinning rotor wings. Anticlockwise spinning
should force anticlockwise spinning rotor wings to increase rotational speed and reduce clockwise
spinning rotor wings rotational speed. This is a device used to fix the express box. This UAV can transport
express, so there is a hook at the bottom. The whole hook is cylindrical, there are four retractable small
cylinders on the four sides of the big cylinder. Usually these four small cylinders are enclosed inside. The
express box is specially made with corresponding opening and card slot (Fig. 10). When transporting,
the UAV inserts the large cylinder into the opening of the box and four small cylinders will extend into
the card slot, which can well fix the express box and ensure safety during transportation.

This picture shows the whole process of express delivery of our two-in-one UAV (Fig. 11). First, the
UAV loads the cargo, then uses the rotor to take off vertically, and then uses the front propeller and fixed
wing to accelerate the flight. After arriving at the target site, use the rotor to descend and unload the
cargo, and then use the front propeller and fixed wing to quickly return. Finally, return to the starting
point and use the rotor to descend.

Landingwith """ getumingitinerary
rotary wings with fixed wings

Figure 11: Express delivery process

Published by Francis Academic Press, UK
-13-



Academic Journal of Engineering and Technology Science

ISSN 2616-5767 Vol.6, Issue 3: 9-14, DOI: 10.25236/AJETS.2023.060302

4, Conclusion

Eventually, we designed this advanced UAV, which can deal with problems of modern UAVs by
connecting fixed-wings and rotor-wings’ feature together and achieve a balance of mobility and long-
lasting ability. Moreover, this novel UAV can deal with cargo delivery issues and bring convenience to
the delivery system. More countryside will be available to grab goods as well as urban centers. People
will benefit and this is what we are looking forward to.

At present, the UAV designed by us still has high wind resistance and low energy efficiency. We will
further improve the appearance and blade structure of our UAV in the future to reduce the wind resistance
of the UAV. On the other hand, drones also have safety problems. We will add some physical protection
measures to the drones to ensure that safety problems will not occur.
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