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Preface

 

 

Jet Simming 21st Century: Boeing 747-8 Intercontinental enables home enthusiasts to enjoy realistic flight simulations in a powerful jetliner. The book provides the right amount of information without bogging in aviation and aeronautic minutia that enthusiasts will never need or use. You will find:


		Clear descriptions and explanations of techniques and procedures for the Boeing 747-8I, 

		Concise definitions of aviation and aeronautic terms regarding 747-8I operations, 

		Step-by-step instructions for performing 747-8I procedures and maneuvers, and

		Relevant and needed maneuvers for simulation of 747-8I flights.



You will feel true accomplishment when you successfully perform these procedures in your simulator the way certified Boeing 747-8 Intercontinental pilots fly their real aircraft.

 

Simulation Programs

This book uses Microsoft Flight Simulator™  (MSFS) because it is popular. Principles, techniques, and procedures can be applied to other home-simulation programs such as PrePar3d and X-Plane. If you use another home -simulation program, do not be discouraged by my references to MSFS. 

 

Prerequisites

Simulating flight in large jet airliners is an advanced topic. For success and self-satisfaction, you need to know how to simulate basic airplane flights, navigate from place to place, adhere to instrument flight rules (IFR), and follow procedures assigned by Air Traffic Control (ATC). Attempts to simulate jetliner flight without this knowledge will result in frustration and self-defeat. These important skills are covered in my topic-dedicated books and videos. 


		Basic flight methods and requirements are explained in my Flight Sim Maneuvers 21st Century.

		Cross-country navigation is explained fully in my Flight-Sim Navigation.

		Instrument flight is explained in my Instrument Flying for Flight-Sim Pilots. 

		Air traffic control is explained in my tutorial video, Using ATC for IFR in MSFS. 



References to my other books and videos are for your convenience so you will know where to find needed information.

Aviation and Navigation Data

Important aviation and navigation data for simulating flights in the Boeing 747-8 Intercontinental are available from SimPlates, SkyVector, and other online sources. They include airport field elevations, radio navaids, ATC frequencies, and airport diagrams, as well as departure, arrival, and approach procedures. Although much of these data are available in home flight simulators, more detailed information is needed for realistic jet simulations. I receive no endorsement fees for recommending information sources that I use.

 

Important Clarifications

A few things must be clarified that are sometimes misunderstood by some readers and book reviewers.


		Like all my books and videos, Jet Simming 21st Century: Boeing 747-8 Intercontinental is intended for two groups of home flight simmers: those who know little or nothing about aviation, and those with experience who want to learn more. My objective is to enable simulating flight the way real-world pilots fly their real airplanes. This book is also useful as a reference during your simulations. 

		This book is organized and its graphics are designed to help home flight-simulation enthusiasts learn about real-world aviation most efficiently. The organizational method and the graphic designs are my deliberate choices as a professional trainer to achieve this goal. 

		Technical data such as airspeeds, weights, and power levels were obtained from the most reliable sources and my experiences. They are accurate enough for home flight simulations. 

		This book is not about how to use any particular flight-simulation program. Users are expected to know how to use the simulator of their choice. 

		Microsoft Flight Simulator™  (MSFS). The 2020 version was released in August 2020 followed by numerous updates to enhance the program and correct flaws. The 2024 version was released in November 2024 with similar enhancements and corrections. 

		Every effort has been made to produce an accurate and correct instructional manual. If you find any facts or statements that you believe might be in error, please let me know so I can investigate. Posting complaints and derogatory remarks on the Internet does nothing to help you or anybody else and does a lot to harm me.

		This book should not be used for real-world aviation under any circumstances.



You will enjoy using and learning from my books, and I wish you the most realistic flight simulation possible. Happy flight simulating!

— Bill Stack

Author
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Chapter 1

The Boeing 747-8 Intercontinental

 

Boeing’s venerable 747 entered service in 1970 with Pan American Airlines. Multiple versions and customizations of this high-capacity and long-range aircraft have been built over the ensuing decades. Some are smaller or larger, and others have longer or shorter ranges. All are instantly recognized by their bulbous, two-deck forward section and four engines.

