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The Boeing 747, affectionately known as the “Queen of the Skies,” has been a staple of commercial aviation for
over five decades. Its distinctive hump, massive wingspan, and powerful engines make it a marvel of engineering
and a favorite among pilots. Whether you're a seasoned aviator looking to refresh your knowledge or a student
eyeing a career in long haul aviation, thi©747 pilot guideoffers a comprehensive look at the aircraft's systems,
procedures, and best practices for safe, efficient flight operations.

1. Aircraft Overview

1.1 Key Specifications

The 747 family comes in several variants—747 100, 747 200, 747 400, and the latest 747 8. Regardless of model,
each boasts:

 Typical cruise speed: Mach 0.85 ("H 560 /mph)

e Maximum take off weight: up to 987 /000 /Ib (747 8)

e Range: 7,700 /nm (747 400) to 7,730 /nm (747 8)

e Four high bypass turbofan engines (e.g., GE CF6 80C2, Pratt &amp; Whitney PW4000)
¢ Capacity: 400-600 passengers depending on configuration

Understanding these figures is essential for performance planning, fuel budgeting, and weight balance calculations.

1.2 Flight Deck Architecture

The 747's flight deck is a blend of analog and digital systems, designed to support high volume operations.

e Primary Flight Display (PFD) and Multi Function Display (MFD) panels provide real time attitude, altitude, and
navigation data.

« Integrated Flight Management System (FMS) with dual processors for redundancy.

< Dual autopilot systems with fly by wire controls for pitch, roll, and yaw.

« Advanced weather radar, terrain awareness, and collision avoidance systems.

Familiarity with the layout—particularly the “hump” area housing the navigation and weather systems—helps pilots
maintain situational awareness during all flight phases.

2. Pre Flight Preparation

2.1 Documentation Review

Before you even step onto the tarmac, a thorough review of the following documents is mandatory:

Flight Plan — Includes route, altitudes, and estimated fuel burn.
Weight &amp; Balance Sheet — Confirms compliance with limits.
Performance Data — Take off, climb, cruise, and landing tables.
Maintenance Records — Ensures all systems are airworthy.

ATC Briefing — Highlights any NOTAMs or restricted airspace.
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2.2 Aircraft Inspection

Pre flight checks are conducted in two phasesvisual inspection and system checks. Key items include:



« Exterior inspection for dents, corrosion, and loose fasteners.

e Engine start-up sequence and monitoring of oil, fuel, and bleed systems.

¢ Avionics power on checks and data link status.

Flight controls—rudder, ailerons, elevators—tested for free and correct motion.
e Landing gear integrity and hydraulic system pressure.

Completing these steps reduces the risk of in flight anomalies.

3. Flight Systems Deep Dive

3.1 Powerplant and Propulsion

The 747's four engines are equipped with full authority digital engine control (FADEC) systems. FADEC manages
throttle settings, fuel flow, and engine performance, allowing pilots to focus on flight management.

3.2 Flight Management System (FMS)

The FMS is the brain of the aircraft's navigation. It integrates:

¢ Route planning and optimization.

* Performance calculations for take off and landing.
« Real time fuel management.

* Automatic terrain and obstacle avoidance.

Pilots must be comfortable entering waypoints, adjusting flight levels, and interpreting FMS warnings.

3.3 Autopilot and Flight Director

The 747’s autopilot system supports multiple modes:

« Altitude hold.

¢ Heading hold.

Speed hold (V speed).

¢ Vertical navigation (VNAV) for climb and descent.
e Approach and landing automation.

Flight Director overlays provide guidance cues for manual flight or autopilot engagement.

3.4 Avionics and Communication

Modern 747s feature an integrated avionics suite including:

e EFIS (Electronic Flight Instrument System).

« ADS B and ACARS for real time data exchange.
* HF, VHF, and satellite communications.

* Weather radar with WXR and WXR C capabilities.

