
International Journal of Research Publication and Reviews, Vol (6), Issue (5), May (2025), Page – 8275-8282                                       

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com  ISSN 2582-7421 

 

ANALYSIS OF EFFICIENCY OF LAYOUT IN AIRPORT 

RAKSHITH M1, DEEPIKA RANINA2  

1 5TH YEAR B.ARCH PES UNIVERSITY 
2 ASSOCIATE PROFESSOR PES UNIVERSITY 

ABSTRACT : 

The layout efficiency of an airport significantly influences the movement of passengers, aircraft operations, operational expenses, and the overall experience of 

users. This paper investigates the different factors that lead to an effective airport design, such as terminal architecture, runway arrangements, baggage handling 

systems, security screening areas, and accessibility features. Additionally, it analyzes case studies of prominent international airports to assess best practices and 

identify possible areas for enhancement. 
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INTRODUCTION 

Additionally, it analyzes case research of distinguished global airports to assess exceptional practices and identify feasible regions for enhancement. Airports 

function as vital centers for worldwide journey, and their effectiveness substantially influences airlines, tourists, and freight organizations. An effectively 

designed airport layout promotes seamless operations, reduces delays, and improves safety. On the opposite hand, an inadequately planned layout can result in 

overcrowding, inefficiency, and higher operational prices. This paper seeks to have a look at the factors that affect airport layout efficiency and advocate answers to 

decorate each design and functionality. 

Moreover, the function of airports has converted to embody greater than just transportation stations. 

Numerous modern airports perform as industrial complexes, providing shopping, eating, and leisure offerings, which highlights the importance of a 

streamlined layout. 

The incorporation of automation, artificial intelligence, and digital technology in airport operations is important for boosting the glide of passengers and 

improving operational efficiency. On the alternative hand, an inadequately designed layout can cause heightened congestion, ineffective resource usage, 

extended transit durations, and multiplied operational fees. These shortcomings can result in vacationer discontent, delays for airlines, and economic 

losses. Airport designs need to adapt in reaction to growing air travel needs, technological improvements, and sustainability elements. Elements 

consisting of terminal format, runway layout, bags handling structures, and security protocols have to be thoughtfully organized to foster a extra green 

and person-friendly ecosystem. 

OBJECTIVE 

 Analyzing how various airport layouts affect passenger flow, aircraft movement, and logistical operations in order to determine how they affect 

operational efficiency. 

 
 Identifying the main elements influencing airport efficiency entails looking at security protocols, luggage handling systems, accessibility, and 

sustainability issues that support airport operations. 

METHODOLOGY 

 Review of the Literature: Analyzing previously published scholarly works, business reports, and case studies on the operational efficacy, terminal 

layouts, and airport layout efficiency. 

 
 Case Study Analysis: Analyzing successful airport layouts to find best practices and creative ideas. 

http://www.ijrpr.com/
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LITERATURE REVIEW 

 According to research by de Neufville and Odoni (2013), airport terminal designs must be adaptable and modular in order to meet the evolving needs 

of passengers and airline operations. Researchers investigated several terminal layouts, including as linear, pier, satellite, and hybrid designs, and 

assessed their effects on passenger flow and aircraft efficiency. 

 
 Runway and taxiway configurations: Research by the Federal Aviation Administration (FAA) and the International Civil Aviation Organization 

(ICAO) looks at how aircraft movements, fuel economy, and air traffic congestion are impacted by parallel, intersecting, and independent runways. 

 
 Streamlining Passenger Flow: Bazargan's (2016) study on airport operations management emphasizes how queuing theory and simulation modeling may 

help speed up passenger processing at boarding gates, security checks, and check-in. 

 Graham's (2014) study, along with findings from the International Air Transport Association (IATA), investigates optimal strategies for positioning 

security checkpoints, implementing biometric verification technologies, and the impact of customs procedures on airport traffic. 

 
 The effectiveness of automated baggage handling systems, such as RFID tracking and robotic sorting, in reducing transit delays and instances of 

baggage mishandling has been explored in academic studies and industry research. 

LINEAR CONFIGRATION 

In airport design, a linear layout occurs when different terminals and airport amenities are arranged in an elongated or linear fashion around a central 

axis or a straight line. This design style is widely employed because to its effectiveness, simplicity, and convenience of use for both passengers and 

aircraft. These are some crucial characteristics and elements to consider while creating a linear airport plan.This method is used in the construction of 

all Indian airports. 

