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Preface

 

 

Jet Simming 21st Century: Boeing 787-10 Dreamliner enables home enthusiasts enjoy realistic simulations of jetliner flight. This book provides the right amount of information without bogging in aviation and aeronautic minutia that home enthusiasts will never need or use. You will find:


		Clear descriptions and explanations of techniques and procedures for the Boeing 787-10 Dreamliner, 

		Concise definitions of aviation and aeronautic terms regarding B-787-10 operations, 

		Step-by-step instructions for performing 787-10 procedures and maneuvers, and

		Relevant and needed maneuvers for simulation of 787-10 flights.



You will enjoy true satisfaction and accomplishment when you successfully perform these procedures in your simulator the way certified Boeing 787-10 Dreamliner pilots fly their real aircraft.

 

Simulation Programs

This book uses Microsoft Flight Simulator™ 2020 (MSFS-20) because it is popular. Aviation 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-20. 

 

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, apply instrument flight rules (IFR), and follow procedures assigned by Air Traffic Control (ATC). Attempts to simulate jetliner flight without this knowledge will lead to 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-20. 



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 787-10 Dreamliner 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 787-10 Dreamliner 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. 

		MSFS-20 was issued in August 2020 with innumerable glitches and flaws. More than 40 corrective updates had been issued as of this writing, yet some flaws remained unresolved. They are mentioned in the book where relevant. 

		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 787-10 Dreamliner

 

Entering service in 2011 with All Nippon Airways, the Boeing 787-10 was the first airliner whose airframe was primarily composite materials. The 787-10 modeled in Microsoft Flight Simulator ™ 2020 (MSFS-20) entered service with Singapore Airlines in 2018. Stretched 20 percent from the original version, the 10 model seats almost twice the capacity of an A320. 

The 787-10’s very first commercial flight was between Tokyo to Hong Kong in September 2011. Tickets were sold at auction online, and the highest bidder paid $34,000 for one seat, which was 13 times the regular price of business-class travel between the cities. ANA Airlines flew the 787-10’s first long-haul flight in January 2012 from Tokyo to Frankfurt, Germany for a distance of 5,067 nautical miles (9,384 kilometers). 

More than half the 787-10’s structural weight is composite. Its single-piece composite barrel and composite wings with raked wingtips enable cruising at Mach 0.85 with greater efficiency and less fuel consumption than aircraft of similar size and weight. Wings normally flex approximately three meters upward in flight due carbon-fiber flexibility, and maximum flexibility is up to eight meters. This phenomena can be seen in MSFS from some exterior views.

Its no-bleed engines further increase fuel efficiency by replacing hydraulics and anti-icing with electrical systems. That is why the 787-10 has no engine-bleed switches. The plane is entirely fly by wire, lacking any cables whatsoever to control flight. Almost a mile of fiber optics carry critical flight information. It was the first commercial airliner to use this system. 

Familiarizing yourself with the 787-10’s physical and performance characteristics will make your simulations easier, smoother, and more enjoyable.

 

Physical Characteristics

The 787-10’s significant physical characteristics are shown in Figure 1-A. At 117 feet long and a 224 from wingtip to wingtip, it is twice the size of the Airbus A320. These dimensions are most important when taxiing around airports. Empty weight, useful load, and total weight are also important.

[image: Boeing 787-10 Dimensions]





Figure 1-A: Boeing 787-10 Dreamliner Dimensions

Source: Boeing

Maximum take-off weight of the MSFS version is 557,000 pounds (252,878 kilograms), which is heavier than a Boeing 767 but less than a Boeing 777. Accordingly, it can use many commercial airports around the world.

 

Boeing 787-10 Engines

The Boeing 787-10 uses two Rolls-Royce Trent 1000 engines. Each produces 285 to 331 kilonewtons (kN) or 64,100 to 74,400 pounds of thrust. The lower values apply to takeoff, generally, and the higher values to sustained flight. Their bypass ratio of 10:1 is the highest of any Trent engine. Boeing says “over 85 percent of the engine's thrust is generated by the 2.8-meter diameter fan.” For more efficiency, the 787-10 uses electrical systems instead of engine bleeding for cabin heat and anti-icing. Consequently it has no engine-bleed controls.