The 747-8I version represented in Microsoft Flight Simulator ™  (MSFS) was launched in 2005 as a passenger airliner designated 8I for “Intercontinental.” The cargo version was launched in 2011 designated 8F for “freight.” Both are 18 feet (5.5 meters) longer than previous versions. The two-deck section was extended for the passenger version, and the one-deck section was extended for the freighter. Their longer and thicker wings enable more fuel storage and therefore longer range. 

With its maximum taxi weight of 975,000 pounds (448,098 kilograms), the 787-8I is Boeing’s heaviest aircraft. Its maximum seating capacity of 467 passengers plus crew of 11 is about 50 percent more than the 787-10 Dreamliner and almost three times the A320 Neo. 

Cruising speed of 490 knots true and 0.86 Mach enables the 747-8I to fly from Seattle to Los Angeles in about 90 minutes. Its range of 8,000 nautical miles (14,800 kilometers) easily covers the distance from Sydney, Australia, to San Francisco, USA. Ceiling of 43,000 feet (13,115 meters) enables it to fly clear of most traffic. But it can use only a small number of the world’s airports due to its huge size and heavy weight. 

 

[image: Image]

Figure 1-A: Boeing 747-8I Dimensions

Source: Boeing

 

Physical Characteristics

The 747-8I’s huge size and heavy weight affect all operations and decisions regarding airports it can use, payload it can carry, and distances it can fly. Airlines use it mostly for long-haul routes carrying large numbers of passengers and cargo. 

Aprons, taxiways, and runways at a limited number of airports globally can support its maximum taxi weight of 987,000 pounds (447,696 kilograms). The Fuel & Payload menu in MSFS flashes a red-alert when total weight exceeds maximum takeoff weight of 975,000 pounds (448,098 kilograms). 

Its length of 243 feet (74 meters) and wingspan of 224 feet (68 meters) restrict facilities it can use. Some terminal gates are off limits because the aft end would obstruct taxiways and wings would strike other aircraft and jetways. Departure and arrival gates must be chosen carefully, and taxiing must be done with strict attention to wingspan near airport structures and equipment. Alternate and emergency airports are consequently unavailable in many parts of the world where 747s normally travel.

 


		
				Table 1-A
Dimensions
Boeing 747-8 Intercontinental

		

		
				Length

				243 FT

				 74 M

		

		
				Wingspan

				224 FT

				 68 M

		

		
				Tail height

				63 FT

				 19 M

		

		
				Cabin width

				21 FT

				  6.4 M

		

		
				Source: Boeing

		

	

 

Empty weight plus maximum fuel weight and payload weights exceed maximum takeoff weight. Therefore, fuel and payload must be loaded selectively to honor the maximum take-off and landing weights. Empty weight according to Boeing is 493,500 pounds (223,850 kilograms), but the MSFS payload menu shows 467,160 pounds (211,900 kilograms). 

 


		
				Table 1-B
Fuel and Payload Capabilities 
Boeing 747-8 Intercontinental

		

		
				Empty weight

				493,500 LB

				223,850 KG

		

		
				Zero fuel weight

				651,000 LB

				295,288 KG

		

		
				Fuel weight

				421,216 LB

				191,060 KG

		

		
				Fuel volume 

				62,868 USG

				237,981 L

		

		
				People weight (max)

				96,915 LB

				 43,960 KG

		

		
				Cargo weight

				484,949 LB

				219,969 KG

		

		
				Maximum taxi weight

				987,000 LB

				447,695 KG

		

		
				Maximum takeoff weight

				975,000 LB

				442,252 KG

		

		
				Maximum landing weight

				688,000 LB

				312,696 KG

		

		
				Data are maximums. “People” includes their luggage.
Zero fuel weight varies with payload.
Source: Boeing

		

	

 

Passengers and Crew

The 747-8I allows up to 467 passengers plus a crew of nine flight attendants and two pilots. This capacity is 47 percent more than the 787-10. More common airline arrangements allow for fewer passengers but more personal space and greater luxury in business class at higher prices. The seating map in Figure 1-B obtained from Boeing totals 429 passengers, however. Table 1-C represents Boeing’s numbers matched to the MSFS fuel and payload menu.