Terminal Layout: Usually placed parallel to runways or taxiways, terminals, concourses, and other passenger amenities form a straight line. 

In order to facilitate passenger access to their gates, boarding areas and gates are frequently positioned along the length of the terminal structure. 

Convenient Passenger Flow: Without requiring intricate direction changes, passengers proceed linearly from the check-in desks to security checkpoints 

and finally to their designated gates. 

Passengers are less likely to have to go back or negotiate a labyrinthine layout because to the linear architecture. 

PIERCONFIGRATION 

Pier Terminal: This design adds more airplane gates while keeping accessibility, much like the linear terminal but with longer piers. It reduces the need 

for extended taxiing and maximizes available space. 

By minimizing traffic and guaranteeing speedy turnaround times, the pier design facilitates effective aircraft movement. This design is used by several 

large airports, including Paris Charles de Gaulle and London Heathrow, to handle several carriers and expedite passenger flow. Long walking distances, 

however, can be an issue, much like the linear terminal. Automated transportation systems, moving walkways, and effective gate distribution are used to 

solve this. 

SATELLITE CONFIGRATION 

A satellite layout is a prevalent architectural form for airport terminals. It is distinguished by a central terminal building from which concourses, often 

known as "satellites," spread. Each satellite acts as a passenger departure and arrival location and usually has several gates. This design has a number of 

unique benefits and characteristics. 

 
 Satellite terminals make optimal use of existing land by connecting to many satellites, allowing for easy expansion of airport capacity as needed. 

 
 Gate Flexibility: By adding or changing satellites, airports with satellite arrangements may quickly adjust to variations in aircraft size and passenger 

demand. 

 
 For certain airline alliances or carrier operations, different satellites might be customized. 

 
 Improved Passenger Flow: Passengers take a more straight and efficient route from the main terminal to the satellites' departure gates. 

 
 In order to increase operational effectiveness and passenger comfort, security checks and passenger facilities are frequently located in the main 

terminal. 

 
 Optimized Aircraft Movement: Direct taxiing to and from satellite gates reduces taxiing time and airport congestion. 
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 Simultaneous airplane movements and turnarounds are made possible by many satellites. 

 Scenic Views: Using the satellites' windows, passengers may enjoy beautiful views of the airfield, runways, and aircraft, which enhances the tour 

experience. 

 Airports may also easily expand by installing more satellites or boosting the capacity of their current ones in response to an increase in passenger 

demand. 

 Amenities and Services: To make it simpler for passengers to get right of entry to them, the relevant terminal may also provide various passenger 

services, inclusive of as shops, restaurants, lounges, and baggage claim. 

 Challenges: It can be steeply-priced to build and preserve satellite tv for pc systems. 

 The strolling distances between some of the satellites' gates and the principal terminal can also need trip offerings or moving walkways. 

CONCOURSE CONFIGURATION 

Concourse Configuration: A number one terminal is connected to many concourses with gates in this configuration. Concourses can be arranged in a 

variety of ways, such as linear, T- shaped, or Y-shaped designs, to optimize aircraft parking and passenger movement. This design improves efficiency by 

cutting down on aircraft taxiing lengths and more evenly distributing passenger movements around the terminal. In order to offer comfort to passengers, 

the concourses commonly consist of lounges, retail areas, and passenger offerings. To make shifting across concourses easier, computerized people 

movers or travel trains are often used, in particular at predominant airports.This association is used by airports which include Denver International 

Airport and Los Angeles International Airport to handle excessive passenger masses even as keeping effective gate get entry to. Concourse designs are 

also adaptable sufficient to house phased expansions, which makes them suitable for growing air traffic demand. 

