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ABSTRACT: 

The goal of this article is to answer the changing operational requirements and technology 

improvements by investigating the conceptual design concepts of next-generation military aircraft. In a 

time of swift technological advancement and ever-changing security threats, developing military aircraft 

requires creative solutions that combine state-of-the-art technology with strategic design principles. The 

conceptual framework takes a multifaceted approach, taking into account variables including 

sustainability, mission adaptability, stealth capabilities, and aerodynamic performance. The proposed 

aircraft are designed to perform well in hostile settings by utilizing cutting-edge materials, propulsion 

systems, and avionics, providing improved survivability and mission effectiveness. Versatile airframe 

configurations, sophisticated sensor suites for situational awareness, and integrated self-defense systems 

are important components of the conceptual design.  
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I. INTRODUCTION 

The development of military aircraft design 

has influenced innovation and changed the 

nature of contemporary combat, making it a key 

component of international defense plans. The 

need for innovative, adaptable, and 

technologically sophisticated military aircraft 

has never been greater as geopolitical 

environments change and threats grow more 

varied and complex .This introduction provides 

context for discussing the conceptual design of 

military aircraft of the future, highlighting the 

integration of advanced technologies, strategic 

vision, and operational needs. This paper aims to 

clarify the fundamental ideas that drive the 

creation of next-generation military aircraft and 

their crucial role in determining the direction of 

airpower by exploring the complexities of 

conceptual design. The conceptual design of 

military aircraft represents an all-encompassing 

methodology that goes beyond simple 

engineering criteria. 

 

II. DESCRIPTION 

a) Weight Estimation 

 The practice of projecting or estimating an 

object's, structure's, or system's estimated weight 

based on its design specifications, materials, 

components, and planned usage is known as 

weight estimation. In order to create an estimate, it 

entails studying the numerous components that go 

into the overall weight and employing engineering 

concepts, mathematical models, and actual data. 

Weight estimation is crucial in engineering and 

design disciplines for evaluating a project's 

viability, efficacy, and affordability. It supports 

well-informed decisions about material selection, 

structural integrity, transportation needs, and 

resource allocation made by designers, engineers, 

and stakeholders. 
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b) Wing loading 

A basic idea in aerodynamics, wing 

loading measures the quantity of weight supported 

by a specific area of an aircraft's wing. It is 

defined as the weight-to-wing area ratio of the 

aircraft, and is commonly stated in pounds per 

square foot or kilograms per square meter. 

Understanding an aircraft's wing loading can help 

you better understand its performance traits, such 

as lift capacity, maneuverability, and stall speed.  

Wing loading (WL) can be expressed 

mathematically as follows: 

WL= W/S 

Elevated wing loading signifies that the 

weight of the aircraft is dispersed over a 

comparatively limited wing area, leading to 

elevated wing loading values. On the other hand, 

low wing loading levels result from the weight 

being distributed over a greater wing area. 

c) Airfoil selection 

When selecting an airfoil for an airplane, 

there are several factors to consider, including the 

intended function of the aircraft, structural 

problems, aerodynamic properties, and 

performance requirements. Below is a synopsis of 

the process: To strike the right balance between 

performance, economy, and safety, selecting an 

airfoil for an aircraft requires extensive research, 

careful consideration of a number of factors, and 

occasionally making concessions. This is due to 

the iterative design process, aerodynamic 

considerations, structural considerations, mission 

requirements, and performance goals.  

d) Powerplant selection 

When selecting a powerplant for a military 

airship, care must be taken to evaluate and choose 

the impetus structure that best suits the aircraft's 

mission profile, execution goals, and operational 

requirements. The powertrain, which is often made 

up of motors and related parts, has a big impact on 

the aircraft's endurance, speed, range, 

maneuverability, and payload capacity. These are 

the main factors to consider when selecting a 

powerplant for a military aircraft. 

e) Fuselage design 

The formation of the central body 

structure, which contains the cockpit, group, 

aerodynamics, and payload, is part of the fuselage 

plan military flying machine. It also provides 

auxiliary judgment, streamlined effectiveness, and 

survivability highlights The fuselage may be a 

fundamental part of the aircraft, influencing its 

overall performance, mission capabilities, and 

operational viability Working together, aircraft 

designers, engineers, producers, and 

administrators may ensure that fuselage plan 

destinations are fulfilled while maintaining the 

necessary degree of execution, security, and 

mission effectiveness. 

