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Airbus 320 Study Guide

Preparing for an exam or certification on the Airbus A320 family can feel like navigating a complex airspace.
Whether you're a student pilot, an instructor, or a seasoned professional looking to refresh your knowledge, a
structured study guide is essential. This comprehensive guide covers every facet of the A320, from its design
philosophy and core systems to flight operations, performance calculations, and maintenance fundamentals. By the
end, you'll have a clear roadmap to master the Airbus A320 and excel in your examinations or real world duties.
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A320 Overview

The Airbus A320 is the cornerstone of modern commercial aviation. Since its first flight in 1987, it has become the
most popular narrow body aircraft worldwide, with more than 10,000 units delivered across its family variants (A318,
A319, A320, A321). The A320 introduced fly by wire flight controls, a digital glass cockpit, and a modular design that
streamlined training and maintenance.

Key attributes that make the A320 a study focal point:

e Fly by wire architecture — Eliminates mechanical linkages, enabling advanced flight control laws.
¢ Modular avionics — Simplifies upgrades and standardizes pilot training.

» Versatile performance envelope — Operates efficiently across a wide range of airports and climates.
e Safety record — Consistently ranked among the safest aircraft types.

Design Philosophy & Evolution

The A320 was conceived to replace the aging Boeing 737 and DC 9 fleets. Its design goals included:

1. Reduced operating costs through aerodynamic efficiency.
2. Simplified pilot workload via fly by wire and integrated flight management.
3. Scalable cabin configurations for short to medium range routes.

The family has evolved through three major phases:



¢ Classic (A320 200) — The original production model with basic glass cockpit and conventional autopilot.

¢ Next Generation (A320neo) — Equipped with new efficient engines (CFM LEAP 1A or Pratt &amp; Whitney
PW1100G) and shark nose sharklets.

¢ Future Ready (A320 neo family) — Incorporates advanced avionics, improved cabin comfort, and increased
payload.

Core Aircraft Systems

Understanding the A320’'s systems is critical for both flight operations and maintenance. Below is a concise
overview of the major subsystems.

Electrical System

The A320 uses a dual bus architecture: eHigh Power Bus (HPBand a Low Power Bus (LPB) The HPB supplies
115 /V AC and is powered by the aircraft's auxiliary power unit (APU) or ground power. The LPB supplies 28 /V DC for
avionics, cabin lighting, and other accessories.

Hydraulic System

Three independent hydraulic systems (green, blue, and yellow) provide redundancy. Each system is powered by a
hydraulic pump driven by the APU or an engine driven pump. The systems supply flight controls, landing gear,
brakes, and environmental control systems.

Fuel System

The fuel system consists of two main fuel tanks (left and right) and a center tank. Fuel is transferred via a
combination of pumps and gravity, with the A320’s fuel management system automatically balancing load and
monitoring consumption.

Environmental Control System (ECS)

ECS regulates cabin temperature and pressure. It uses bleed air from the engines and the APU to pressurize the
cabin and cool the air. The system also includes air conditioning packs, heat exchangers, and cabin ventilation.

Flight Control System

Fly by wire replaces mechanical linkages with electronic signals. The A320 has three flight control lawsrmal law,
alternate law, and direct law. Each law governs how the aircraft responds to pilot inputs, ensuring safety and
predictable handling.

Avionics & Flight Management System (FMS)

The A320’s avionics suite includes the Flight Management & Guidance System (FMGS), Flight Control
Computers (FCCs), Engine Indicating and Crew Alerting System (EICAS), and Head Up Display (HUDjn
some variants). The FMGS integrates navigation, performance, and flight planning data.

Flight Deck & Avionics

The A320's flight deck is a prime example of ergonomic design. Pilots interact with a glass cockpit that consolidates
critical information into a few displays.

Primary Flight Display (PFD)

The PFD shows attitude, altitude, airspeed, vertical speed, heading, and navigation data. It also displays engine
parameters and flight control law status.



Multi Function Display (MFD)

The MFD provides detailed navigation maps, weather radar, engine monitoring, and system alerts. Pilots can
toggle between various pages using the control wheel.