Thrust can be varied by pilots for taking off, climbing, and cruising to conserve fuel and prolong engine life. Determining factors are runway elevation, aircraft weight, atmospheric pressure, and air temperature. Long runways at sea level require less thrust for taking off than shorter runways because the aircraft can use the extra runway distance for gaining airspeed. Aircraft taking off require more power at high elevation, high temperature, or low atmospheric pressure due to density altitude. 

Pilots can select various thrust levels on the CDU’s Thrust Limit page. The flight-management computer (FMC) calculates V-speeds for taking off and landing based on thrust limits selected by the pilot. 

Thrust can be further reduced by derating, which is giving the computer false air temperature numbers to make it believe conditions are worse than actual. It is literally lying to the machine. Derating is an advanced skill that is outside the scope of this manual.

 

Passengers and Crew

Basic seating arrangements enable up to 344 passengers plus crew of 10 flight attendants and two pilots. This capacity is more than the Airbus A330, its primary competitor. Other arrangements allow for fewer passengers but more personal space and greater luxury in business class at higher prices. 


		[image: Image]The ANA seating map in Figure 1-B shows the following seating arrangements: Business class 38, premium economy 21, economy forward 99, and economy aft 136, total 294. Pilots are two, and flight attendants are seven. Singapore, JAL, KLM, and others have a similar arrangements.



Figure 1-B: Boeing 787-10 ANA Seating


		The United Airlines seating map in Figure 1-C shows the following seating arrangement: business class 44, premium 21, forward economy 96, aft economy 157, total 318. Pilots are two, and flight attendants are eight. Singapore, JAL, KLM, and others have a similar arrangements. 



 

[image: Image]

Figure 1-C: Boeing 787-10 United Airlines Seating

 

State-of-the art technology described in Chapters 3 and 4 enables this large and powerful airliner to be flown by only two pilots. 

 


		
				Table 1-A
Passengers and Crew
Boeing 787-10 Dreamliner

		

		
				Section

				ANA

				UA

				Crew

		

		
				Flight Deck

				 

				 

				2

		

		
				Business 

				38

				44

				1

		

		
				Premium 

				21

				21

				1

		

		
				Forward Economy

				99

				96

				2

		

		
				Rear Economy

				136

				157

				3

		

		
				Totals

				294

				318

				9

		

		
				Passenger numbers are maximums.

		

	

 

Cargo Capacities

Total cargo capacity without passengers or flight attendants is 149,000 pounds (67,721 kilograms). The forward cargo bay holds up to 81,500 pounds (36,967 kilograms), and the aft bay holds up to 67,500 pounds (30,618 kilograms). Reductions are necessary when adding cargo to an aircraft carrying passengers and flight attendants.

 


		
				Table 1-B
Fuel and Payload Capacities
Boeing 787-10 Dreamliner

		

		
				 

				USG

				Pounds

				Liters

				Kilograms

		

		
				Empty 

				 

				298,700

				 

				135,488

		

		
				Zero fuel 

				49,750

				333,327

				188,324

				151,197

		

		
				Fuel 

				33,384

				223,673

				126,372

				101,456

		

		
				People

				
				117,804

				 

				53,435

		

		
				Cargo 

				 

				149,000

				 

				67,585

		

		
				Total

				83,134

				557,000

				314,696

				252,651

		

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

		

	

 

Fuel Capacity

The B787-10 holds 223,673 pounds (101,456 kilograms) of fuel in three tanks. Each wing tank holds up to 17 percent of total fuel capacity. They fill first and deliver fuel to engines after the center tank is emptied. The center tank in the bottom of the fuselage between the wings holds up to 67 percent of total fuel capacity. It fills after both wing tanks are filled and empties before the wing tanks deliver fuel.