f)Landing gear design 

The development of structures that support 

aircraft during takeoff, landing, and ground 

operations is included in the landing equipment 

plan military flying machine. Additionally, factors 

like mission requirements, toughness, and 

execution are taken into account specifically for 

military operations. As the link between the 

aircraft and the ground, the landing gear provides 

stability, control, and back support during various 

off-light phases. The following are the main 

viewpoints: in landing, adapting, planning, and 

military aircraft 

g) Performance characteristics 

The components that make up an aircraft's 

execution characteristics are what determine how 

well the machine operates in certain flying 

conditions. When determining an aircraft's 

capacity and fitness for a particular mission, these 

highlights are important. Speed, extend, payload, 

endurance, elevation execution, maneuverability, 

soundness and control, fuel efficiency, and natural 

execution are examples of execution 

characteristics. These aspects are interconnected 

and influenced by various factors, including 
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operational considerations, propulsion framework, 

and streamlined features. 

h) Centre of gravity estimation

 Selecting the official airship for a power 

plant entails carefully assessing and figuring out 

which propulsion system best suits the operational 

needs, performance objectives, and mission profile 

of the aircraft. The power plant, which usually 

consists of engines and related parts, affects an 

aircraft's speed, grip, maneuverability, payload, 

and endurance. These are the key factors to take 

into account when selecting a power s

military aircraft. 

III. METHODOLOGY 

           A set of   Military Aircraft has been 

considered for comparative study in various 

parameters such as wing span, Length, Height, 

Wing Area, Maximum seat Capacity, Range, Fuell 

capacity, Service Celling, Weight capacity, Engine 

Type, Max speed, Cruise speed, Max Take Off 

Weight, Wing load, Rate of climb etc., 

       The following Aircraft are taken for the 

Comparative studies, 

a) T-38 Talon 

b)  HAL Tejas 

c)  F-104 Starfighter 

d)  F-117 Nighthawk 

e)  F-16 Fighting Falcon 

f)  F-22 Raptor 

g)  F-35 Lightning 

h)  P-38 Lightning. 

We developed a number of estimates in light of 

the parameter soft he bench mark investigation in 

order to ascertain the necessary airplane 

parameters. 

 

First, in order to estimate the weight of the 

aircraft, we added up the weight of the fuel, the 

weight of the payload, and the weight of the 

aircraft during the purge. 

W = W payload + W fuel + We
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The following Aircraft are taken for the 

16 Fighting Falcon  

We developed a number of estimates in light of 

the parameter soft he bench mark investigation in 

order to ascertain the necessary airplane 

First, in order to estimate the weight of the 

added up the weight of the fuel, the 

weight of the payload, and the weight of the 

e 

Following the estimation of weight, wing stacking 

has been computed using the Vmax and the 

separate landing. By then, the airfoil choice has 

been made in accordance with the requisite lift, 

camber, and lift coefficient, among other desired 

parameters. 

The liquid speed, including fluid thickness and 

associated reference range, and the lift provided by 

a lifting body are connected by a dimensionless 

metric called the lift coefficient (CL). A lifting 

body can be a foil-bearing whole or a thwart, such 

as an aircraft with fixed wings.CL is influenced by 

the body's angle to the stream, its Reynolds 

number, and its Mach number.

  The area lift coefficient CL, where the 

thwart chord acts as the reference region rather 

than the reference range, represents the energy lift 

qualities of a two-dimensional thwart area.

The most crucial step in the procedure is 

the chosen plan, in which 

center stage and generates a significant push 

sufficient for the aircraft. The primary function of 

the aircraft is therefore played by this air frame 

design, which is then built depending on the 

aircraft's purpose and performance par

 

The runway's design section where the 

majority of commercial aircraft employ a tricycle 

arrangement. In this layout, the aircraft is 

equipped with one run under its nose and two 

alternate landing gears under its wings. The 

landing gear retracts into the body during flight in 

order to increase fuel efficiency and decrease drag. 

Gross Weight

Payload Fuel Weight

Volume 7 Issue 3, May-June 2024 

www.ijsred.com 

Page 41 

 

Following the estimation of weight, wing stacking 

has been computed using the Vmax and the 

, the airfoil choice has 

been made in accordance with the requisite lift, 

camber, and lift coefficient, among other desired 

The liquid speed, including fluid thickness and 

associated reference range, and the lift provided by 

connected by a dimensionless 

metric called the lift coefficient (CL). A lifting 

bearing whole or a thwart, such 

as an aircraft with fixed wings.CL is influenced by 

the body's angle to the stream, its Reynolds 

number, and its Mach number. 

The area lift coefficient CL, where the 

thwart chord acts as the reference region rather 

than the reference range, represents the energy lift 

dimensional thwart area. 

The most crucial step in the procedure is 

 the power plant takes 

center stage and generates a significant push 

sufficient for the aircraft. The primary function of 

the aircraft is therefore played by this air frame 

design, which is then built depending on the 

aircraft's purpose and performance parameters. 

The runway's design section where the 

majority of commercial aircraft employ a tricycle 

arrangement. In this layout, the aircraft is 

equipped with one run under its nose and two 

alternate landing gears under its wings. The 

nto the body during flight in 

order to increase fuel efficiency and decrease drag. 

