
b747 400 system guide
B747 400 System Guide: The Boeing 747-400 is one of the most iconic and
widely recognized aircraft in the world. With its distinctive humpbacked
fuselage and four powerful engines, it revolutionized long-haul air travel.
This guide will provide an in-depth look at the systems that make the
B747-400 a reliable and efficient aircraft. We will explore its major
systems, operational procedures, and maintenance practices that ensure safety
and performance.

Overview of the Boeing 747-400

The Boeing 747-400 is a wide-body airliner that was developed from the
original 747 series. It made its first flight in 1988 and has since become a
favorite among airlines and passengers alike due to its capacity, range, and
comfort.

Key Features

- Capacity: The B747-400 can typically seat between 416 and 524 passengers,
depending on the configuration.
- Range: It has a maximum range of approximately 7,260 nautical miles.
- Engines: Powered by either Pratt & Whitney PW4056, General Electric
CF6-80C2B1F, or Rolls-Royce RB211-524H engines.
- Wing Design: Features a high-aspect-ratio wing with winglets that improve
fuel efficiency.

Major Systems of the B747-400

The B747-400 is equipped with numerous systems that work together to ensure
safe and efficient operations. These systems can be categorized into several
key areas:

1. Avionics Systems

The avionics systems of the B747-400 include a wide array of electronic
devices and systems that assist in navigation, communication, and flight
management.

- Flight Management System (FMS): Automates navigation and performance
calculations.



- Global Positioning System (GPS): Provides accurate positioning data.
- Weather Radar: Helps pilots avoid severe weather conditions.
- Traffic Collision Avoidance System (TCAS): Alerts pilots of potential mid-
air collisions.

2. Electrical Systems

The electrical systems in the B747-400 are crucial for powering various
components of the aircraft.

- AC and DC Power Sources: Includes engine-driven generators, APU, and ground
power units.
- Emergency Power: Backup batteries and emergency generator systems ensure
critical systems remain operational.
- Lighting: Comprehensive lighting systems for navigation, cockpit, and
passenger areas.

3. Hydraulic Systems

The B747-400 employs hydraulic systems to operate flight control surfaces and
landing gear.

- Hydraulic Circuits: Divided into three independent systems (A, B, and C) to
enhance redundancy.
- Flight Controls: Ailerons, elevators, and rudder are controlled via
hydraulic actuators.
- Landing Gear: Operated by hydraulic power for extension and retraction.

4. Fuel Systems

The fuel system of the B747-400 is designed to store and distribute fuel
efficiently.

- Fuel Tanks: Located in the wings and the center fuselage, with a total
capacity of approximately 57,285 gallons.
- Fuel Management: Automated systems monitor fuel levels and facilitate
balanced fuel distribution.
- Fuel Pumps: Ensure proper fuel flow to the engines.

5. Environmental Control Systems (ECS)

The ECS provides a comfortable environment for passengers and crew.



- Air Conditioning: Regulates cabin temperature and air distribution.
- Pressurization: Maintains cabin pressure to ensure passenger comfort at
high altitudes.
- Oxygen Systems: Includes passenger oxygen masks and crew oxygen supply for
emergencies.

6. Landing Gear and Brake Systems

The landing gear and brake systems are critical for safe takeoff and landing
operations.

- Landing Gear Configuration: Features a tricycle landing gear arrangement
with main and nose gear.
- Brake Systems: Incorporates multiple hydraulic systems for redundancy and
includes anti-skid functionality.
- Gear Indicator Systems: Provides visual and audible alerts regarding gear
status.

Operational Procedures

Operating the B747-400 requires adherence to specific procedures to ensure
safety and efficiency.

1. Pre-flight Procedures

- Pre-flight Checklists: Pilots must complete checklists to verify system
integrity.
- Weight and Balance Calculations: Ensure that the aircraft is within limits
for safe flight.
- Fuel Load Verification: Confirm that the appropriate fuel quantities are
loaded.

