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Airbus System Guide for the A319 and A320: A Comprehensive Overview

When it comes to modern commercial aviation, the Airbus A319 and A320 families have become synonymous with
reliability, efficiency, and advanced technology. Pilots, engineers, and maintenance crews worldwide rely on a
detailed understanding of these aircraft's systems to ensure safe and efficient operations. This airbus system
guide a319 320is designed to give you a deep dive into the key systems that make these planes fly, highlighting
the similarities, differences, and critical operational details. Whether you're a student pilot, a seasoned flight crew
member, or a maintenance technician, this guide will serve as a valuable reference point for mastering the
intricacies of the A319 and A320.

1. Overview of Airbus A319/A320 Systems

The A319 and A320 share a common architecture, allowing airlines to operate a single type family with
interchangeable parts and crew. This commonality is the foundation of the A320 family’s success, reducing training
costs and simplifying logistics. The core systems—avionics, flight controls, propulsion, hydraulics, electrical, and
environmental control—are virtually identical between the two aircraft, with only minor differences in dimensions
and weight.

1.1 Common Design Philosophy

Airbus’s design philosophy for the A320 family emphasizes modularity and integration. The aircraft's systems are
built around the Fly-by-Wire (FBW)architecture, where pilot inputs are transmitted electronically rather than
through mechanical linkages. This approach enhances safety, reduces weight, and allows for advanced flight
envelope protection.

1.2 Key System Categories
 Flight Deck and Cockpit Systems — Pilot interfaces, avionics, and flight controls.
e Engine and Propulsion — Powerplants, thrust management, and fuel systems.
e Electrical Systems — Power distribution, batteries, and avionics power.
¢ Hydraulic Systems — Flight control hydraulics, landing gear, and braking.
« Environmental Control — Cabin pressurization, temperature, and air distribution.
¢ Fuel Management — Fuel quantity monitoring, transfer, and consumption.
e Landing Gear and Braking — Structural support and ground handling.

2. Cockpit and Flight Deck Systems

The cockpit of the A319 and A320 is a marvel of ergonomic design and digital integration. The flight deck
incorporates the Airbus Flight Control System (AFCS), a fly-by-wire system that uses computers to interpret pilot
commands and manage aerodynamic surfaces.

2.1 Flight Control System (AFCS)

At the heart of the AFCS are the Primary Flight Display (PFD) and the Multi-Function Display (MFD). The PFD
presents essential flight data such as attitude, airspeed, altitude, and heading, while the MFD displays navigation,



weather, and system status. The AFCS interprets pilot inputs from the sidestick controller and translates them into
precise movements of the ailerons, elevators, and rudder, all while applying flight envelope protection.

2.2 Flight Envelope Protection

Flight envelope protection is a safety feature that prevents the aircraft from exceeding structural limits. The system
monitors parameters like angle of attack, bank angle, and airspeed, automatically limiting control inputs to keep the
aircraft within safe operating envelopes. This feature is crucial during high workload scenarios such as takeoff,
landing, and turbulence.

2.3 Avionics Suite

The A319/A320 avionics suite includes the Airbus Flight Management System (FMS), EFIS (Electronic Flight
Instrument System), EFIS 2, and the Airbus A320 Integrated Modular Avionics (IMA)architecture. These
components provide navigation, communication, surveillance, and system monitoring.

2.4 Communication and Navigation Systems

¢ VHF and HF radios for voice communication.

¢ Automatic Dependent Surveillance-Broadcast (ADS-B) for surveillance.

* Global Positioning System (GPS) and Inertial Reference System (IRS) for navigation.
* Weather Radar for weather avoidance.

2.5 Crew Alerting System (CAS)

The CAS monitors system parameters and issues alerts to the crew when anomalies are detected. It provides
visual and audible warnings, ensuring that pilots are immediately aware of potential issues such as engine failure,
hydraulic pressure loss, or electrical faults.

3. Engine and Propulsion

Both the A319 and A320 are typically powered by either CFM International CFM56 or International Aero
Engines (IAE) V2500turbofan engines. These engines are known for their reliability, fuel efficiency, and low noise
signatures.

3.1 Engine Overview

The engines are mounted beneath the wings, providing optimal aerodynamic balance. They feature high-bypass
ratios, which improve fuel efficiency and reduce noise. Each engine is equipped with a thrust reverser for effective
braking during landing.

