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The Airbus A320 family, encompassing the A318, A319, A320, and A321, represents a cornerstone of modern 

narrow-body aviation. These aircraft are distinguished by their fly-by-wire technology and a high degree of cockpit 

commonality, which allows pilots to transition between variants with minimal training. However, the technical 

nuances of their propulsion systems—ranging from the Pratt &amp; Whitney PW6000 to the CFM International 

CFM56 and IAE V2500series—require deep technical understanding for both flight crews and maintenance

engineers. This guide provides an in-depth analysis of engine characteristics, ground maintenance procedures, and

emergency protocols necessary for the safe and efficient operation of these aircraft.

1. Technical Framework of the A320 Family Propulsion Systems

The Airbus A318, often referred to as the 'Baby Bus,' was uniquely designed to serve short-haul, low-density 

routes, necessitating specific engine configurations such as the PW6000. In contrast, the larger A320 and A321 

variants typically utilize higher-thrust engines to manage increased Maximum Takeoff Weights (MTOW). All engines 

in this family are managed by FADEC (Full Authority Digital Engine Control), a dual-channel computer system

that optimizes engine performance, ensures limits are not exceeded, and manages the start sequence

automatically.

The Role of FADEC in Engine Management

FADEC is the 'brain' of the engine. It monitors a vast array of sensors to provide precise fuel metering and control 

of the Variable Stator Vanes (VSVs) and Variable Bleed Valves (VBVs). By maintaining optimal airflow through

the compressor stages, FADEC prevents compressor stalls and surges while maximizing fuel efficiency. In the

event of a channel failure, the system automatically switches to the standby channel to ensure continuous

operation.

2. Engine Starting Procedures: Manual, Automatic, and Cross-Bleed

Starting an aircraft engine is a critical phase of flight that involves the coordination of pneumatic, electrical, and fuel 

systems. Airbus provides standardized procedures in the Flight Crew Operating Manual (FCOM)to ensure

consistency across the fleet.

Automatic Start Sequence

The standard automatic start is the most common procedure. Once the Engine Master Leveris moved to the 'ON'

position, the FADEC takes full control of the sequence:

•  Step 1: The Start Valve opens, allowing bleed air from the APU or a ground air unit to turn the air turbine 

starter.

•  Step 2: At a specific N2 (High-Pressure Compressor) percentage (typically around 16-22%), the FADEC 

initiates the ignition sequence and opens the fuel high-pressure valve.

•  Step 3: The FADEC monitors EGT (Exhaust Gas Temperature) to ensure a 'hot start' does not occur. If EGT 



limits are approached, the FADEC will automatically abort the start, motor the engine to cool it, and may attempt a 

second start.

•  Step 4: Upon reaching self-sustaining speed (around 50% N2), the start valve closes and the igniters are de-

energized.

Manual Engine Start Procedures

Manual starts are typically required after an aborted auto-start or when operating in extreme environments. During 

a manual start, the flight crew must manually engage the ignition and monitor parameters closely, as the FADEC 

provides limited protection compared to the automatic mode. The sequence involves pressing the MAN START

pushbutton and then toggling the Master Lever once the target N2 is reached.

Cross-Bleed Starting

If the APU (Auxiliary Power Unit)is unavailable, a cross-bleed start can be performed using pneumatic pressure

from an already running engine. This requires increasing the thrust of the operating engine to provide sufficient

duct pressure (typically 30 PSI) to the engine being started. This procedure must be executed with the aircraft

stationary or during taxi, provided the jet blast does not pose a hazard to ground personnel or structures.

3. Maintenance and Ground Servicing Characteristics

Maintenance efficiency is a primary design goal for the A318-A321 family. Specific attention must be paid to the 

PW6000 engine used on many A318 variants. As noted in technical study data, the engine oil servicing pointsfor

the PW6000 are located symmetrically on the right-hand (RH) side of each engine. Maintaining proper oil levels is

vital, as the lubrication system also serves as a cooling medium for the engine bearings.

Comparative Aircraft Characteristics Matrix



Aircraft Variant Typical Engine 
Options

Max Takeoff Weight 
(MTOW)

Standard Range Seating Capacity

A318 PW6000 / CFM56-5B 59,000 - 68,000 kg 3,100 nm 107 - 132

Maintenance engineers utilize the Centralized Fault Display System (CFDS)to troubleshoot engine anomalies.

This system collects data from the FADEC and other Line Replaceable Units (LRUs), allowing technicians to

identify faults without extensive manual testing.