2. Takeoff Procedures

- Throttle Settings: Set engines to the appropriate thrust settings based on
weight and weather.
- V1, VR, V2 Speeds: Understand and communicate critical speeds for takeoff.
- Flaps Configuration: Set flaps according to takeoff performance data.

3. In-flight Procedures



- Cruise Management: Utilize the FMS to optimize fuel consumption and flight
path.
- Communication: Maintain contact with air traffic control and report
positions as required.
- Monitoring Systems: Continuously monitor engine performance, hydraulic
pressure, and other vital parameters.

4. Landing Procedures

- Approach Briefing: Discuss approach procedures, including landing
configuration and go-around policies.
- Flaps and Gear Deployment: Ensure proper configuration for landing.
- Final Approach Management: Use autopilot or manual controls to maintain
approach stability.

Maintenance Practices

Regular maintenance is essential for the safety and longevity of the
B747-400.

1. Scheduled Maintenance

- A, B, C Checks: Conduct routine inspections at specified intervals.
- Component Overhaul: Replace or overhaul parts as per manufacturer
recommendations.
- Software Updates: Regularly update avionics and system software.

2. Unscheduled Maintenance

- Fault Reporting: Pilots and crew must report any anomalies observed during
operations.
- Troubleshooting: Conduct thorough diagnostics to identify and rectify
issues.
- Component Replacement: Replace defective components as needed to restore
functionality.

3. Safety Inspections

- Daily Inspections: Conduct thorough pre-flight checks to ensure
airworthiness.
- System Checks: Test critical systems such as hydraulics, electrics, and



fuel before flight.
- Emergency Equipment: Verify that all emergency equipment is functional and
accessible.

Conclusion

The B747 400 System Guide provides an essential overview of the systems and
procedures that make the Boeing 747-400 a reliable and efficient aircraft.
Understanding each system, from avionics to hydraulic and fuel systems, is
crucial for aviation professionals responsible for operating and maintaining
this remarkable aircraft. By adhering to operational procedures and
maintenance practices, pilots and technicians can ensure the safety and
performance of the B747-400 for years to come. The legacy of the Boeing
747-400 continues to inspire awe and admiration in the aviation community and
among travelers worldwide.

Frequently Asked Questions

What are the main systems covered in the B747-400
system guide?
The B747-400 system guide typically covers key systems including avionics,
flight control, electrical, hydraulic, fuel, environmental control, and
landing gear systems.

How does the B747-400 flight control system operate?
The flight control system of the B747-400 uses a combination of mechanical
and electronic components, including fly-by-wire technology for enhanced
precision and safety.

What is the function of the B747-400 hydraulic
system?
The hydraulic system in the B747-400 is responsible for operating critical
components such as the landing gear, flaps, slats, and brakes, ensuring
smooth and reliable aircraft operation.

What are the key features of the B747-400 avionics
system?
The avionics system of the B747-400 includes advanced navigation,
communication, and surveillance systems, such as the Flight Management System
(FMS) and Weather Radar, providing enhanced situational awareness.



How is the fuel system structured in the B747-400?
The fuel system in the B747-400 consists of multiple fuel tanks, fuel pumps,
and valves that manage fuel flow to the engines, ensuring optimal performance
and safety during flights.

What maintenance practices are recommended for the
B747-400 electrical system?
Regular inspections, testing of circuit breakers, checking for corrosion, and
ensuring proper functioning of backup power systems are essential maintenance
practices for the B747-400 electrical system.

What environmental control systems are present in
the B747-400?
The B747-400 features environmental control systems that manage cabin
temperature, air quality, and pressurization, ensuring passenger comfort and
safety during flights.

How does the B747-400's emergency systems function?
Emergency systems in the B747-400 include backup hydraulic systems, oxygen
masks, and emergency lighting, designed to ensure crew and passenger safety
in case of system failures.

What resources are available for learning about the
B747-400 systems?
Pilots and technicians can refer to official Boeing documentation, training
manuals, and online courses, as well as simulator training for comprehensive
understanding of B747-400 systems.
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