3.2 Engine Monitoring and Management

Engine monitoring is conducted through the Engine Indication and Crew Alerting System (EICAS). EICAS
displays engine parameters such as temperature, pressure, and thrust, and alerts the crew if any values exceed
normal ranges. The system also interfaces with the Engine Control Unit (ECU)to manage fuel flow and thrust
settings.

3.3 Fuel Flow and Consumption

Fuel flow is monitored by the Fuel Flow Indicator (FFI), which provides real-time data on fuel consumption. Pilots
use this information to calculate remaining flight range and to adjust thrust settings for optimal fuel efficiency.

4. Electrical Systems



The electrical architecture of the A319/A320 is designed to provide reliable power for all systems while ensuring
redundancy. The aircraft has two independent electrical power sources: the main power system and the auxiliary
power system (APU).

4.1 Main Power System

The main power system consists of two 48-volt DC generators mounted on the engines. These generators supply
power to avionics, flight controls, cabin lighting, and other critical systems. In addition, the aircraft uses a 48-volt
DC bus to distribute power efficiently.

4.2 Auxiliary Power Unit (APU)

The APU is a small turbofan engine located in the tail section. It provides electrical power and bleed air when the
main engines are not running, such as during ground operations or in-flight emergencies.

4.3 Battery System

Two 24-volt DC batteries are installed as a backup power source. They are connected to the Battery Management
System (BMS), which monitors charge levels and ensures safe operation.

4.4 Power Distribution and Redundancy

Airbus employs a dual bus architecture to ensure redundancy. If one bus fails, the other automatically takes over,
preventing loss of critical systems. The system also includes power monitoring to detect any anomalies early.

5. Hydraulic Systems

Hydraulic systems power the flight controls, landing gear, and braking. The A319/A320 use a three-cycle
hydraulic system with redundancy and isolation capabilities.

5.1 Hydraulic Sources
¢ Engine-driven hydraulic pumps — Primary source of hydraulic pressure.
e APU-driven pump — Provides hydraulic power when engines are off.
* Electric hydraulic pump — Backup source for critical functions.

5.2 Distribution and Isolation

Hydraulic fluid is routed through a network of pumps, valves, and reservoirs. Each system has an isolation valve
that can be engaged to prevent cross-contamination or to isolate a failed component.

5.3 Flight Control Hydraulics
The primary flight controls—ailerons, elevators, rudder—are actuated by hydraulic cylinders. The system uses
servo valves to modulate hydraulic pressure based on pilot commands from the sidestick.

5.4 Landing Gear and Braking

The landing gear system uses hydraulics for extension, retraction, and shock absorption. Braking is controlled via
hydraulic pressure applied to the brake actuators, with an electro-hydraulic brake systemproviding precise
control.

6. Environmental Control Systems

Passenger comfort and aircraft safety rely on the Environmental Control System (ECS). It manages cabin
pressurization, temperature, and air quality.



6.1 Pressurization

The ECS uses bleed air from the engines to maintain cabin pressure. The system regulates pressure through
pressure relief valves and cabin pressure control units (CPCU) to keep the cabin at a comfortable altitude.

6.2 Temperature Control
Air conditioning packs cool and dehumidify the cabin air. The system uses air conditioning packs (ACP) and
ducting to distribute conditioned air throughout the cabin.

6.3 Air Quality and Filtration

High-efficiency particulate air (HEPA) filters are used to remove airborne particles. The ECS also incorporates UV-
C lamps in some variants to reduce microbial contamination.

7. Fuel Management

Efficient fuel management is critical for flight planning and safety. The A319/A320 use a sophisticated fuel
management system that monitors fuel quantity, distribution, and consumption.

7.1 Fuel Tanks and Distribution

Fuel is stored in multiple tanks: wing tanks, center tanks, and auxiliary tanks. The fuel distribution system ensures
even fuel usage across tanks to maintain aircraft balance.

7.2 Fuel Quantity Monitoring
The Fuel Quantity Indicator (FQI) provides real-time fuel quantity data. It interfaces with the Flight Management
System (FMS) to calculate fuel consumption and remaining range.

7.3 Fuel Transfer and Management

During flight, fuel can be transferred between tanks using fuel transfer pumpsto maintain the aircraft's center of
gravity. The system also monitors for potential fuel leaks and alerts the crew accordingly.

8. Landing Gear and Braking

The A319/A320 landing gear is a tricycle configuration with a robust hydraulic system
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