4. Emergency Operations: Engine Relight and Fire Suppression

In-flight engine shutdowns, while rare, require immediate and precise action from the flight crew. The A320 family 

features robust logic for Windmilling Quick Relights and starter-assisted restarts.

In-Flight Engine Relight Procedure

If an engine shuts down inadvertently, the crew must first assess the Relight Envelope—a specific combination of

altitude and airspeed defined in the FCOM. If the airspeed is high enough (generally above 250-300 knots), the

airflow through the engine will rotate the compressor (windmilling) at sufficient speeds to allow a relight without the

help of the starter. 

•  Windmilling Relight: The crew cycles the Engine Master lever to OFF and then back to ON. The FADEC 

detects the windmilling state and initiates ignition and fuel flow.

•  Starter-Assisted Relight: At lower airspeeds or higher altitudes, the APU or the opposite engine must provide 

bleed air to assist the rotation of the core.

Managing Tailpipe Fires

A tailpipe fireis distinct from a nacelle fire. It usually occurs during engine start or shutdown due to excess fuel

pooling in the combustion chamber or turbine area. Unlike a nacelle fire, a tailpipe fire is contained within the

engine casing. 

1.  Do not use the fire extinguishing handles (AGENT 1 or 2). These agents discharge into the nacelle, not the 

engine core, and will not extinguish a tailpipe fire.

2.  Shut off the fuel supply by moving the Engine Master Lever to OFF.

3.  Perform a Dry Motoring sequence. Use the air starter to rotate the engine and blow out the flames using high-

velocity air.

5. Strategic Fuel Economy and Operational Efficiency

In the competitive landscape of modern aviation, 'Getting to Grips with Fuel Economy' is more than a slogan—it is 

an operational necessity. The A320 family utilizes several features to minimize fuel burn. Sharklets(large wingtip

devices) reduce induced drag, improving fuel efficiency by up to 4% on long sectors.

Mathematical Principles of Fuel Optimization

Fuel flow (FF) is a function of thrust, altitude, and Mach number. The FADEC constantly calculates the Cost Index 

(CI), a ratio between the cost of time and the cost of fuel. A CI of 0 results in maximum range (minimum fuel burn), 

while a high CI prioritizes speed. The Flight Management and Guidance System (FMGS)uses the following

simplified logic to determine optimal flight levels:

Optimum Altitude = f(Weight, Temperature, Wind Component, Cost Index)



By maintaining the aircraft at the optimum altitude, crews can significantly reduce the Specific Fuel Consumption

(SFC) of the engines.

6. Troubleshooting and Case Studies: Common Failure Modes

Operational data suggests that most engine-related issues on the A320 family stem from sensor drift or bleed air 

leaks. A common scenario is a 'Bleed Trip,' where the engine's Pneumatic Systemdetects an over-temperature or

over-pressure condition and shuts down the bleed valve to protect the wing's anti-ice and air conditioning systems.

Case Study: Managing Single Engine-Out Operations

When an engine fails during the cruise phase, the aircraft cannot maintain its cruise altitude and must descend to 

its Single-Engine Ceiling. This is known as a 'Drift Down' procedure. The crew must: 

•  Set MCT (Maximum Continuous Thrust) on the remaining engine.

•  Initiate a turn away from active airways (if in high-density airspace).

•  Decelerate to the Green Dot speed (best lift-to-drag ratio speed).

•  Select the engine-out altitude on the FCU (Flight Control Unit) and initiate the descent.

7. Future Implications and Systems Evolution

The transition from the A320ceo (Current Engine Option) to the A320neo (New Engine Option) marks a significant 

leap in technology. The integration of LEAP-1A and PW1100G-JM (Geared Turbofan)engines provides a 15-20%

reduction in fuel burn and a 50% reduction in noise footprint. Despite these advancements, the core operational

philosophy of the A320 family remains intact, emphasizing the success of the original design architecture.

Understanding the intricate balance between mechanical reliability, digital control systems, and pilot intervention is

essential for mastering the A320 family. Whether it is the specific oil servicing requirements of the PW6000 or the

nuanced recovery from a tailpipe fire, the technical data provided by Airbus serves as a definitive guide for

maintaining the highest standards of aviation safety and performance. As the industry moves toward more

sustainable propulsion, the lessons learned from the A318-A321 fleet will continue to inform the next generation of

narrow-body aircraft design and operational procedures.
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