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In the high-stakes environment of commercial aviation, the Boeing 737-800 (NG) remains one of the most prolific 

and scrutinized narrow-body aircraft in operation. Among the various emergencies a flight crew may face, an 

engine fire or severe mechanical damage represents a critical threat to the aircraft's structural integrity and flight 

safety. Managing such an event requires more than just a cursory knowledge of the Quick Reference Handbook 

(QRH); it demands a deep understanding of the underlying systems, the pneumatic and hydraulic implications of an

engine shutdown, and the precise execution of memory items. This technical guide provides an exhaustive analysis

of the procedures, system architectures, and operational considerations involved in managing a B737 engine fire.

The Architecture of Fire Detection and Protection Systems

The CFM56-7B enginespowering the Boeing 737-800 are equipped with a sophisticated dual-loop fire detection

system and a high-pressure fire extinguishing system. Understanding these components is vital for accurate

diagnosis, as the QRH explicitly states that a good diagnosis is paramount to avoid shutting down the wrong engine

—a catastrophic error.

1. Fire Detection Loops

Each engine is monitored by two independent sensing loops (Loop A and Loop B). These loops consist of a 

sensing element that contains a gas-absorbing core. When heat increases, the core releases gas, increasing the 

pressure within the element, which triggers a pressure switch. For a Fire Warningto activate in the cockpit,

generally both loops must detect the fire (AND-logic), which significantly reduces the probability of false alarms. If

one loop fails, the system can be reconfigured to operate on a single-loop basis (OR-logic).

2. Extinguishing Bottles

The 737-800 is equipped with two Fire Extinguisher Bottleslocated in the wheel well. These bottles are charged

with Halon or a similar chemical agent. The distribution system allows both bottles to be discharged into either the

left or right engine nacelle. It is important to note that the engine fire bottles are separate from the APU (Auxiliary

Power Unit) fire protection system, although they share the same physical vicinity in the aircraft's belly.

Phase 1: Recognition and Diagnosis

An engine fire is typically signaled by the Master Warning light, the Fire Warning Bell, and the illumination of the 

respective Engine Fire Switch (the "Fire Handle"). However, the 737-800's procedural logic groups three distinct 

events under the same initial checklist: Engine Fire, Severe Damage, or Separation. While the symptoms differ,

the initial corrective actions are identical.

Technical Indicators of Engine Distress



Condition Visual/Instrument Indications Audible/Tactile Indications

Engine Fire Fire Switch Illumination, Master 
Warning, EGT (Exhaust Gas Temp) 
exceeding limits.

Fire Warning Bell.

Severe Damage Rapid drop in N1/N2, erratic vibration 
(VIB) readings, 0% oil pressure.

Loud bangs, airframe shuddering, 
thumping sounds.

Separation Total loss of engine instruments (N1, 
N2, EGT, Fuel Flow), multiple 
hydraulic system failures.

Extreme yaw, severe airframe 
vibration followed by silence.

Phase 2: Execution of Memory Items

Memory items are actions that must be performed by the flight crew without reference to the QRH, as they are time-

critical. The Boeing 737-800 procedure for an engine fire is structured to stabilize the aircraft first, then isolate the

fire.

1.  Autothrottle (if engaged) . . . . . . . . . . Disengage: This prevents the automated system from trying to 

compensate for thrust loss while the pilot is manipulating the thrust levers.

2.  Thrust Lever (affected engine) . . . . . . . . . . Confirm &amp; Close: Verification between the Pilot Flying (PF) 

and Pilot Monitoring (PM) is mandatory here. Closing the lever cuts the fuel flow via the engine fuel control unit 

(MEC/HMU).

3.  Engine Start Lever (affected engine) . . . . . . . . . . Confirm &amp; CUTOFF: This mechanically closes the fuel 

spar valve and the engine-mounted fuel shutoff valve, completely isolating the engine from the aircraft's fuel supply.

4.  Engine Fire Switch (affected engine) . . . . . . . . . . Confirm &amp; Pull: Pulling the handle performs several 

critical functions: it closes the fuel and hydraulic shutoff valves, trips the engine-driven generator (IDG) off-line, and 

arms the fire bottles.

5.  If Engine Fire Switch stays illuminated: Rotate the switch to the "L" or "R" position and hold for one second. 

This discharges the first fire bottle.

The Logic Behind the 30-Second Wait

If the fire warning persists after discharging the first bottle, the QRH dictates a 30-second wait before discharging

the second bottle. This duration is mathematically calculated to allow the Halon agent to reach its maximum

concentration within the nacelle and effectively smother the combustion. Premature discharge of the second bottle

may result in the agent being blown out of the nacelle if the first bottle has not yet stabilized the environment.

Phase 3: Aerodynamic Management and Single-Engine Flight

Once the engine is shut down and the fire is addressed, the aircraft is in a One Engine Inoperative (OEI)state.

This introduces significant aerodynamic challenges due to thrust asymmetry.

Thrust Asymmetry and Rudder Trim

When an engine fails, the aircraft will yaw towards the dead engine. The pilot must apply immediate rudder input 

(the "dead engine, dead foot" rule) to maintain directional control. In the 737-800, the Rudder Trimmust be

adjusted to neutralize the pedal force, allowing the pilot to focus on navigation and communication.