[image: Image]

Figure 1-B: B747-8I Standard Seating
Source: Boeing


 

 


		
				Table 1-C
Passengers and Crew
Boeing 747-8I Intercontinental
Boeing & MSFS Payload Menu

		

		
				Section

				Passengers

				Crew

		

		
				Flight Deck

				 

				2

		

		
				Business Class Upper Deck

				50

				1

		

		
				First Class

				24

				0

		

		
				Business Class Main Deck

				37

				1

		

		
				Premium Economy

				76

				2

		

		
				Forward Economy

				106

				2

		

		
				Rear Economy

				136

				3

		

		
				Totals

				429

				11

		

		
				Passenger numbers are maximums.

		

	

[image: Image]British Airways seating in Figure 1-C shows 341 seats as follows: 20 in the upper deck “Club World,” 10 in the nose first class, 36 in “World Traveler,” 32 in “Club World” main deck, 98 in the forward economy “World Traveler” and 145 in aft economy “World Traveler.” Eleven flight attendants are normally assigned. Other airlines such as KLM and Korean Air show similar arrangements. Table 1-D matches British Airway’s numbers to the MSFS fuel and payload menu.

Figure 2-C: Boeing 747-8I British Airways Seating

 

 

 

 

 


		
				Table 1-D
Passengers and Crew
Boeing 747-8I Intercontinental
British Airways & MSFS Fuel/Payload Menu

		

		
				Section

				Passengers

				Crew

		

		
				Flight Deck

				 

				2

		

		
				Business Class Upper Deck

				20

				1

		

		
				First Class

				10

				1

		

		
				Business Class Main Deck

				36

				1

		

		
				Premium Economy

				32

				1

		

		
				Forward Economy

				98

				2

		

		
				Rear Economy

				148

				3

		

		
				Totals

				344

				11

		

		
				Passenger numbers are maximums.

		

	

 

Cargo Capacities

If you wish to simulate a 747-8F freight liner, total cargo capacity without passengers or flight attendants is 306,443 pounds (13,928 kilograms). But the 747-8I fuel/payload menu in MSFS is configured for passengers, so you will need to distribute weight proportionally in each section of the Fuel & Payload menu and pay strict attention to center of gravity. 

 

Fuel Capacities

[image: Image]The 747-8I holds a maximum of 421,216 pounds (191,141 kilograms) of fuel in eight tanks as described below and shown in Figure 1-D. 

Figure 1-D: Boeing 747-8I Fuel Tanks

Source: Boeing

Center Wing. The center wing tank fills after the main wing tanks are full. The MSFS model accepts fuel when total volume is 90 percent or more of maximum. Although there is no center wing, this tank is called “center wing tank” because it is in the fuselage between and aligned with the wing roots. 

Main 1 and 4. Main tanks 1 and 4 are in the middle of each wing and are the primary fuel tanks. They always contain some fuel unless all tanks are empty. 

Main 2 and 3. Main tanks 2 and 3 are in the inner wings near the fuselage. They almost always contain fuel unless the flight is short and main tanks 1 and 4 hold enough.

Reserves. Reserve tanks 2 and 3 are in the outermost wings. In MSFS, they fill when total volume is 90 percent or more of maximum. 

Stabilizer. The elevator “stab” tank is in the tail. It is filled last and is used only on long flights that approach the aircraft’s range. In MSFS, it fills when total volume is 95 percent or more maximum. 

Vent Surge. All wings have vent surge tanks to prevent dangerous expansion from heat, but they are not represented in MSFS.

Tables 1-E and 1-F show how the tanks fill and drain in MSFS. Further variations occur as volume percentages change. You are unlikely to use the center, reserve, and stab tanks unless you plan a long flight that requires full main tanks. 


