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Abstract— R/C aircraft is one of the integral flying models 

made by the use of nearly all fundamentals of Aerodynamics 

which to be used in the basics of a building of a real 

engineer aircraft. Scientific and military organizations are 
also using RC aircraft for experiments, gathering weather 

readings, aerodynamic modeling, and testing. Distinct from 

recreational Unmanned aerial vehicles or autonomous 

capabilities are used for public service like firefighting, 

disaster recovery, etc. and maybe armed in the military. 

Building the model will study designing using the 

fundamental design of materials by applying the calculations 

on the ratios and forces needed to build an aircraft model 

successfully. This research will study the abilities of 

technological design and understandings of science and 

technology as they analyze the individual components of an 
R/C aircraft, how each component works and the 

understanding of flight dynamics. Electronics components 

used in aircraft models are being studied in detail electronics 

of each component with its Circuit connection and rating as 

necessary, discussed various forces acting on R/C aircraft. 

This paper is to encourage the aerodynamics study and 

learning of designing an aircraft mechanically. Study of the 

various function of each part of aircraft. In this, it is mainly 

concentrated on aerodynamic Designing, structural 

Construction, Electronics.  
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I. INTRODUCTION 

When it comes to technology advancement to the 21st 

century one of the advancement clicks in everyone's mind is 

about drones also known as Unmanned Aerial Vehicles 

(UAV). Several developments in the field of Engineering 

have been made until the date and are still Embarking. A 

Combined effect of engineering has resulted in the invention 
of a new technology Unmanned Aerial Vehicles. R/C 

aircraft is itself UAV's and are having wide applications. 

This paper shows the parts of an R/C aircraft and their 

functions. Aircraft come in many different shapes and sizes 

depending on the mission of the aircraft. For any aircraft to 

fly, one must lift the weight of the airplane itself, the fuel, 

the electrons, and the types of equipment. The wings 

generate most of the lift to hold the plane in the air. To 

generate lift, the airplane must be pushed through the air. 

The air resists the motion in the form of aerodynamic drag.  

Modern airliners use winglets on the tips of the 

wings to reduce drag. The turbine engines, which are located 
beneath the wings, provide the thrust to overcome drag and 

push the airplane forward through the air. Smaller, low-

speed airplanes use maneuver the aircraft, smaller wings are 

located at the tail of the propellers for the propulsion system 

instead of turbine engines. To control and plane. The tail 

usually has a fixed horizontal piece, called the horizontal 

stabilizer, and a fixed vertical piece called the vertical 

stabilizer. The stabilizers' job is to provide stability for the 

aircraft, to keep it flying straight. The vertical stabilizer 

keeps the nose of the plane from swinging from side to side, 
which is called yaw. The horizontal stabilizer prevents an 

up-and-down motion of the nose, which is called pitch. At 

the rear of the wings and stabilizers are small moving 

sections that are attached to the fixed sections by hinges. In 

the figure, these moving sections are colored brown. 

Changing the rear portion of a wing will change the amount 

of force that the wing produces. The ability to change forces 

gives us a means of controlling and maneuvering the 

airplane. The hinged part of the vertical stabilizer is called 

the rudder; it is used to deflect the tail to the left and right as 

viewed from the front of the fuselage. The hinged part of the 
horizontal stabilizer is called the elevator; it is used to 

deflect the tail up and down. The outboard hinged part of the 

wing is called the aileron; it is used to roll the wings from 

side to side. Most airliners can also be rolled from side to 

side by using the spoilers. Spoilers are small plates that are 

used to disrupt the flow over the wing and to change the 

amount of force by decreasing the lift when the spoiler is 

deployed. 

The wings have additional hinged, rear sections 

near the body that are called flaps. Flaps are deployed 

downward on takeoff and landing to increase the amount of 

lift produced by the wing.  This research will study the 
abilities of technological design and understandings of 

science and technology as they analyze the individual 

components of an R/C aircraft, how each component works 

and the understanding of flight dynamics [1].Detail study 

about the construction and structure of an R/C aircraft 

depicted in Fig. 1. 

II. THE FUNCTION OF EARCH PART OF RC AIRCRAFT 

 
Fig. 1: Location and name of all parts located in aircraft 

A. Fuselage 

The fuselage, from the French word “fuselé” meaning 

“spindle-shaped”, is the portion of the airplane used to join, 

or fuse, the other parts together. The fuselage, or body of the 
airplane, is a long hollow tube that holds all the pieces of an 
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airplane together. The fuselage is hollow to reduce weight. 

