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FMC Users Guide Advanced: Mastering
the 737 Flight Management Computer
The Boeing 737 Flight Management Computer (FMC) is a sophisticated piece of technology,
crucial for efficient and safe flight operations. This advanced FMC users guide delves into the
intricacies of this system, moving beyond the basics to explore its more powerful
functionalities. Understanding the nuances of the 737 FMC is key to becoming a truly
proficient pilot, enabling optimized flight planning, navigation, and performance
management. This guide will cover advanced features such as performance calculations,
navigation database management, and handling system failures, equipping you with the
skills to utilize the FMC to its full potential.

Understanding the 737 FMC Architecture: A Deeper Dive

The 737 FMC is not just a navigation system; it's a powerful onboard computer integrating
various flight-related data. This section examines its core components and their interplay,
which is essential for understanding its advanced capabilities. At its heart lies a powerful
processor managing information from various sources, including the air data computer,
inertial reference system, and GPS. This data feeds into the FMC's core functions: flight
planning, navigation, and performance calculations.

Flight Planning: The FMC allows pilots to input detailed flight plans, including
waypoints, altitudes, speeds, and expected fuel consumption. Advanced users can
leverage features like RNAV (Area Navigation) and RNP (Required Navigation
Performance) approaches, optimizing flight paths for efficiency and fuel savings.
Properly utilizing these features requires a detailed understanding of the flight
planning process and the limitations of each procedure.

Navigation: The FMC provides precise navigation guidance, displaying crucial
information on the primary flight display (PFD) and navigation display (ND).
Understanding the different navigation modes – such as LNAV (Lateral Navigation),
VNAV (Vertical Navigation), and APPR (Approach) – is crucial for efficient and safe
navigation. Advanced FMC usage involves seamlessly transitioning between these
modes, adapting to changing conditions.



Performance Calculations: Perhaps the most underutilized aspect of the FMC lies in
its performance calculations. It can calculate fuel burn, optimal climb and descent
profiles, and even predict the effects of wind and temperature on performance.
Mastering these performance calculations allows for precise fuel management,
minimizing fuel consumption and maximizing operational efficiency. This includes
understanding the nuances of different fuel calculations and their impact on flight
planning.

Advanced FMC Features: Beyond the Basics

This section will explore some of the more advanced functionalities of the 737 FMC often
overlooked in basic training. These features can significantly enhance efficiency and safety.

Departure Procedures (DEP): Beyond simply entering a departure runway, advanced
users can leverage the FMC's ability to program specific departure procedures (DEP),
optimizing climb profiles and avoiding congested airspace. This requires understanding
SID (Standard Instrument Departures) and understanding how to correctly input them
into the FMC.

Arrival Procedures (ARR): Similarly, mastering arrival procedures (ARR) involves
selecting the most efficient STAR (Standard Terminal Arrival Route) based on weather
conditions and traffic. Understanding the different types of STARs and their associated
constraints is vital for safe and efficient arrivals.

Approach Procedures: The FMC simplifies approach execution with automated
guidance through various types of approaches, including ILS (Instrument Landing
System), RNAV (GPS) approaches, and LPV (Localizer Performance with Vertical
Guidance) approaches. A deep understanding of different approach types and their
associated minima is essential for safe and efficient landings.

Data Base Management: Properly managing the navigation database within the FMC
is crucial. Understanding database updates, identifying potential errors, and utilizing
the built-in diagnostic tools are skills needed for advanced FMC use.

Troubleshooting and System Failures: Knowing how to identify and troubleshoot
FMC malfunctions is a critical skill. This includes understanding error messages,
performing system resets, and knowing alternative navigation methods in the event of
an FMC failure. This understanding is crucial for flight safety.

Optimizing Flight Operations with the 737 FMC: Practical
Strategies
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Using the FMC effectively requires more than just knowing its features; it involves
developing efficient workflows and strategies.

Pre-flight Planning: Thorough pre-flight planning using the FMC significantly
reduces workload during the flight. This includes accurately programming the flight
plan, considering weather conditions, and performing performance calculations.

In-flight Management: During the flight, actively monitor FMC data, adapting to
changing conditions as needed. This includes adjusting the flight plan, monitoring fuel
consumption, and managing deviations.

Post-flight Analysis: After the flight, reviewing FMC data can identify areas for
improvement. This includes analyzing fuel consumption, comparing planned versus
actual flight times, and identifying potential inefficiencies.

Conclusion: Mastering the 737 FMC for Enhanced Flight
Performance

This advanced FMC users guide has explored the core functionalities and advanced features
of the Boeing 737 Flight Management Computer. Mastering this system is not simply about
memorizing procedures; it is about developing a deep understanding of its capabilities and
integrating its functionalities into a seamless flight operation. By understanding the interplay
between flight planning, navigation, and performance calculations, and by mastering
advanced features like RNAV approaches and system troubleshooting, pilots can significantly
enhance flight efficiency, safety, and overall performance.

FAQ: Advanced 737 FMC Questions & Answers

Q1: What are the common sources of FMC errors, and how can they be resolved?

A1: Common errors stem from incorrect data entry, database issues, or hardware
malfunctions. Addressing them requires careful review of data input, checking for database
updates, and, if necessary, consulting the aircraft's maintenance manual or contacting
maintenance personnel. Simple resets can often resolve minor software glitches.

Q2: How can I improve my proficiency in using the FMC’s performance calculations?

A2: Practice is key. Regularly use the FMC's performance pages to calculate fuel burn,
optimal climb and descent profiles for different scenarios. Compare FMC calculations to
those obtained via other methods (e.g., flight planning software) to build confidence and
identify potential discrepancies.

