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Abstract— Presently the use of unmanned radio-controlled 

aircraft has increased because of its wide range of 
applications. The main motive is to design an aircraft jet F-

14 to reduce the weight, induced drag on wings, increase the 

lift and to run at high speed. To reduce the weight, we have 

used high density foam for the main wings and balsa for 

fuselage. The method by which this motive can be achieved 

is called as sweepback mechanism which converts the 

subsonic speed to supersonic speed. After thousands of tests 

and dozens of improvements, we solved the flight stability 

problem with regards to swept wing flight. In addition to its 

stunningly realistic appearance, the unique design of the 

variable-sweep wings, and powerful combat performance is 

its ability to mount the "Phoenix" missile. Thus, this plane 
can be used in defence applications and also in wars. 
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I. INTRODUCTION  

A fighter aircraft is a military aircraft designed primarily for 

air-to-air combat against other aircraft, as opposed to 
bombers and attack aircraft, whose main mission is to attack 

ground targets. The hallmarks of a fighter are its speed, 

manoeuvrability, and small size relative to other combat 

aircraft. Many fighters have secondary groundattack 

capabilities, and some are designed as dual-purpose fighter-

bombers; often aircraft that do not fulfil the standard 

definition are called fighters. This may be for political or 

national security reasons, for advertising purposes, or other 

reasons. A fighter’s main purpose is to establish air 

superiority over a battlefield. Since World War I, achieving 

and maintaining air superiority has been considered essential 

for victory in conventional warfare. The success or failure of 
a belligerent’s efforts to gain air superiority hinges on 

several factors including the skill of its pilots, the tactical 

soundness of its doctrine for deploying its fighters, and the 

numbers and performance of those fighters. Because of the 

importance of air superiority, since the early days of aerial 

combat armed forces have constantly competed to develop 

technologically superior fighters and to deploy these fighters 

in greater numbers, and fielding a viable fighter fleet 

consumes a substantial proportion of the defence budgets of 

modern armed forces. The name “Tomcat” was partially 

chosen to pay tribute to Admiral Connolly, as the nickname 
“Tom’s Cat” had already been widely used by the 

manufacturer, although the name also followed the 

Grumman tradition of naming its fighter aircraft after 

felines.  

II. LITERATURE REVIEW 

A. Mr. Pierlugi Della Vecchia et. al, 

According to the guidelines dictated in paragraph 3, two 

different solutions for a new regional twin engine turboprop 

aircraft with 90 passengers are proposed: the first with a 5-

abreast fuselage arrangement and the second with 4-abreast. 

To ensure the same aircraft stability and control, tail planes 
have been also designed for both configurations. The reason 

to propose two different fuselage geometries is mainly 

dictated by cabin comfort issue. The 4-abreast configuration 

leads to better aerodynamics both for the fuselage geometry 

(longer) and tail planes, but is characterized by a relevant 

lower cabin comfort, especially for a 90 seats aircraft. 

Conversely, the 5-abreast configuration is slightly worse in 

terms of aerodynamic behaviour but it has more comfort in 

the cabin, giving also the possibility to take on board 

standard cabin baggage in the lower fuselage section area. A 

performance comparison of these two configurations is 

summarized.  

B. Mr.Reece A.Clothier et.al, 

Remotely piloted aircraft systems (RPAS) are one of the 

fastest growing aviation sectors. Like all technologies there 

are risks associated with their use, which arise due to the 

two primary hazards namely: -  

 A collision between a remotely piloted aircraft (RPA) 

and another aircraft (whether the other aircraft is in the 

air or on the ground);   

 The impact of the RPA, or its components, with people 

or structures situated on the ground.   