		
				Table 1-E
Fuel Tank Management – Pounds
Boeing 747-8I Intercontinental

		

		
				Tank

				<63%

				<90%

				<95%

				100%

		

		
				Center

				0

				110,232

				113,900

				113,900

		

		
				Main 1

				35,181

				35,644

				35,644

				35,644

		

		
				Main 2

				95,404

				96,681

				96,681

				96,681

		

		
				Main 3

				95,404

				96,681

				96,681

				96,681

		

		
				Main 4

				35,181

				35,644

				35,644

				35,644

		

		
				Reserve 1

				0

				0

				8,696

				10,278

		

		
				Reserve 2

				0

				0

				8,696

				10,278

		

		
				Stab

				0

				0

				0

				22,110

		

		
				Total

				261,170

				374,882

				395,942

				421,216

		

		
				Source: MSFS 
Percentiles are of total capacity.

		

	

 

 


		
				Table 1-F
Fuel Tank Management – Kilograms
Boeing 747-8I Intercontinental

		

		
				Tank

				<63%

				<90%

				<95%

				100%

		

		
				Center

				0

				 50,100

				 51,768

				 51,768

		

		
				Main 1

				15,990

				16,200

				16,200

				16,200

		

		
				Main 2

				43,361

				43,912

				43,912

				43,912

		

		
				Main 3

				43.361

				43,912

				43,912

				43,912

		

		
				Main 4

				15,990

				16,200

				16,200

				16,200

		

		
				Reserve 1

				0

				0

				3,952

				 4,671

		

		
				Reserve 2

				0

				0

				3,952

				 4,671

		

		
				Stab

				0

				0

				0

				10,049

		

		
				Total

				 75,384

				170,324

				179,896

				191,383

		

		
				Source: MSFS 
Percentiles are of total capacity.

		

	

 

 

Fuel Tank Management

Fuel usage is managed as follows for the aircraft’s best stability during flight.

Center Wing. This tank contains fuel only for very long flights. It is filled after wing tanks are full, and fuel is drawn before drawing from the wing tanks. It feeds all engines. 

Tanks 2 and 3, Inner Wings. These tanks are filled before other tanks. When the center tank is empty and crossfeed valves are open, fuel is drawn first from these tanks, and they feed both engines on their respective wings. Tank 2 feeds engines 1 and 2 on the left wing, [image: Image]and tank 3 feeds engines 3 and 4 on the right wing. 

Figure 1-E: EICAS-2 Fuel Tank Page

 

Tanks 1 and 4, Middle Wings. These tanks are filled after tanks 2 and 3. When volume of tanks 2 and 3 equals tanks 1 and 4, then crossfeed valves are closed so that fuel is drawn from each tank separately. Now fuel from the tanks 1 and 4 feed engines 1 and 4 (outer), and fuel from tanks 2 and 3 feed engines 2 and 3 (inner). Fuel from tank 1 feeds engine 1, tank 2 feeds engine 2, etcetera. An amber alert, “FUEL TANK/ENG,” appears in the CAS (crew alerting system) to remind pilots when tanks are ready for this process.

Reserves. Fuel in reserve tanks at the far end of the wings is used only after other wing tanks are filled. They draw before other wing tanks, and they feed all engines.

Stabilizer. Fuel in “stab” tank in the tail is drawn before other tanks, and it feeds all engines. Pumps are turned off when the tank empties.

Fuel management can be automatic or manual, and this choice is made in the CDU Settings page. 

 

Propulsion

The Boeing 747-8I uses four General Electric GEnx-2B engines, which it touts as “one of the cleanest, quietest, and most fuel-efficient turbofan engines in the world.” Their bypass ratios are 9.5:1. Although this ratio is the highest for any General Electric engine, it is slightly less than the 10:1 for the 787-10’s Rolls Royce Trent engines. Each produces 66,500 pounds of takeoff thrust, which is ample for a fully loaded 747-8I











		
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
		

	







		GA stands for “go around.” It is used during takeoffs and landing approaches in case a go around is needed.

		CLB means “climb.” CLB by itself means “maximum thrust.” CLB-1 means “maximum less 10 percent.” CLB-2 means “maximum less 20 percent.” The respective N1 readings are shown in the CDU’s Thrust Limit page.

		CON means “maximum continuous thrust.” It can be used briefly during climbs when needed for increasing airspeed to avoid stalling. It should be used only when absolutely needed because it guzzles fuel and wears engines prematurely. 

		CRZ means “cruise.” It should be used during normal cruising and descending phases.
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