As with most other parts of the airplane, the shape of the 

fuselage is normally determined by the mission of the 
aircraft. In inside the fuselage, the electronics components 

are installed which are required for drone especially the 

battery which is the one of the heaviest Component in 

aircraft and all the other Components as for applications are 

placed on or inside the fuselage 

B. Wing 

A wing is a type of fin that produces lift while moving 

through air or some other fluid. As such, wings have 

streamlined cross-sections that are subject to aerodynamic 

forces and act as airfoils. A wing's aerodynamic efficiency is 

expressed as its lift-to-drag ratio.wing has a very special 

shape called an airfoil. It looks a bit like a teardrop, curved 

on top and flat on the bottom. The curved top forces the air 

above to move faster, and, according to Bernoulli's 

principle, fast air has lower pressure. A wing as 3 major 

factor chord length, span, and centerline. 

C. Stabilator 

The stabilizers' job is to provide stability for the aircraft, to 

keep it flying straight. It's used to control the position of the 

nose of the aircraft and the angle of attack of the wing. 

Changing the inclination of the wing to the local flight path 

changes the amount of lift that the wing generates. This, in 

turn, causes the aircraft to climb or dive. During takeoff the 
stabilators are used to bring the nose of the aircraft up to 

begin the climb out. During a banked turn, stabilator inputs 

can increase the lift and cause a tighter turn.  

The stabilators work by changing the angle of 

attack of the horizontal stabilizer. As described on the 

inclination effects slide, changing the angle of attack of an 

airfoil changes the amount of lift generated by the foil. With 

a greater downward deflection of the leading edge, lift 

increases in the downward direction. With greater upward 

deflection, lift increases in the upward direction. The lift 

force (F) is applied at the center of pressure of the stabilator 

which is some distance (L) from the aircraft center of 
gravity. This creates a torque. and aircraft rotates on its CG. 

D. Horizontal stabilizer 

The horizontal stabilizer prevents up-and-down, or pitching, 

the motion of the aircraft's nose.shows in Fig.2 

E. Vertical stabilizer 

The vertical stabilizer keeps the nose of the plane from 

swinging from side to side, which is called yaw. 

F. Rudder  

The rudder is the hinged section of the fin, or vertical 

stabilizer, at the rear of the airplane. It's used for directional 

control by changing the yaw of the airplane and works in the 

correct sense i.e. moving the rudder to the left causes the 

airplane to turn left and vice versa. 

G. Ailerons 

Ailerons can be used to generate a rolling motion for an 

aircraft. Ailerons are small hinged sections on the outboard 

portion of a wing. Ailerons usually work in opposition: as 

the right aileron is deflected upward, the left is deflected 

downward, and vice versa. Shows in Fig.3. 

H. Flaps 

Flaps are located on the trailing edge of each wing, between 

the aileron and fuselage. They're used to generate more lift 

at slower flying speeds and, at greater deflection, to slow the 

airplane down close to landing by causing excessive drag.  

 
Fig. 2: Vertical and Horizontal Stabilator build 

Fig. 3: Roll effects of ailerons 

Unlike ailerons, flaps are connected in such a way 

that they both drop the same amount together so as not to 

upset the roll attitude of the plane when they are deployed. 

III. AERODYNAMICS 

In designing the whole body of drone aerodynamics have to 

take in accounts which is one of the most important aspects 

in designing the body of aircraft.so we will discuss some of 

the basic aerodynamics and their forces. 

A. Aerofoil 

An airfoil or aerofoil is the cross-sectional shape of a wing, 

blade, or sail. An airfoil-shaped body moving through a 

fluid produces an aerodynamic force. The component of this 

force perpendicular to the direction of motion is called lift. 

The component parallel to the direction of motion is called 

drag. The airplane generates lift using its wings. The cross-

sectional shape of the wing is called an airfoil. As in Fig. 4. 
One method is with the Bernoulli Equation, which 

shows that because the velocity of the fluid below the wing 

is lower than the velocity of the fluid above the wing, the 

pressure below the wing is higher than the pressure above 

the wing [4]. 
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A second approach uses Euler's Equations (which 

the Bernoulli equation is derived from) across the 

streamlines. Due to the curvature of the wing, the higher 
velocities and acceleration over the top of the wing requires 

a pressure above the wing lower than the ambient pressure. 