 
Fig. 1: Illustration of risk scenarios Case 

The certification basis was developed for a single 

engine, tandem-rotor RPA. The Dragonfly Pictures DP-14 

HawkTM was used as a practical example in the report. The 

RPA can be operated beyond visual line of sight (BVLOS) 

of the remote pilot station (RPS) through the use of an 

IridiumTM satellite command and control link (CCL). The 
remote pilot (RP) cannot take direct remote control of the 

RPA but can monitor its status and, if required, initiate pre-

programmed actions via the CCL. The RPA is capable of 

automated take-off and landing, and automated flight 

between pre-defined waypoints. The RPA can detect and 

avoid (DAA) ground-based obstacles through the use of 

short-range sensors and avoidance algorithms implemented 

on-board the RPA. The RPAS has a geofence capability, 

flight termination system, and has pre-programmed 
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responses to common failure scenarios such as loss of the 

CCL or navigation failure. 

C. Mr.Raul Yondo et.al, 

Current aircraft aerodynamic designs have increase in 

complexity (multidisciplinary, multi objective or multi-

fidelity) and need to address the challenges posed by the 

nonlinearity of the objective functions and constraints, 

uncertainty quantification in aerodynamic problems or the 

restrained computational budgets. With the aim to reduce 
the computational burden and generate low-cost but accurate 

models that mimic those full order models at different 

values of the design variables, Recent progresses have 

witnessed the introduction, in real-time and many-query 

analyses, of surrogate-based approaches as rapid and 

cheaper to simulate models. In this paper, a comprehensive 

and state-of-the art survey on common surrogate modelling 

techniques and surrogate-based optimization methods is 

given, with an emphasis on models selection and validation, 

dimensionality reduction, sensitivity analyses, constraints 

handling or infill and stopping criteria. Benefits, drawbacks 
and comparative discussions in applying those methods are 

described. 

D. T J Prasanna kumar, et. al, 

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. The lift generates at a 

given speed and angle of attack can be one to two orders of 

magnitude greater than the total drag on the wing. A high 

lift to drag ratio requires a significantly smaller thrust to 

propel the wings through the air at sufficient lift. In this 

article an attempt was made to bring out the challenges 

associated with the design of a Swept Back Wing for 

aircraft. A swept wing is a wing that angles either backward 

or, occasionally, forward, from its root rather than in a 

straight sideways direction. Wing sweep has the effect of 

delaying the shock waves and accompanying aerodynamic 
drag rise caused by fluid compressibility near the speed of 

sound, improving performance. The objective is to design 

and perform structural analysis of Swept Back Wing for 

aircraft with different load conditions and load factors. The 

Swept Back Wing is designed in CATIA tool. 

E. Zheng Min, et. al, 

Aircraft morphing schemes affect flying performance of 

aircrafts by dramatic change of aircraft body shapes. Such 

schemes eliminate the need for multiple, expensive, 

mission-specific aircraft. Morphing designs include rotating, 

sliding and inflating based on shape change mechanisms. 

The current trend in technology development shows that 

there is room to improve with regards to aircraft size, flying 

range and flight performance envelope. There should be a 

balance between shape change and the penalties in cost, 

complexity and weight. Final performance of the morphing 

aircraft depends heavily on how such a balance is achieved. 
Morphing aircrafts are able to change their body shape for 

various flying performances. Such changes can be either an 

incremental change to facilitate flight control or a significant 

change to adapt to a new mission. The key to successful 

morphing is the scale of geometric wing change to match a 

particular performance requirement. Control morphing 
involves making relatively small adjustments in the shape of 

the wing to control the aircraft during flight. It eliminates 

the need for conventional control surfaces such as ailerons 

and elevons. Basic morphing motions for seamless flight 

control are implemented by wing twist, wing chamber 

change and asymmetric wing extension. 

III. DESIGN OF AIRCRAFT 

Throughout the design process, the team sought to make 
decisions in line with its primary objectives: a sturdy 

lightweight aircraft and simple manufacturing. The team 

first developed a basic airframe fulfilling all the competition 

rules. This airframe was then continuously modified to 

reduce weight, increase strength and simplify 

manufacturing. The team systematically and repeatedly 

analysed each component of the initial airframe to identify 

areas for weight reduction and those that were structurally 

unsound or complex to manufacture. Upon encountering a 

problem area, the team researched existing solutions, 

conducted tests, performed calculations and discussed 
amongst themselves to devise possible solutions. 