Control Law Indicator

Located on the PFD, this indicator informs the crew of the current flight control law, ensuring they respond
appropriately to system failures.

Flight Management System (FMS)

The FMS is the brain of the aircraft. It stores flight plans, calculates fuel consumption, manages engine thrust
settings, and provides guidance for takeoff, climb, cruise, descent, and approach.

Autopilot & Flight Director

The autopilot can be engaged in multiple modes (e.g., altitude hold, heading hold, vertical speed). The flight
director overlays desired flight paths onto the PFD, aiding pilot decision making.

EFIS (Electronic Flight Instrument System)

EFIS integrates all cockpit displays, providing a unified interface that enhances situational awareness.

Performance & Flight Planning

Accurate performance calculations are the backbone of efficient flight planning. The A320’s performance data is
influenced by weight, temperature, wind, and airport elevation.

Takeoff Performance
¢ Runway Length Required — Determined by aircraft weight, temperature, wind, and runway slope.
¢ V1, VR, V2 — Decision speed, rotation speed, and safety margin.
e Climb Gradient — Typically 2.5 /% for the A320, adjusted for high altitude airports.

Descent & Approach

Descent profiles are planned using the V<sub>ref</sub> (reference speed) and the minimum descent altitude
(MDA)for non precision approaches. The FMGS automatically generates a descent path based on the aircraft's
weight and current altitude.

Fuel Planning
Fuel calculations include:
 Trip fuel — Based on route distance, wind, and aircraft weight.
¢ Reserve fuel — Minimum 45 /minutes for A320 at cruise.
e Contingency fuel — Typically 5 /% of trip fuel.
« Alternate fuel — For diversion to an alternate airport.
Performance Charts

Operators rely on performance charts for takeoff and landing calculations. These charts are updated regularly to
reflect changes in engine efficiency, weight, and airport conditions.

Flight Operations & Procedures

Operational proficiency requires mastery of standard operating procedures (SOPs) and emergency checklists.



Pre Flight Checks

1. Verify aircraft weight and balance.
2. Check fuel quantity and distribution.
3. Confirm systems status: electrical, hydraulic, and flight control laws.
4. Review flight plan and weather briefings.
Takeoff & Climb

¢ Engage Takeoff Mode on the autopilot.

e Monitor V1, VR, V2 on the PFD.

e Adjust thrust to maintain desired climb rate.
Cruise Management

During cruise, the FMGS manages engine thrust to maintain optimal fuel efficiency. Pilots monitor fuel flow,
temperature, and system alerts.

Descent & Landing
e Follow the FMGS descent profile.
« Engage Approach Mode and monitor Vref.
e Prepare for landing by adjusting pitch and power settings.
Emergency Procedures
Key emergencies include:
e Engine failure — Follow the engine failure checklist and maintain single engine performance.
e Loss of hydraulic fluid — Transition to alternate hydraulic system and adjust flight control laws.

¢ Fire in the cargo hold — Activate fire suppression systems and follow fire suppression checklist.
 Loss of cabin pressurization — Initiate descent to a safe altitude and use supplemental oxygen.

Maintenance & Reliability

Reliability is a hallmark of the A320 family. Regular maintenance schedules and predictive analytics help minimize
downtime.

Routine Checks
e Daily — Pre flight inspection, system checks, and fuel sampling.
« Weekly — Hydraulic fluid checks, avionics updates, and environmental control system verification.
e Monthly — Engine performance checks, structural inspections, and software updates.

Engine Maintenance

The A320 uses either the CFM International CFM56 or CFM LEAP 1&ngines. Engine health monitoring (EHM)
systems provide real time diagnostics, enabling predictive maintenance and reducing unscheduled repairs.

Software Updates

Avionics and flight control software receive periodic updates to enhance performance, address safety issues, and
improve user interfaces. Operators must schedule downtime for these updates.

Reliability Centered Maintenance (RCM)

RCM focuses on identifying critical components and implementing preventive measures. For the A320, key areas
include the fly by wire system, environmental control units, and engine sensors.
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