Gross Weight

Fuel Weight Empty Weight



International Journal of Scientific Research and Engineering Development-– Volume 7 Issue 3, May-June 2024 

        Available at www.ijsred.com 

ISSN : 2581-7175                                  ©IJSRED:All Rights are Reserved Page 42 

 

When the craft is on the ground or during takeoff 

and landing, the undercarriage is extended for 

stability and support.  

IV.  RESULT AND DISCUSSION: 

Based on the Parameters of the comparative study 

the aircraft is designed with a mean value. We 

have several Plots and table to study the 

parameters of the aircraft mentioned below, 

 

 

 

Aircraft Model 

Wing 

Span(m) Length(m) Height(m) 

Wing Aera 

(sq. feet) 

Max Seating 

Capacity 

T-38 Talon 7.6 14 3.8 170 2 

HAL Tejas 8.2 13.2 4.4 360 2 

F-104 Starfighter 6.36 17 4.1 21 2 

F-117 Nighthawk 13.2 19.4 3.9 43 1 

F-16 Fighting 

Falcon 9.96 15 4.8 300 1 

F-22 Raptor 14 18.9 5.08 840 1 

F-35 Lightning 10.7 15.7 4.38 460 1 

P-38 Lightning 15.85 12 3.912 327.5 1 

      Table-1. 

Aircraft Model Engine Type 

Weigh

t (kg) 

Range 

(km) 

Fuel 

Capacit

y 

Service 

Ceiling 

(m) 

T-38 Talon 

Northrop T-38 Talon (Turbojet 

Engine) 3,250 1759 5553 16,667 

HAL Tejas General Electric F404-GE-IN20 13,300 850 7,500 15,240 

F-104 

Starfighter 

General Electric J79 (Turbojet 

Engine) 6,387 2,012 5,746  22,000 

F-117 

Nighthawk 

Turbofan and General Electric 

F404 23,625 1720 52,500  13,716 

F-16 Fighting 

Falcon 

Turbofan and General Electric 

F110 9,207 4220 7,000 16,764 

F-22 Raptor 
Pratt &Whitney F119 

(Turbofan) 2,270 3000 18,000 15,240 

F-35 Lightning 
F135's 5th Generation 

(Turbofan) 13,290 2220 18,300 15,000 

P-38 Lightning Allison V-1710 5,800 2100 7,500 13,400 

      Table-2 

Aircraft Model 

Max speed 

(km /hr) 

cruise 

Speed(km/hr) 

Max Take 

Off 

Weight 

(kg) 

Wing 

loading 

(kg/m) 

Rate of 

Climb(m/s) 

T-38 Talon 1,381 1,382 5,670 400 171 

HAL Tejas .2,205 2,205 13,500 255.2 62 

F-104 Starfighter. 2,717 2253 13,170 514 244 

F-117 Nighthawk 1,003 993 23,814 329 860 
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F-16 Fighting 

Falcon. 2,414 2100 16,875 689 249 

F-22 Raptor. 2,414 2,410 37,875 313 350 

F-35 Lightning. 1,976 1,930 22,680 526 230 

P-38 Lightning. 760 640 9,798 261 241 

      Table-3 

 

Chart-1 
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Chart-3 

V. AVERAGE DESIGN PARAMETERS   

S. No                           Parameters                  Military Aircraft 

 1 Wing Span(m)                         10.73      

2 Length(m)                         15.65 

3 Height(m)                          4.29 

4 Wing Aera (sq. feet)                         315.5 

5 Max Seating Capacity                            1 

6 Engine Type                Turbofan Engine 

7 Weight (kg)                         9,641 

8 Range (km)                         2,235 

9 Fuel Capacity                    15,262.375 

10 Max speed (km /hr)                       1,858.75 

11 Cruise Speed(km/hr)                      1,716.625 

12 Max Take Off Weight (kg)                      17,992.75 

13 Wing loading (kg/m)                          410.9 

14 Rate of Climb(m/s)                         300.875 

15 Service ceiling(m)                     14,128.315 

      Table-4  

VI. CONCLUSION 

 

In summary, our fighter jet aircraft model's 

fundamental design has been determined 

through extensive computation and the 

development of several design standards and 

performance requirements. Even though we've 

come a long way, it's crucial to acknowledge 

that further changes could be needed to the 

current design in order to fully realize our 

intended objectives.  

Our ultimate proposal combines speed, agility, 
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and contemporary weapons capabilities to meet 

the demanding requirements for a high-

performance fighter jet. It is imperative to 

recognize that design perfection is an ongoing 

pursuit; as such, our model will evolve through 

incremental enhancements and adjustments 

aimed at achieving optimal combat efficiency. 

We have learned vital lessons from this 

endeavor, which emphasizes the substantial 

work that went into its construction. We're 

committed to continuing to push the boundaries 

of innovation going forward. 
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