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In the realm of commercial aviation, the Boeing 737-800 stands as one of the most successful and widely utilized
narrow-body aircraft in history. Its operational reliability is not merely a product of engineering excellence but a
result of rigorous procedural adherence. For pilots, flight simulators enthusiasts (using platforms like PMDG or
Zibo), and aviation students, understanding the B737-800 Normal Checklistand its  associated flows is
fundamental to flight safety and efficiency.

The Philosophy of Aviation Checklists and Flows

Before diving into the specific steps of the Boeing 737-800, it is essential to distinguish between a Flow and a
Checklist. A flow is a memorized sequence of actions performed by the pilot to set up a specific system or prepare
the cockpit for a phase of flight. The checklist, conversely, is a verification tool used to ensure that the critical items
within those flows have been completed correctly. In the B737-800, this 'Challenge-Response’ method minimizes
human error and ensures redundancy.

The Role of the Pilot Flying (PF) and Pilot Monitoring (PM)

Operational procedures are divided between the Pilot Flying (PF) and the Pilot Monitoring (PM). While the PF
focuses on aircraft trajectory and automation, the PM handles communications and executes the majority of the
overhead panel flows. This division of labor is critical during high-workload phases such as the Before Takeoff and
Final Approach sequences.

Phase 1: Pre-Flight and Safety Inspection

The pre-flight phase begins long before the engines are started. It involves a systematic check of the aircraft's
airworthiness and the initialization of its complex electronic systems. The B737-800 Safety Inspectionensures
that the aircraft is in a state where power can be safely applied.

Electrical Power Up and IRS Alignment

The transition from a 'Cold and Dark' cockpit to an energized state involves the following technical steps:

e Battery Switch: Guarded to the ON position. This provides DC power to the standby buses and allows for APU
starting.

« Standby Power: Set to AUTO.

e Bus Trans: Set to AUTO to allow for automatic power switching.

¢ IRS Alignment: The Inertial Reference System (IRS) must be aligned to the aircraft's current GPS
coordinates. This process can take between 5 to 17 minutes depending on latitude. Without accurate IRS
alignment, the Electronic Flight Instrument System (EFIS) cannot display attitude or heading data.

Fuel Management and Center Tank Logic

One of the most critical technical aspects mentioned in B737-800 documentation is the management of the Center
Fuel Tank. According to standard operating procedures (SOPSs), the center tank pumps must not be positioned to



ON unless the quantity exceeds 453 kg (approx. 1,000 Ibs). Operating these pumps 'dry" or with low fuel levels can
lead to pump degradation and, in extreme cases, poses a fire hazard due to the heat generated by the pumps in an
empty tank environment.

Phase 2: Flight Management Computer (FMC) Initialization

The FMC is the brain of the Boeing 737-800. A meticulous setup is required to ensure the LNAV (Lateral
Navigation) and VNAV (Vertical Navigation) systems function correctly. This is often summarized by the acronym
IDENT, POS, RTE, PERF, LIMIT, TAKEOFF.

Performance Data Entry
During the PERF INIT page setup, pilots must input:

e Zero Fuel Weight (ZFW): The weight of the aircraft excluding usable fuel.

¢ Reserves: The minimum fuel required to reach an alternate airport plus 30 minutes of holding.

e Cost Index (CI): A ratio between the cost of time and the cost of fuel. A higher ClI results in higher speeds and
higher fuel consumption.

¢ N1 Limits: Setting the thrust limits based on ambient temperature and runway length (often utilizing 'Derated
Thrust' to prolong engine life).

Phase 3: Engine Start and Ground Operations

The Boeing 737-800 utilizes CFM56-7B turbofan engines. Starting these engines is a pneumatic process, requiring
bleed air from the Auxiliary Power Unit (APU) or a ground air cart.

Engine Start Sequence (Technical Steps)

1. Secondary Engine Instruments: Verify N1, N2, EGT, and Oil Pressure are displayed.

2. Pack Switches: Set to OFF (to ensure maximum bleed air pressure reaches the starter).

3. Start Switch: Move to 'GRD' (Ground). This opens the start valve and engages the air starter.

4. N2 Monitoring: At 25% N2 (or maximum motoring), the Engine Start Lever is moved to the IDLE position.
This introduces fuel and initiates ignition.

5. EGT Monitoring: The pilot must closely monitor the Exhaust Gas Temperature (EGT) to ensure it does not
exceed the starting limit (725°C).

6. Starter Cutout: At approximately 56% N2, the start switch should automatically spring back to 'OFF',
indicating the engine is self-sustaining.

Taxi and Before Takeoff

Once engines are stabilized, the After Start Flowbegins. This includes turning on the Engine Anti-Ice (if required),
setting the Flaps to the takeoff position (typically Flaps 1, 5, or 15), and checking the flight controls for full and free
movement.

Technical Comparison: B737-700 vs. B737-800

While often grouped together, the -700 and -800 variants have distinct performance characteristics that affect how
checklists are executed. The -800 is longer and heavier, leading to different V-speed calculations and tail-strike
awareness during takeoff.