A. Weight estimate 

The factors instrumental behind our conceptual design are 

size, lifting capacity, wing loading, ease-of design and 

construction, and drag effects and also the new introduction 

of the shape of container from this year in micro class 
division. Based on the size of plane, the speeds at which it 

would fly, a high lift, low Reynolds number airfoil was 

selected by the team would be best suited for the 

competition. According to the literature survey performed, it 

was found out that an elliptical wing is highly efficient. But 

due its complicated construction a taper wing configuration 

was selected for the simplicity and ease of fabrication. A 

conventional tail was chosen for adding stability to the 

design. The following flowchart describes the thought 

process implemented while doing the initial weight estimate. 

The main idea was to make the dead weight of the aircraft as 
minimum as possible. Moreover, truss structures are used to 

optimise the weight to strength ratio as possible. Therefore, 

conventional tapered wing design is considered. 

B. Wing Design 

Tapered Wing - The tapered wing was a good option 

because it provided us with the benefits of an elliptical wing 
while still being rectangular in shape. The tapered wing also 

has added advantages of from the standpoint of weight and 

stiffness. The tapered wing was also a good choice from a 

weight efficiency point of view since the amount of material 

as we go away from the root decreases. 

 
Fig. 2: Tapered wing 
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Standard taper ratio is in the range of 0.3 to 0.4 for jet 

aircraft  

Tip chord    = 12cm  
Root chord = 36cm  

Taper ratio = 12/36  

= 0.33 

Higher taper ratio plane wings may contribute to 

the plane to become unbalanced when in flight because of 

an unequal distribution of weight. Do not use winglet 

measurements, where the wing bends up or down at the end, 

as the chord tip measurement. 

1) Variable Sweep back Wing  

The most successful morphing wing aircraft today uses 

variable sweep wing design.’ A variable sweep wing (or 

swing-wing) is an airplane wing that may be swept back and 
then returned to its original position during flight’. It is most 

challenging to combine efficient low-speed flight with 

efficient high-speed flight. This design has been used 

primarily in military aircraft as an example of variable 

geometry. The Figure 3 shows the jet powered aircraft 

capable of changing the wing sweepback. It has three sweep 

positions: 20, 40 and 60o to function at both low and high 

speeds. The aim was to produce a single aircraft to fulfil a 

defence interceptor requirement having supersonic speed. 

As the main requirement of a fighter aircraft is to convert 

subsonic speed to super-sonic speed. 

 
Fig. 3: Sweep back Wing Position 

 
Fig. 4: Sweep back wing design parameters. 

C. Fuselage Design 

The factors that affected the choice of design was the wing 

loading characteristics along with the capability of loading 

flexibility for the different types of balls. While the lifting 

fuselage could potentially reduce wing loading, there was 

the potential problem of executing a low-weight 

construction along with the excessive air foil thickness to 

accommodate a variety of potential loads. Additionally, 

while the flying provided good drag efficiency, a 
conventional design was found to be often favoured within 

the model building community due to ease of construction 

and general experience within the R/C community about 

building conventional aircraft. The results of the trade 

studies are displayed in Table 1. 

Categories Weighting Conventional 
Blended 

 
Flying  
Wing 

Construction 30% 
4 
 

2 3 

Weight 
20% 

 
2 2 4 

Flight 

Performance 

20% 

 
3 

2 

 

3 

 

Theoretical 

Analysis 

30% 

 
4 

2 

 

2 

 

Total 100% 3.4 2 2.9 

Table 1: Fuselage type score table 

D. Tail Wing Design 

There are two factors considered while designing of tail 

wing. Namely: While the Horizontal Tail increases 
effectiveness of the horizontal control surfaces through the 

winglets, it also adds increased weight to the design since 

we require a number of vertical surfaces with their control 

servos, which may not be considerable. 

