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Abstract –High Tech Unmanned Aerial Delivery System is an 

innovative idea and totally a new concept of Delivery System. 

The Maximum Range of this delivery system is 3 kilometers, 

and can carry a kilogram payload. It flys at an average speed of 

30 kilometer per hour. This drone is quadcopter with autopilot 

systems on board. It uses Global Positioning System for delivery 

of product. Due to its advance design and reuse of energy, it is 

one of the economical delivery system of all the time. 

Keywords – Brushless Motor, Electric speed Regulator, 

Transmitter, Receiver, Flight Controller. 

I. INTRODUCTION 

The unmanned aerial delivery system, commonly known 

as a drone, is a quadcopter which includes UAV, a ground-

based controller, and a system of communications between 

the two. The flight of UAVs may operate with various 

degrees of autonomy: either under remote control by a 

human operator or autonomously by onboard computers. 

Quadcopters are classified as rotorcraft, as opposed to 

fixed-wing aircraft, because their lift is generated by a set 

of rotors(vertically oriented propellers). It generally use 

two pairs of identical fixed pitched propellors; two 

clockwise(CW) and two counterclockwise(CCW). These 

use independent variation of the speed of each rotor to 

achieve control. By changing the speed of each rotor it is 

possible to specifically generate a desired total thrust, to 

locate for the centre of thrust both laterally and 

longitudinally; and to create a desired total torque , or 

turning force 

 

II. SYSTEM MODEL 

The Various parts are designed and purchased from market 

as per requirement of this project. 

Frame  

Frame is the major mechanical work in the Quadcopter. 

We designed it with considering the aerodynamics. We 

used Glass fiber material for making the frame. There are 

many configurations available for the frame.  It has more 

stability than other configurations. 

 

Motor  

We use brushless DC motors of 1000kv in our Quadcopter. 

This motor features a 3.17mm hardened steel shaft, dual 

ball bearings, and has 3.5mm gold spring male connectors 

already soldered, and also includes 3 female connectors for 

speed control. 

Electronic Speed Controller (ESC) 

The electronic speed controllers are used as per the 

recommendations for the motors. We used 20A ESC for 

our Quadcopter. Because the minimum recommended ESC 

is 18A. The image of the ESC which we used is shown in 

figure 4. Propeller The propellers are the major part of a 

Quadcopter. They produce thrust by propelling in higher 

speeds. They are the main responsible for lifting of the 

Quadcopter. By controlling them, we can achieve forward, 

reverse, leftward, rightward, lifting and landing motions. 

We used 10 x 4.5 propellers for our Quadcopter which is 

shown in figure 5.  

Propeller Adapter   

The propeller adapters are used to mount and hold the 

propellers. If they were not used, we cannot achieve flying 

of our Quadcopter. The pictures of them are shown in 

figure 6.  

Battery  

The battery is used to store and discharge the power to the 

Quadcopter. We used a 3000mAh battery for our 

Quadcopter. The picture of the battery is shown in figure 8. 
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Charger 

The charger is used to charge the battery. We used E3 

charger for our 1000mAh battery. The image of the charger  

is shown in figure 11. 

Transmitter and Receiver 

The transmitter and receiver acts as the remote control for 

the high tech unmanned aerial delivery system.We used 

Avionic 2.4GHz 6 channel transmitter and Avionic V2.0 6 

channel receiver. The pictures are shown in figure 12 

Assembely  

The components were purchased separately and assembled 

by us. First, we prepared the frame which is the back bone 

of the Quadcopter. All other parts were just mounted and 

fitted over the frame. The pictures while assembling the 

Quadcopter are shown in figure 13.  

 

III. PREVIOUS WORK 

Dr. George de Bothezat and Ivan Jerome developed this 

aircraft, with six-bladed rotors at the end of an X-shaped 

structure. Two small propellers with variable pitch were 

used for thrust and yaw control. The vehicle used 

collective pitch control. Built by the US Air Service , it 

made its first flight in October 1922. About 100 flights 

were made by the end of 1923. The highest it ever reached 

was about 5m(16ft 5in). Although demonstrating 

feasibility, it was underpowered, unresponsive, 

mechanically complex and susceptible to reliability 

problem. 

Till 2015,A lot of improvements are done in Unmanned 

aerial delivery system. A good example of a micro drones 

in Class 1 is the FULMAR fixed wing micro-UAV which 

had a maximum takeoff weight of about 20kg.It was 

developed by Thales and Wake engineering and it had an 

endureance of 12 hours and a range of 90km. The top 

speed of this UAV is 100km/h and maximum altitude it 

can get is 4km with a payload of 8kg. 

IV. PROPOSED METHODOLOGY 

Lift and Flight Stabilization.  

To facilitate flight stability, two forces must be considered: 

Lift force and the Magnus effect. The most important force 

pertaining to flight was the lift force. Lift is based on the 

upward vertical component acting on an airfoil’s 

aerodynamic center. The force which reacted to the thrust 

of the airfoil moves in a perpendicular to the airfoil, which 

was represented as a vertical and horizontal force. The 

horizontal vector is known as the drag force.  