CASE STUDIES 

FRANKFURT INTERNATIONAL AIRPORT 

 (LINEAR LAYOUT CONFIGRATION) 

LONDON HEATHROW AIRPORT 

 (PIER LAYOUT CONFIGRATION) 

 

• Linear Terminal (Finger Layout) – Frankfurt Airport (Germany) 

• Advantages: Efficient plane parking, easy get entry to to a couple of gates 

• Disadvantages: Long on foot distances for passengers 

• Effectiveness Rating: 7/10 

• Planning Considerations: Requires moving walkways or automated transport structures to lessen passenger fatigue 

• Pier Terminal – London Heathrow Airport (United Kingdom) 

 

Advantages: Optimizes gate accessibility, minimizes aircraft taxiing distances Disadvantages: Can create congestion in pier corridors 

Effectiveness Rating: 8/10 

Planning Considerations: Requires huge concourses and powerful crowd control techniques 

 

There are operational benefits and passenger problems associated with Frankfurt Airport's finger-layout linear terminal. The planning considerations 

required to enhance the passenger experience are covered in further depth below, with an emphasis on automated transport systems and moving 

walkways. 

Broad transferring walkways had been positioned up at Frankfurt Airport to let travelers tour big distances unexpectedly, especially in its larger 

terminals. These walkways are located to facilitate green motion of transit passengers in excessive- site visitors locations, consisting of the corridors that 

join Terminal 1's concourses (A, B, C, and Z).Among the principle blessings are: 

 
Reduced travel fatigue: Passengers benefit significantly from transferring walkways, in particular people who are aged, have mobility troubles, or have 

massive convey-on bags. 

 
Faster transit examples: By lowering the quantity of time had to go to some distant gates, walkways make it easier for tourists with tight connections. 

 
Increased airport capacity: By decreasing foot traffic, moving walkways help the airport avoid traffic jams and correctly cope with heavy passenger 

masses. 
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Although the pier terminal architecture at London Heathrow is quite efficient, vast concourses, sophisticated crowd monitoring, moving walkways, and 

conspicuous signs are all necessary to control the flow of people in the pier corridors. These planning techniques preserve operational effectiveness while 

enhancing the traveler experience. 

HONG KONG INTERNATIONAL AIRPORT 

 (SATELLITE LAYOUT CONFIGRATION) 

Satellite Terminal – Hong Kong International Airport (China) 

Advantages: Increased plane potential, green passenger motion thru automated trains Disadvantages: Requires additional transport infrastructure 

for connectivity 

Effectiveness Rating: 9/10 

Planning Considerations: Should integrate excessive-pace human beings movers to reduce transit time 

Although the satellite terminal architecture at Hong Kong International Airport is quite effective, the seamless operation of the passenger flow depends on 

high-speed people movers like the APM. HKIA guarantees short transit times while preserving top-notch efficiency by carefully planning transportation 

systems, improving passenger flow within the terminal, and utilizing technology. 

 

 

 
 

 
 
 
 
 
 
 
 
 

 

 

An evaluation of global airports employing diverse layout configurations well-knownshows vast insights into how design selections effect operational 

efficiency and passenger enjoy. Each format comes with its own blessings and barriers, which must be considered in the context of an airport’s scale, 

site visitors quantity, and geographic constraints. 

1. Efficiency is Directly Influenced by Terminal Configuration 

 
Frankfurt’s linear terminal layout simplifies aircraft movement and passenger directionality but results in extended walking distances. The implementation 

of moving walkways partially mitigates this, but the need for physical exertion remains a drawback for certain passenger groups. Inference: Linear 

layouts work best in medium- traffic airports or where horizontal expansion is feasible. However, supplemental mobility solutions are essential to 

enhance user experience. 

2. Pier Layouts Balance Space Utilization and Gate Access 

 
London Heathrow’s pier system effectively manages a high extent of flights and passengers, but congestion within piers can end up a bottleneck. This 

layout optimizes taxiing distances but calls for cautious human flow making plans. 

 

Inference: Pier configurations are powerful in growing gate density with out overcomplicating terminal shape, however they call for sturdy signage 

structures and crowd control strategies to keep efficiency. 

3. Satellite Terminals Support Scalability and High Passenger Volume 

 

Hong Kong International Airport’s satellite model allows good sized enlargement without overcrowding the important terminal. The use of high-speed 

people movers reduces transit time, making an allowance for seamless connectivity among terminals. 

Inference: Satellite layouts are ideal for mega hubs expecting destiny increase, furnished they invest in reliable, high-capacity internal transit structures. 