Categories Weighting Conventional T-tail V-tail 

Construction 40% 4 2 3 

Flight 

Performance 
20% 3 3.5 3.5 

Theoretical 

Analysis 
30% 3 2 2 

Total 100% 3.25 2.45 2.7 

Table 2: Tail Type Score Table 

E. Airfoil Selection 

The two-dimensional data was obtained by analyzing the 

64A208 airfoil in XFOIL at the cruise Reynolds and Mach 

Numbers (200531 and .027, respectively). Between -4 and 4 

degrees, we recorded similar lift coefficients for the speeds 

of 54.0 and 62.4 miles per hour respectively. As the Angle 

of attack was increased, the values diverged, with a 

maximum difference of 0.84 at a 6-degree angle. The 

inability of the testing set-up to record lift forces greater 

than 2.5 pounds accounts for this discrepancy. 

F. Electronic Duct fan 

The most common type of model aircraft seen flying under, 

radio control at model flying sites in the UK, is probably of 

the “spitfire” pattern – that is, a model aircraft with propeller 

at the front driven by an electric or IC engine, a monoplane 

wing in the middle, and a rear tail plane and fin. However, 

many modellers aspire to build and fly different types of 
aeroplanes (of which there are a very large number) such as 

biplanes and canards. Additionally, the motor ad propeller 

can be mounted centrally, at the rear, on the wings and so 

on. In fact, model designs appear in a greater degree of 

profusion than is ever seen on full size aircraft in the modern 

era. This is in marked contrast to historical experience (in 
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the period up to the second world war) when full size 

designs proliferated but models were rather simple and more 

uniform. 

 
Fig. 5: Working of EDF 

Total empty weight of aircraft= 6Kg 

Required Thrust = 1.5*total weight  

= 1.5*6 

= 9Kg 

Based on the required thrust which is 9kg we can 

select an EDF Pair which delivers a total thrust of 9kg or 

more. 

G. Electronic Speed Controllers (ESC) 

The electronic speed control is an important part of your 

model airplane. Once plugged into the receiver’s throttle 

channel, connected between the battery pack and motor, the 

ESC will regulate the speed of your plane’s motor. ESC. An 

Electronic Speed Controller does several things. First, it 

converts your battery voltage down to 5v which is what your 

receiver runs off if. Not all speed controllers have this 

capability. When buying one what you are looking for is and 
ESC which says on it BEC or UBEC. This stands for 

[(Universal) Battery Elimination Circuit.] The second thing 

the ESC does is it converts the DC power from your battery 

to an AC current which is required by the motor. Brushless 

motors run off of AC current.  

H. Batteries 

These batteries encapsulate enormous amounts of energy in 

compact lightweight packages. They've extended flight 

times and drastically increased the power and performance 

of our RC airplanes. They've caused droves of people to 

ditch their slimy glow powered planes for nice clean and 

easy electric power. As you can see in the laptop photo, 

there is circuitry (electronic chip) inside laptop batteries. 

This circuitry monitors the temperature of the pack as well 

as the voltage of each cell. 

I. Transmitter & Receiver 

Usually a simpler transmitter consists of power supply and 

oscillator, a modulator, amplifier and antenna or 

transmitting radio frequency. A simple receiver consists of 

demodulator, oscillator, cordrature mixer and antenna which 

is used to receive signal from transmitter. 

IV. CONCLUSION 

Due to the sweepback mechanism used we were capable to 

convert the subsonic speed to supersonic speed. By using 

the sweepback mechanism with an aerofoil 64A208 and 

64A209 we have successfully increased the lift of the plane 

and reduced the drag. This aircraft which we have designed 

is capable and stable at slow flight and fast flight also. The 

result of this design is a durable, maintenance-free wing 

sweep feature which provides pilots with a worthy flying 

experience. 
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