Q3: What is the significance of RNP approaches in modern aviation?
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A3: RNP approaches offer enhanced precision, allowing for approaches to runways not
served by traditional ground-based navigation systems. They rely on GPS and inertial
navigation, improving situational awareness and reducing reliance on ground-based
infrastructure.

Q4: How does the FMC contribute to fuel efficiency?

A4: The FMC optimizes flight paths, climb and descent profiles, and weight and balance,
leading to reduced fuel consumption. Its accurate performance calculations allow pilots to
make informed decisions to minimize fuel burn without compromising safety.

Q5: How do I manage a significant FMC malfunction during a flight?

A5: A significant FMC malfunction requires a systematic approach. First, attempt basic
troubleshooting steps like resetting the system. Then, revert to using traditional navigation
methods (VOR/ILS), utilizing backup charts and flight planning materials, and contacting Air
Traffic Control for assistance. Safety always takes precedence.

Q6: What are some best practices for updating the FMC database?

A6: Regularly check for updates from the manufacturer or your airline. Ensure you
understand the update process and follow all instructions meticulously. Properly updating the
database ensures accurate navigation data and prevents potential errors caused by outdated
information.

Q7: How does the FMC interact with the autopilot system?

A7: The FMC provides navigation data to the autopilot, allowing for automated flight
following the planned route and approach procedures. This automated guidance reduces pilot
workload and enhances precision.

Q8: What resources are available for further learning about advanced FMC usage?

A8: Boeing provides comprehensive documentation on the 737 FMC. Furthermore, numerous
online resources, pilot training materials, and simulator software provide additional learning
opportunities for pilots seeking to enhance their FMC proficiency.

Decoding the 737 Flight Management Computer: An
Advanced FMC User's Guide

Piloting a Boeing 737, a workhorse of the commercial aviation sector, demands a deep
understanding of its complex systems. Central to this understanding is the Flight Management
Computer (FMC), a powerful instrument that guides the aircraft and simplifies flight
operations. This tutorial delves into the advanced capabilities of the 737 FMC, providing a
comprehensive analysis for experienced pilots striving to improve their skills and efficiency.
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The FMC is more than just a glorified computer; it's the brains of the 737's navigation and
operational management. It calculates optimal flight paths, manages fuel usage, and provides
crucial data for the flight crew. Mastering its advanced features can significantly minimize
workload, improve fuel efficiency, and enhance overall security.

### Beyond the Basics: Exploring Advanced FMC Functions

While fundamental FMC operations – such as entering waypoints and creating a flight plan –
are relatively straightforward, the true power of the system lies in its advanced capabilities.
Let's examine some key areas:

1. Performance Calculations: The FMC can accurately calculate required takeoff and
landing variables, considering factors like load, altitude, temperature, and wind. This
knowledge is crucial for determining safe takeoff speeds, climb gradients, and landing
distances. Comprehending how to effectively utilize these calculations allows for optimal
performance and contributes to safer operations.

2. Navigation Database Management: The FMC relies on a comprehensive database of
navigational data, constantly updated with current information on airports, airways, and
waypoints. Mastering how to update this database, including verifying its accuracy and
performing updates, is crucial for safe and compliant flight operations. Failure to do so can
lead to incorrect navigation and potentially hazardous situations.

3. Fuel Management: The FMC plays a critical role in fuel conservation. By analyzing flight
plans, weather conditions, and aircraft weight, it can calculate fuel requirements with high
precision. Experienced pilots utilize this data to make informed decisions regarding fuel
topping-up strategies, minimizing fuel expenditure and reducing operational expenses.

4. Departure and Arrival Procedures (STARs and SIDs): Grasping how to effectively
program and operate Standard Instrument Departures (SIDs) and Standard Terminal Arrivals
(STARs) within the FMC is essential for streamlining the flight process and minimizing
communication communications with Air Traffic Control. This ensures efficient transitions to
and from the en route phase, improving both safety and efficiency.

5. Advanced Flight Planning: The FMC allows for the creation of sophisticated flight plans,
incorporating complex procedures, such as RNAV (area navigation) approaches and alternate
airport planning. This ability permits pilots to develop adaptable and improved flight plans
that incorporate various factors like weather patterns and airspace restrictions.

### Implementing Advanced FMC Techniques

The effective utilization of these advanced FMC functions requires a structured approach.
Pilots should begin by carefully reviewing the FMC's operational manual, focusing on the
particular sections relevant to their duties. They should then proceed to train the various
functions in a simulated environment, such as a flight simulator, before implementing them in
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real-world conditions. Regular training and ongoing continuing development are key to
mastering these complex capabilities.

### Conclusion

The Boeing 737 FMC represents a significant progression in flight technology, providing
pilots with exceptional tools for navigating and controlling their aircraft. This tutorial has
outlined several advanced features and emphasized the importance of understanding and
applying them effectively. By mastering these techniques, pilots can significantly enhance
safety, efficiency, and overall operational performance.

### Frequently Asked Questions (FAQs)

Q1: What happens if the FMC malfunctions?

A1: The 737 is designed with multiple redundancies to ensure flight safety even with FMC
malfunction. Manual flight procedures and backup navigation systems are used.

Q2: Can I customize the FMC display?

A2: Yes, many aspects of the FMC display are customizable to suit the pilot's preferences,
such as units of measurement and data presentation formats.

Q3: How often are FMC databases updated?

A3: FMC databases are updated regularly, usually every 28 days, to incorporate latest
navigational information and ensure accurate and up-to-date data.

Q4: What training is needed to use the advanced FMC features effectively?

A4: Advanced training, often provided by flight schools or airlines, is needed to learn the
advanced FMC functions. This often involves simulator time and practical exercises.
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