Thus, using either of the two methods, it is shown 

that the pressure below the wing is higher than the pressure 

above the wing. This pressure difference results in an 

upward lifting force on the wing, allowing the airplane to fly 

in the air. 

 
Fig. 4: Structure of airfoil 

B. Reynolds Number 

The Reynolds number is a major similarity parameter and is 

the ratio of the inertia forces to the viscous forces. The 

equation for Reynolds number is 

R=pVL/U 

Where p = density (kg/m3) 

V = flight speed (m/s) 

L = characteristic length such as wing/tail MAC (mean 

aerodynamic chord), fuselage length (m) 

U = coefficient of viscosity (kg/m/s) 

IV. VARIOUS FORCES ACTING ON AIRCRAFT 

A. Drag 

The aerodynamic force resolved in the direction parallel to 

the free stream due to viscous shearing stresses, integrated 

effect of the static pressures acting normal to the surfaces 

and the influence of the trailing vortices, i.e., inviscid drag-

due-to-lift. 

B. Inviscid Drag-Due-To-Lift 

Usually called induced drag. The drag that results from the 

influence of trailing vortices (shed downstream of a lifting 

surface of finite aspect ratio) on the wing aerodynamic 

center. The influence is an impressed downwash at the wing 

aerodynamic center which induces a downward incline to 

the local flow.  

C. Viscous Drag-Due-To-Lift 

The drag that results due to the integrated effect of the static 

pressure acting normal to a surface resolved in the drag 

direction when an airfoil angle-of-attack is increased to 

generate lift. 

D. Skin Friction Drag  

The drag on a body resulting from viscous shearing stress 

over its wetted surface. 

E. Pressure Drag 

Sometimes called form drag. The drag on a body resulting 

from the integrated effect of the static pressure acting 

normal to its surface resolved in the drag direction. 

F. Interference Drag 

The increment in drag from bringing two bodies in 

proximity to each other. For example, the total drag of a 

wing-fuselage combination will usually be greater than the 

sum of the wing drag and fuselage drag independent of one 

another. 

G. Profile Drag 

Usually taken to mean the sum of the skin friction drag and 

the pressure drag for a two-dimensional airfoil. 

H. Trim Drag 

The increment in drag resulting from the aerodynamic 
forces required to trim the aircraft about its center of gravity. 

Usually, this takes the form of added drag-due to-lift on the 

horizontal tail. 

I. Base Drag 

The specific contribution to the pressure drag attributed to a 
separated boundary layer acting on an aft-facing surface. 

J. Wave Drag 

Limited to supersonic flow. This drag is a pressure drag 

resulting from canceling static pressure components on 

either side of a shock wave acting on the surface of the body 

from which the wave is emanating. 

K. Aspect ratio 

The aspect ratio is the span divided by the mean or average 

chord. It is a measure of how long and slender the wing 

appears when seen from above or below. Low aspect ratio: 

short and stubby wing. More efficient structurally and 

higher instantaneous roll rate. Moderate aspect ratio: 
general-purpose wing, very widely used High aspect ratio: 

long and slender wing. More efficient aerodynamically, 

having less induced drag [5]. They tend to be used by high-

altitude subsonic aircraft as in Fig. 6. 

V. CENTER OF GRAVITY (CG) 

The Center of Gravity (CG) is the point where the aircraft's 

weight is balanced. The CG value is always measured from 
the leading edge (LE) in the center of the main wing. 

For longitudinal stability, the CG is placed 5% to 15% of 

MAC in front of the NP. This margin for stability is called 

Static Margin. A lower static margin will result in less 

stability, a grater elevator authority (agility) and a more tail 

heavy aircraft. But any CG beyond NP will lead to 

uncontrollable flight conditions and aircraft upset. A higher 

static margin creates more stability, less elevator authority 

(sluggish pitch) and a more nose heavy aircraft. Shown in 

Fig. 5. Too much static margin may lead to an elevator stall 

unable to pitch the aircraft for take-off or landing. 
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Fig. 5: Center of gravity below wing [6] 

 
Fig. 6: Aspect ratio 

 
Fig. 7: completely constructed RC aircraft 

For a typical conventional aircraft design, the CG is 

between 25% to 38% of MAC [6]. 