Mastery of these systems ensures compliance with ATC instructions and enhances situational awareness.

4. Navigation & Flight Planning

4.1 Route Selection

Route planning for the 747 involves selecting the most efficient airways, considering wind, jet streams, and fuel
efficiency. Pilots use:

1. Flight Management System (FMS) route entry.



2. Air Traffic Control (ATC) guidance.
3. Flight planning software (e.g., Jeppesen, ForeFlight).

4.2 Performance Calculations

Accurate performance calculations are critical. Key parameters include:
e Take off distance and required runway length.
e Climb gradient and maximum altitude.

« Descent profile and approach speeds.
¢ Fuel burn estimates for each segment.

These calculations are cross checked with airline’s standard operating procedures (SOPS).

4.3 Weather Considerations

Weather can significantly impact the 747’s operations:

e Jet stream positioning affects fuel consumption.

e Thunderstorm avoidance requires route adjustment.

¢ Mountainous terrain demands careful altitude planning.
e Cold air density variations affect engine performance.

Pre flight weather briefings and real time updates via ACARS keep pilots informed.

5. Takeoff & Climb

5.1 Engine Start and Taxi

Engine start is performed in sequence, monitoring for abnormal parameters. Taxi procedures emphasize:

« Adhering to taxiway markings and signage.
¢ Maintaining separation from other aircraft.
¢ Using the appropriate runway for departure.

5.2 Takeoff Roll

Key takeoff data include:

« Takeoff weight and thrust settings.
¢ Runway length and surface condition.
¢ Wind component and runway slope.

During the takeoff roll, pilots monitor the takeoff performance chartand ensure the aircraft reaches VLO (lift off
speed) before rotation.

5.3 Climb Phase
Once airborne, the 747 climbs to its assigned flight level using the FMS VNAV mode. Pilots monitor:

¢ \ertical speed to avoid overspeed.
¢ Engine temperature and fuel flow.
e Cabin pressure and environmental controls.

Proper climb management reduces fuel burn and ensures compliance with ATC altitude assignments.

6. Cruise Management



6.1 Speed and Altitude Optimization

The 747 typically cruises at Mach 0.85-0.86. Pilots adjust speed for:
¢ Fuel efficiency (optimal cruise speed).
¢ Wind conditions (tailwind vs. headwind).
 Air traffic sequencing.

6.2 Fuel Monitoring

Fuel management involves real time monitoring of:

e Fuel flow rates.
e Remaining fuel reserves (minimum 45 /minutes for IFR).
e Contingency fuel for diversions.

The FMS provides automatic fuel calculations, but pilots must verify and adjust as needed.

6.3 In Flight Systems Checks

During cruise, pilots perform periodic checks of:

¢ Hydraulic and electrical systems.

e Landing gear status (deployed or retracted).

¢ Environmental control system (ECS) for cabin pressure.
e Avionics updates and data link status.

These checks help detect early signs of system degradation.

7. Descent & Landing

7.1 Descent Planning

Descent begins with a descent start point (DSP)determined by the aircraft's speed, altitude, and terrain. Pilots
use the FMS to:

» Set the desired descent rate.
¢ Adjust speed to match the approach profile.
e Coordinate with ATC for altitude changes.

7.2 Approach & Landing Sequence

The 747’'s approach sequence typically involves:

Final approach fix (FAF) entry.

Speed reduction to approach speed (VA).

Landing gear deployment at the appropriate altitude.
Final approach slope and glide path confirmation.

5. Landing roll and braking.
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Pilots must maintain situational awareness of the glide slope and radar altitude to ensure a safe touchdown.

7.3 Post Landing Checks
After touchdown, pilots perform:
e Engine shutdown sequence.

e Landing gear retraction verification.
e Taxi clearance and runway exit.



e Debrief with the cabin crew regarding any passenger concerns.

8. Emergency Procedures

8.1 Engine Failure

In the event of an engine failure:
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