Feature Boeing 737-700 Boeing 737-800

Maximum Takeoff Weight (MTOW) Approx. 70,080 kg Approx. 79,010 kg

Typical Seating (2-class) 126 160

Wing Loading Lower (Better short-field performance) Higher (Requires higher V-speeds)

Tail Strike Margin Higher Clearance Critical (Requires specific rotation
rate)

Engine Thrust (CFM56-7B) 22,000 - 24,000 Ibs 26,000 - 27,000 Ibs

Phase 4: Takeoff, Climb, and Cruise

The Before Takeoff Checklist is the final safety barrier. Key items include the Transponder (set to TA/RA), MCP
(Mode Control Panel) settings, and the Takeoff Briefing confirmation.

V-Speed Definitions

Crucial to the takeoff procedure are the V-speeds calculated by the FMC:

¢ V1 (Decision Speed): The maximum speed at which a takeoff can be aborted. Beyond V1, the aircraft must fly.

* VR (Rotation Speed): The speed at which the pilot pulls back on the yoke to lift the nose wheel.

* V2 (Safety Speed): The minimum speed the aircraft must maintain in the event of an engine failure after
takeoff to ensure obstacle clearance.

Climb and Cruise Management

After gear retraction and flap cleanup, the pilot engages the Autopilot and Autothrottle. During cruise, the primary
focus is on fuel monitoring and weather avoidance. The B737-800's optimal cruise altitude usually ranges from
FL340 to FL410 (34,000 to 41,000 feet), depending on weight and temperature (ISA deviations).

Phase 5: Descent and Approach Procedures

Preparation for landing begins approximately 100-150 miles from the destination. The Descent Checklist includes
the 'Approach Briefing' and the setting of Autobrakes.

Landing Configurations and Flap Logic

The Boeing 737-800 typically lands with Flaps 30 or Flaps 40. Flaps 40 provides the lowest landing speed but
significantly increases drag and noise. Flaps 15is used for 'Non-Normal' landings, such as an engine failure or
certain flight control malfunctions.

The Landing Procedure (Standard Flaps 30 Approach)

1. Initial Approach: Flaps 1, 5, then 10 according to the speed tape schedule.

2. Glideslope Capture: Lower the Landing Gear and set Flaps 15.

3. Final Approach: Set Flaps 30 and complete the Landing Checklist (Gear Down, Flaps 30, Speedbrake
Armed, Green Light).

4. Flare and Touchdown: At 20 feet, retard the thrust levers to idle and initiate a slight nose-up pitch (2-3
degrees) to soften the impact.



Phase 6: Shutdown and Post-Flight

After clearing the runway, the After Landing Flow involves retracting the flaps, turning off the strobe lights, and
starting the APU for gate power. Once parked at the gate, the Shutdown Checklist is performed.

Engine Cool Down

Modern jet engines require a 'cool-down' period to prevent thermal shock and carbonization of oil. The CFM56-7B
should be operated at or near idle for at least 3 minutes before the Engine Start Levers are moved to CUTOFF.

Case Study: Common Operational Errors and Troubleshooting

Scenario: Failed APU Start

In many B737-800 checklists, the APU start is a critical path item. If the APU fails to start, the crew must
troubleshoot the Low Oil Pressure or Overspeed lights. Common causes include a depleted battery or a failure in
the APU fuel solenoid. Without the APU, the aircraft requires a Ground Pneumatic Cart for engine start and a
Ground Power Unit (GPU) for electricals.

Scenario: Center Tank Fuel Pump Low Pressure

If the 'Low Pressure' light illuminates on the Center Tank pumps while fuel is still present, the checklist dictates that
the pumps must be turned OFF immediately. This prevents the possibility of a pump explosion. The remaining fuel
in the center tank will be unusable unless the 'Scavenge Pump' can transfer it to the Main Tank 1.

The Impact of Human Factors on Checklist Discipline

Technical proficiency in the B737-800 is only half the battle. Crew Resource Management (CRM)dictates how
these checklists are performed. Research shows that 'Checklist Fatigue' is a major contributor to aviation incidents.
In high-frequency short-haul operations (where the B737-800 excels), pilots may perform the same checklist 6 to 8
times a day. Maintaining the same level of vigilance during the last flight as the first is the hallmark of a professional
aviator.

The 'Worst Seat' and Weight Distribution

While search data often asks "What's the worst seat on a plane?", from a technical perspective, the distribution of
passengers significantly impacts the Center of Gravity (CG). An improperly loaded aircraft (too many passengers
in the rear) can lead to a 'Tail Heavy' condition, requiring significant stabilizer trim adjustments during the Takeoff
Flow. Pilots must ensure the "Trim' setting on the pedestal matches the FMC's calculation for the specific CG and
Flap setting.

The Boeing 737-800 remains a masterpiece of aviation engineering. Its operation relies on a delicate balance of
mechanical robustness and strict procedural adherence. By mastering the Normal Checklist, understanding the
underlying system logic of the CFM56 engines, and respecting the limitations of the FMC and fuel systems,
operators ensure that the 737 remains one of the safest vehicles in the sky. Whether you are a student pilot aiming
for a Type Rating or a virtual pilot perfecting your flight simulator procedures, the depth of technical knowledge
within these checklists is the key to mastery of the 'Next Generation' Boeing 737.
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