Lift Equation  

L= CdqS Where, Cd is the lift coefficient, q is the dynamic 

pressure and S is the platform area, or the area of the blade 

or airfoil. For most airfoils, this was measured at the center 

of pressure, which is usually found at the center of the 

chord of the blade. This concept will hold true for most 

airfoils found on standard aircraft. In terms of measuring 

the lift for a helicopter, the propeller speed was considered 

rather than the thrust. This was due to the fact that the 

propeller, which is with few exceptions virtually vertical, 

was now operating on a horizontal plane. The centrifugal 

force used to move a propeller plane forward was now the 

primary lift force of the Quad-Copter. This calculation 

facilitated optimization of the motors in relation to the 

propellers at hand. Propeller design also factored in as the 

blade turns outward from the center. This resulted in a 

change of the angle of attack to its optimum angle at the 

tips of each propeller blade.  In terms of using the copter as 

a surveillance device, it would be ideal for the most static 

picture from an aerial perspective. The other force to 

consider for was the lateral forces being induced. 

Normally, there was no drag forces found on the helicopter 

in hover. This was due to the dual blade propeller moving 

at such high speeds. The torque generated from the motor 

created a rotational force, causing the entire craft to spin, 

hence the second blade to counteract the forces of the 

torque (called the anti-torque blade). For the quad-copter, 

the torques of the counter rotating blades cancelled each 

other out thus, protecting the system from drift. 

 Another design consideration was the Magnus effect. This 

assumed a cylinder of infinite length which rotates. What 
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was found was the air would have a tendency to induce a 

lift if the rotation of the cylinder was moving relatively 

upwards. This is meant to explain why a baseball pitcher 

can curve a ball. For the project, the force was considered 

negligible in still air at hover but, when turbulence 

occurred, it was possible for this force to become 

imbalanced and create a drift force. This drift force was 

also something to be considered when in motion. Initial 

take-off circumstances were also be taken into account. At 

start-up, the capability of a slow increase in the propellers’ 

speed to avoid a fast take-off was desirable. Fast take-offs 

had long term stress and shearing effects on the internal 

bolts of the craft. Grounding effects was also a leading 

factor in faster take-off due to more air being pushed back 

into the airflow of the blades. This would lead to an initial 

cyclonic effect surrounding the blades, and created further 

stress on the frame and the propellers.  

V. SIMULATION/EXPERIMENTAL RESULTS 

Forward motion was still an issue involving propellers for 

standard copters. Normally, blades on the main rotor can 

tilt in a way to create forward flight. In the quad-copter 

design, the propeller blades remained relatively static to 

the center piece. To compensate and create forward flight, 

the whole copter needed to be tilted by reducing the lift 

speed of at least one motor. Timing of this was crucial for 

maintaining altitude. To maintain altitude, the optimum 

angle the copter had to maintain, with a maximum forward 

thrust, was no more than 10-15 degrees. There was also the 

placement of the sensors for feedback to the processor. The 

accelerometer and the gyroscope were required to assist in 

this faculty. For optimal response, the accelerometer 

handled lateral and vertical feedback, and a gyroscope 

handled all rotation feedback. The orientation of each 

device was considered for controlling flight. Further 

testing in the signal processing allowed the user to observe 

the required statistics needed to command forward flight. 

As a basis for finding the optimum orientation for forward 

flight, the helicopter model was useful. For the typical 

copter, the AOA (Angle Of Attack) for each blade was 

assumed to be optimum for lift at 15 degrees. Since 

forward flight meant a change in angle of the copter, it also 

meant a change in the AOA, which would cause a drop in 

the altitude.To compensate for this, the above equation, 

involving the centrifugal force, was modified by setting the 

lift used in hovering as the forward thrust.its new lift was 

the vertical force upward, which had to equate to the lift in 

hover before forward motion to maintain altitude. The new 

equations generated from forward thrust were as follows.          

Lf=Lhover*sinζ                                                                

Where Lhover was the lift in hover before forward motion, 

which was calculated by centrifugal force, and ζ was the 

tilt angle forward.  

For small angles (below 2 degrees) it will only appear to be 

a drift, and testing all angles between 5-15 degrees for any 

clear results was advised. The minimum value was given 

to distinguish from the effects of vibration and drift to the 

forward thrust, and the maximum is considered 15 since 

airfoils which are angled at more than 15 degrees begin to 

stall. These same considerations were also given for 

reverse flight, to allow for halting forward motion, as well 

as a reverse function for the copter. Once the copter was in 

a constant forward motion, the net forces were considered 

to be zero, and the velocity of the copter was regarded in a 

linear perspective. 

VI. CONCLUSION 

The High Tech Unmanned Aerial Delivery System is being 

designed and assembled. It can carry 1kg payload and 

deliver it within the range of 3 kilometer. It is very 

Economical as compared to other unmanned aerial delivery 

system. Its flight control is very stable and Self balancing. 

 

7. FUTURE SCOPES 

In Some indeterminate amount of time in the future and 

seeing a commercial drone is as commonplace as seeing a 

UPS truck today.  

 

The Product will be deliver through this unmanned aerial 

delivery system which will track the receiver location and 

delivery their product within ample period of time. 

Amazon has been experimenting with Octacopters, 

unmanned drones that will supposedly be able to deliver an 



INTERNATIONAL JOURNAL OF INNOVATIVE TRENDS IN ENGINEERING (IJITE)                                          ISSN: 2395-2946                                                                           

ISSUE: 48, VOLUME 29, NUMBER 01, 2017 
 

         4 

item to your house within 30 minutes of ordering. 

“Amazon Prime Air” as its being called. 
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