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Abstract

The purpose of this experiment was to determine what objects would require the

most voltage to maintain a stable height using a drone. Between a pencil, an Expo

marker, and a Compact Disk, which item would require the most voltage to maintain a

stable height? If a pencil, an Expo marker, and a Compact Disk are tested on a drone,

then the CD would require the most voltage to maintain a stable height because the CD is

the heaviest object. In this experiment, the drone and ground station are set up, along with

the PID code uploaded. The experiment is then performed by placing the test object on

the drone when it is stabilized. From that, the voltage is taken and recorded. The

experiment steps are repeated for the rest of the items. In summary, the CD required the

most voltage to maintain a stable height, with the Expo marker requiring the second most

and the pencil requiring the most. In conclusion, the hypothesis was proven since the

Compact Disk required the most voltage to maintain a stable height.



DRONE POWER                                                                                                               2

Introduction

Purpose

The purpose of this experiment was to determine what objects would require the

most voltage to maintain a stable height using a drone.

Problem

Between a pencil, an Expo marker, and a Compact Disk, which item would

require the most voltage to maintain a stable height?

Background Research

A drone is an Unmanned Aerial Vehicle (UAV), meaning it has no crew onboard.

Their use can be automated, or it can be controlled remotely. This remote control can also

be called remotely piloted vehicles (RPVs). Without the additional weight of a crew,

drones can fly for more extended periods than if it was crewed.

A PID is “an instrument used in industrial control applications to regulate

temperature, flow, pressure, speed, and other process variables” (n.d., 2022). Elmer

Sperry first created it in 1911. The word PID stands for proportional, integral, and

derivative. PIDs use a “control loop feedback” mechanism to process variables. It is the

most accurate and stable controller. PIDs are primarily used to bring an object or system

to a specific target position or level.

Created by Georg Ohm (1789-1854), Ohm’s Law is a formula that calculates the

relationship between voltage, current, and resistance in an electrical circuit. The formula

for this law is E = I x R, which means voltage = current x resistance or V = A x Ω. Ohm’s

Law can validate circuit components' static values, current levels, voltage supplies, and

voltage drops.
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Hypothesis

If a pencil, an Expo marker, and a Compact Disk are tested on a drone, then the

CD would require the most voltage to maintain a stable height because the CD is the

heaviest object.
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Methods

Subjects

The subjects in this experiment were tested to see which would require the most

voltage for the drone to maintain a stable height. The items used in this experiment are a

pencil, an Expo marker, and a CD.

Variables

Independent:

The independent variables in this experiment are the items which are a

pencil, an Expo marker, and a CD.

Dependent:

In this experiment, the dependent variable is the amount of voltage

required to maintain the drone’s height.

Controlled:

There are many controlled variables in this experiment:

● Materials used

● Code used

● Amount of power usage

● Battery charge

● Surface used

● The angle of the testing platform

● Motor strength

● Propeller diameter
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● Propeller spin direction

● Angle of propeller

● Drone air time

Materials

● 4 6x15 electric motors

○ 2 clockwise spinning; 2 counterclockwise spinning

● 4 31mm propellers

○ 2 clockwise; 2 counterclockwise

● 2 popsicle sticks

● 1 10cm cardboard circle

● 29 wires

● Breadboard

● Arduino Uno

● 2 dowels(3/16")

● Wood base

● Potentiometer, 10 kΩ

● 2 battery holders for AA cells

● 9 AA batteries

● Transistor, MOSFET N Channel, TO-200

● Ultrasonic sensor- HC-SR04

● Power button

● 4 Heat-shrink tubes

● Screwdriver
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● Voltmeter

● Pencil

● Expo Marker

● CD

Procedures

1) Gather materials

2) Wire up the breadboard and Arduino Uno

3) Construct the drone by gluing the two popsicle sticks together

4) Glue one motor to each end of each popsicle stick, making sure the motors with

the same spinning direction are opposite to each other

5) Connect the drone motors to the breadboard

6) Drill holes ~5 cm apart on the wood base

7) Stick the dowel rods in the holes

8) Place the drone between the two dowel rods

9) Code the PID

10) Upload code to the Arduino Uno

11) Turn on the drone by hooking up the battery packs to the breadboard and Arduino

Uno

12) Wait until the drone stabilizes

13) Place the pencil on the drone

14) Connect the Voltmeter to the breadboard

15) Measure the voltage and record

16) Remove the pencil
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17) Turn off the drone by unplugging the battery packs

18) Repeat steps 11-17 for the Expo Marker and CD

19) SAFETY PROCEDURES: Be cautious of the fast-spinning propellers and the

electricity that is running
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Results

Tables

Effect of Weight on Drone Measured in Volts

Objects Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

Pencil (6g) 5.4 5.3 5.6 5.5 5.4

Marker (11g) 5.5 5.6 5.5 5.4 5.7

CD (15g) 5.7 5.6 5.8 5.9 5.8

Voltage Average

Objects Average

Pencil 5.44

Marker 5.54

CD 5.76
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Graph
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Analysis

Based on the accumulated data on each item, it can be inferred that the Compact

Disk required the most voltage to maintain height. The hypothesis can be supported and

proven correct according to our trials. In the first trial, the change was insignificant

between the pencil, Expo marker, and CD. However, in almost every trial, it is very

apparent that the CD required the most amount of voltage, and the opposite result occurs

when testing the pencil on the drone. The CD’s required voltage to maintain height was

significantly substantial compared to the difference between the pencil's and the marker’s

voltage.
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Discussion

Conclusion

There were many things that came out of this experiment. Comparing the results

with the hypothesis, the hypothesis was proven since the Compact Disk required the most

voltage to maintain a stable height. This was initially predicted because, according to the

research, a heavier object would require more voltage. In the experimental procedure,

three items were used, which affected the end results.

Application

This project can be applied to real-life situations in many different ways. It can be

used to design cargo drones that are slowly being introduced into the world. It can help

companies figure out how much battery capacity is required for their drones to carry out

tasks.

Recommendations

If this project was to be attempted another time, many things could be changed to

improve the experiment. First, larger diameter propellers could be used to increase the

power potential of the drone. Also, more powerful motors could be used to test different

and more oversized items. On top of that, a differently designed drone could change the

effect of the items on the drone. Better connectors could also be used to allow for a more

stable connection between the drone and the ground setup. Lastly, a battery pack with a

higher voltage could allow for more lifting capabilities for the drone.
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Appendix