The Stabilizer Volume is a value for maneuverability. The 

lower the more agile the aircraft gets. Typical values are: 

0.5...0.9  Trainer 

0.3...0.6  Aerobatic 
0.5...0.8  Glider 

0.5...1.1  High-lift Jet 

0.3...0.5  Combat Jet 

0.0 for Delta & Flying Wing (due missing Stabilizer) 

The optimal center of Gravity must be evaluated in 

flight. For safety, reason starts CG evaluation always in a 

conservative manner with a static margin of 15...5% for 

good longitudinal stability. Optimize CG in small steps only 

[3]. 

VI. CONSTRUCTION AND STRUCTURE DESIGN 

As above we discussed all the technical aspects and 

fundamentals for an ideal aircraft modeling Fig. 8. By using 

this all aspect in practice we have constructed a model of an 

aircraft for practical flight and testing purposes as shown in 

Fig. 7.  

Name 
Dimensions in 

millimeter 

wingspan 9900mm 

chord length 20 mm 

wing thickness 12.5 mm 

fuselage length 9200 mm 

fuselage width 15 mm 

horizontal stabilizer span 2550 mm 

horizontal stabilizer chord 

length 
1800 mm 

vertical stabilizer height 1700 mm 

Table 1: Dimensions of the aircraft are as follows: 

Name 
Weight in Grams or 

kilograms 

weight of the model without 

Electronic 

300 grams(gm) or 0.3 

kilograms 

total weight of model with all 
installed electronics 

700 grams(gm) or 0.7 
kilogrms 

VII. ELECTRONICS COMPONENTS AND THIRE SPECIFICATION 

1) 1 Motor 1200KV: 1200 KV Motor will give 1200 RPM 

per volt. 

Fig. 8: Top view of aircraft with dimentnal ratios [7]. 

2) 1 ESC (Electronic Speed Controller) supported this 

motor 30amp: Electronic speed control coverts DC 

power coming from battery to AC power going to 

Motor. It is used to control RC Plane's speed and it also 

provides power to Rx from the battery. 

3) Propellers 10*4.5(10'' inches long): a mechanical device 

for propelling a boat or aircraft, consisting of a 

revolving shaft with two or more broad, angled blades 

attached to it. 
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4) Lipo Battery 2200mha 3S: LiPo batteries are used to 

power RC Planes. We need to consider the following 

factors for choosing battery:- 

 It has to put out the correct voltage. 

 It has to put out enough current to permit the motor to 

 Carry the plane for the required flight time. 

 It has to be light enough that the plane can carry the 

weight. 

5) Transmitter and receiver 6channels: Radio Tx\Rx are 

used to control all the possible functions on a plane. 

Transmitter transmits control information to the Plane. 

Any basic Transmitter must have at least 4 channels for 

Throttle, Elevator, Aileron, Rudders. Radio operates on 

different frequencies, but most commonly used is 
2.4GHz.The receiver takes signal from the Transmitter.  

6) Two Servo motors 9gms: Servos, these are the little 

motors that move the control surfaces on RC planes. 

The servo can move 180° mechanically, but under its 

power, it can only move 90° Selection of propeller on 

basis of Motor rating: Each motor has its max amp 

rating. So a higher KV motor will pull more amps with 

lesser load (smaller prop) compared to a lower KV 

motor spinning the same prop!! So in general on the 

same battery pack, if we want to spin a bigger prop, 

then lower KV motor is suggested and vice versa 

7) CG: After installing all the electronics in the model. 
Now calculate the Centre of gravity of aircraft. Which 

always nearly below the main wing center. Balance the 

plane on the center of main wing width wise [8]. As 

shown in the figure. 

VIII. APPLICATIONS  

1) Surveillance ( It could be for military or general 

security as well) 
2) Many online companies will soon be delivering 

products to their customers through drones. A lot of 

experimental trials have already been carried out and 

are found to be successful) 

3) I think we'll use them as our pets in the future to send 

gifts or things to people. 

4) R/C Aircraft are less energy-consuming Compare to the 

quadcopter. As a result in long Range of Circle is 

covered. 

IX. CONCLUSION 

The R/C Aircraft are being used in today's world in different 

industries like the film industry, Civil Industry, Weather 

forecasting, Forest inspections, and many more even they 

are being used in personal applications. By understanding 

the development in the R/C Drone technology we study in 

this paper about the all required designing fundamentals as 

well as electronics aspects to build an R/C aircraft 

successfully. Discussed the present and Future Applications 

which will make a change in traditional systems operating 
today. By using aspects of this paper one can build its flying 

R/C Aircraft. 
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