Calculating Performance Degradation



The loss of one engine results in a 50% loss of thrust but a much higher percentage loss in performance (climb

gradient). The pilot must consider the following technical factors:

•  Service Ceiling: The single-engine service ceiling is significantly lower than the dual-engine ceiling. A drift-

down procedure may be required if the failure occurs at high cruise altitudes.

•  Vmca (Minimum Control Speed in the Air): The speed below which the rudder can no longer compensate for 

the thrust of the remaining engine.

•  Approach Speed: Typically, a Flaps 15 landing is performed for single-engine approaches to reduce drag and 

provide better go-around performance (VREF 15 + additives).

The 2021 QRH Revision: Standardization Across Boeing Fleets

A significant update was rolled out between 2020 and 2021, standardizing the QRH across the 737, 747, 757, 767, 

777, and 787 models. The primary change involved the sequencing of checklists to ensure that crews moving 

between types encountered the same logical flow. One major update for the 737-800 was the refinement of the 

"Engine Fire, Severe Damage or Separation"checklist to more clearly define when a restart is permissible (it is

NEVER permissible if fire or damage is suspected).

Ground Procedures: Engine Ingestion Safety

While most fire procedures focus on flight, the risk of Ingestion Injuriesduring ground operations is a vital safety

component for ground crews. The CFM56-7B engine has a hazard zone that extends significantly at takeoff thrust.

Engine Ingestion Danger Zones



Engine Power Setting Radius from Inlet Notes

Idle Power ~10 - 14 Feet Danger of being pulled into the intake 
core.

Takeoff Power ~25+ Feet Extreme suction; lethal area for all 
personnel.

Exhaust Velocity ~100+ Feet High-temperature exhaust and jet 
blast hazards.

Technical Workflow for Post-Fire Configuration

After the fire is extinguished, the crew must clean up the aircraft's systems to support single-engine flight. This is

handled through the non-normal checklist (NNC).

Pneumatics and Pressurization

With one engine shut down, the Bleed Air from that engine is lost. The crew must ensure the Isolation Valve is

open to allow the remaining engine to provide bleed air to both Air Conditioning Packs, or more commonly, one

pack is turned off to ensure adequate climb thrust. Failure to manage bleed air can lead to a loss of cabin pressure

or insufficient thrust for a go-around.

Electrical Systems

The loss of one Integrated Drive Generator (IDG) means the aircraft is running on a single generator. The 

737-800's electrical system will automatically shed non-essential loads (like galley power) to protect the flight 

instruments and hydraulic pumps. The crew should start the APUas soon as possible to provide a second

electrical source and potential bleed air for the approach.

Hydraulic Logic

The 737-800 has two main hydraulic systems (A and B). Each engine drives a primary hydraulic pump (EDP). If the

No. 1 engine is shut down, System A's pressure relies on the electric motor-driven pump (EMDP). While the system

remains operational, the volume of flow is reduced, meaning landing gear retraction/extension and flap movement

may be slower.

Case Study: Differentiating Tailpipe Fire from Engine Fire

A common source of confusion for crews is a Tailpipe Fire. Unlike an internal engine fire, a tailpipe fire occurs

when excess fuel pools in the turbine casing or exhaust nozzle and ignites. This is usually a ground event during

engine start or shutdown.

Comparison Matrix: Tailpipe Fire vs. Engine Fire



Feature Tailpipe Fire Engine Fire

Fire Warning Light Does NOT illuminate. ILLUMINATES.

Cause Excess fuel in the exhaust. Casing breach, oil leak, or fuel line 
failure.

Primary Action Motoring the engine (Air Start). QRH Memory Items (Fire Switch Pull).

Extinguishing Agent Airflow (blowing the fire out). Halon Fire Bottles.

Using the Fire Switch (Halon) on a tailpipe fire is often ineffective because the agent is discharged into the nacelle

(the exterior of the engine core), whereas the tailpipe fire is inside the exhaust path. The correct procedure is to cut

the fuel and motor the engine to blow the flames out with the starter motor.

Troubleshooting and Non-Normal Alerting Issues

On the 737NG, certain failure modes can lead to alerting issues where multiple warnings mask the root cause. In 

an engine failure scenario combined with a fire, the crew may be overwhelmed by the fire bell. Silencing the bell is 

the first step in CRM (Crew Resource Management) to allow for clear communication. Furthermore, the 

Transpondershould be set to "TA ONLY" (Traffic Advisory) during single-engine operations to prevent the TCAS

(Traffic Collision Avoidance System) from commanding a climb that the aircraft cannot maintain on one engine.

Operational Summary and Best Practices

Mastering the engine fire procedure on the 737-800 requires a synthesis of mechanical knowledge and disciplined 

execution. The transition from dual-engine to single-engine flight is a high-workload period where the Pilot 

Monitoring (PM) plays a crucial role in verifying every move of the Pilot Flying (PF). The checklist must be

followed to the letter, and no restart should ever be attempted if a fire was confirmed, as the structural integrity of

the engine's rotating components and fuel lines can no longer be guaranteed. The goal of the procedure is

isolation: isolate the fuel, isolate the hydraulics, isolate the electricity, and finally, isolate the fire with the

extinguishing agent. By adhering to these protocols, flight crews ensure the continued safety of the aircraft and its

passengers even in the face of a catastrophic powerplant failure.
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