 
4. Automation and Mobility Infrastructure Are Non- Negotiable 

Across all case studies, automation—whether or not within the shape of transferring walkways or airport people movers—performs a essential role in 

compensating for massive spatial layouts. The success of Hong Kong’s layout mainly underscores the importance of integrating transportation 

generation into the airport layout. 
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Inference: The larger and more complicated the airport, the more essential automatic transportation structures turn out to be for keeping high passenger 

satisfaction and operational go with the flow. 

The layout style of an airport is a crucial determinant of its operational performance, passenger pleasure, and long-term adaptability. Through a 

complete evaluation of literature and actual-world case studies from airports like Frankfurt, London Heathrow, and Hong Kong International, this 

examine has demonstrated how different terminal configurations— linear, pier, and satellite tv for pc—have unique affects on the efficiency and 

functionality of airports. 

 

Linear layouts, whilst simple and direct, frequently bring about longer taking walks distances, necessitating the combination of automated mobility 

answers to beautify passenger convenience. Pier configurations, however, offer a stability among spatial efficiency and accessibility but require powerful 

crowd management to keep away from congestion. Satellite layouts prove to be the most scalable and green for excessive-capacity hubs, supplied 

they're supported with the aid of sturdy inner shipping systems which include automated human beings movers. 

 

Across all models, the mixing of automation, clever delivery planning, and modular enlargement abilties emerges as important for preserving 

operational go with the flow and ensuring passenger comfort. Moreover, airports need to now be considered now not simply as transit points but as 

complicated, multifunctional areas that demand thoughtful, adaptive design procedures. 

 

This studies underscores the importance of aligning airport layout with technological improvements, growing tour needs, and the evolving expectations 

of users. For growing nations, inclusive of India, adopting global fine practices in layout making plans, mobility infrastructure, and virtual integration 

might be key to improving airport capability and reaching worldwide benchmarks in efficiency and user experience. 

 

Furthermore, when comparing Indian airports to their international opposite numbers, it becomes glaring that even though extensive development has 

been made in current years, there's still an opening in phrases of format performance, automation, and passenger carrier pleasant. Indian airports often 

rely heavily on linear configurations, which, at the same time as practical, won't assist developing passenger volumes without further investment in 

internal mobility systems and digital integration. 

 
To increase Indian airports to international standards, it's far crucial to: 

 
• Prioritize consumer-centric layouts with clean signage, seamless transitions, and decreased strolling distances. 

 
• Integrate modular layout standards that allow for flexible enlargement without disrupting contemporary operations. 

 
• Invest in automation and smart structures to make certain scalable, actual-time responsiveness to visitors demands. 

 
• Emphasize sustainable design to destiny-evidence airports against both environmental and infrastructural demanding situations. 

 
In end, the format of an airport isn't always simply an architectural blueprint it's far a strategic framework that without delay impacts how successfully 

an airport can perform, develop, and serve its users. With the increasing complexity of air tour, destiny airport designs need to holistically integrate 

spatial logic, advanced technology, and consumer experience to satisfy the evolving demands of world mobility. 
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Passenger satisfaction with an airport is a multifaceted final results, stimulated via various factors that collectively shape the general journey enjoy. One of the primary 

determinants is the performance of airport techniques.Quick and problem-free check-in approaches, streamlined protection checks, and set off boarding make a 

contribution notably to a nice affect. Passengers admire airports that prioritize performance, minimizing wait instances and ensuring a easy transition from test-in to 

boarding.Cleanliness and comfort are pivotal participants to normal satisfaction. Well-maintained centers, which include restrooms and waiting areas, create a positive 

surroundings for travelers. Comfortable seating, suitable temperature manipulate, and plausible noise stages further decorate the passenger experience 
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Ultimately, a positive airport experience is shaped by the convergence of factors, including accessibility, security measures, staff friendliness, and the overall layout and 

design of the airport 

 
Compared to some foreign airports, Indian airports may face challenges in providing consistently high levels of cleanliness, efficient passenger processes, and 

technological integration. Foreign airports often excel in seamless security procedures, modern amenities, and well-designed layouts, contributing to an enhanced traveler 

experience. While Indian airports have made significant improvements, continued focus on these aspects, along with staff training and infrastructure development, could 

further elevate the overall satisfaction for passengers, aligning them more closely with the standards set by some leading international airports. 
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