		
				Table 1-C
Fuel Capacities
Boeing 787-10 Dreamliner

		

		
				 

				USG

				Pounds

				Liters

				Kilograms

		

		
				Wing 1 

				  5,675

				 38,024

				 24,469

				17,247

		

		
				Center

				 22,367

				149,861

				84,668

				67,976

		

		
				Wing 2

				  5,675

				 38,024

				21,482

				67,976

		

		
				Total

				 33,384

				223,673

				126,372

				101,456

		

		
				Source: Boeing

		

	

 

When total fuel is equal to or less than 33 percent, MSFS automatically redistributes from the center tank to the wing tanks. 

 


		
				Table 1-D
Fuel-Tank Management –Pounds
Boeing 787-10 Dreamliner

		

		
				Tank

				≤33%

				≤50%

				≤100%

		

		
				Center

				0

				 37,279

				147,624

		

		
				Left

				 37,279

				 37,279

				 38,024

		

		
				Right

				 37,279

				 37,279

				 38,024

		

		
				Totals

				 74,557

				111,837

				223,673

		

		
				Source: MSFS-20

		

	

 

 


		
				Table 1-E
Fuel Tank Management – Kilograms
Boeing 787-10 Dreamliner

		

		
				Tank

				33%

				50%

				100%

		

		
				Center

				0

				 17,665

				 69,955

		

		
				Left

				 17,665

				 17,665

				 18,019

		

		
				Right

				 17,665

				 17,665

				 18,019

		

		
				Totals

				 35,330

				 52,996

				101,456

		

		
				Source: MSFS-20

		

	

 

Performance Characteristics

Boeing’s 787-10 Dreamliner is powered by either GE Aviation GEnx-1B engines or the Rolls-Royce Trent 1000. The Trent 1000 engine modeled in MSFS-20 generates a maximum thrust force of 78,000 pounds.

 

Runway Lengths and Takeoff Distances

A full-weight 787-10 requires at least 9,100 feet (2,800 meters) of runway in standard atmosphere at sea level. Longer runways are necessary at higher elevations and lesser atmospheric conditions, and shorter runways are possible with lighter aircraft. It can therefore use hundreds of airports around the world, but it is excluded from thousands more. As examples, it can use Kennedy and Newark in metropolitan New York, but it cannot use LaGuardia. Similarly, it can use Gatwick, Heathrow, and Stansted in London but not City or Biggin Hill. 

Takeoff and landing distances in Table 1-F are general guides. They vary based on airport elevation, aircraft weight, atmospheric conditions, and flaps deflections.



		
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
				
				
		

		
				
		

	





		Ascents. A fully loaded 787-10 can climb comfortably from a sea-level airport at 2,000 FPM (610 MPM). It can then climb at 2,500 FPM (763 MPM) after accelerating to 250 knots, and 3,000 FPM (915 MPM) when at 300 knots indicated or faster. Higher climb rates are doable, but they guzzle fuel. Lower climb rates at high altitude should be applied when true airspeed diminishes. Climb rates as low as 1,000 FPM (305 MPM) are common at very high altitudes. Steep ascents burn fuel faster and worry passengers.

		Descents. Initial descents from cruising altitudes are manageable between 2,000 and 2,500 FPM (610 to 763 MPM). Lesser rates are normal for final approaches. Steep descents increase airspeed and impede speed reduction when needed. Steep descents increase airspeed and impede speed reduction when needed.





		A climb rate of 2,500 feet (763 meters) per minute is suitable between 2,500 and 10,000 feet (763 and 3,050 meters) AGL when airspeed is 250 knots indicated.

		Up to 3,000 feet (915 meters) per minute is suitable between 10,000 AGL and about FL250. 

		Vertical speeds as low as 1,000 feet (305 meters) per minute are common at high altitudes. When you see true airspeed and Mach diminishing, you need to reduce climb rate. 
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