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The Boeing 787 “Dreamliner” is the next step in commercial airline comfort and 

transportation. It features a brand new design, steering away from tradition metals and fuel types. 

This design is an amazing evolution of commercial airlines, and could lead to even more 

efficient and comfortable airplanes in the future. I will be going over many of the components 

that make the Dreamliner so efficient, and will be focusing on 2-3 major components that I find 

interesting or important. 

 

 The 787-10, the newest to the Dreamliner series of aircraft, can transport 300-330 

passengers to a destination that is up to 7,000 nautical miles, or 8055 standard miles. Not only is 

it efficient in carrying a lot of people to a distance destination, it also wastes 20 percent less fuel 

than a standard similarly sized airplane. Going at speeds of Mach 0.85 or 647 mph these speeds 

are similar to the speeds of the fastest twin-aisle airplanes today. Passengers also enjoy the 

improved comfort of the interior which includes; an interior environment with higher humidity. 

("787 background,”) 

 

 Instead of using tradition metals like aluminum, the 787 Dreamliner uses a carbon based 

material on 50 percent of the primary structure of the plane, this includes the fuselage and wing. 

Carbon fiber is stronger than the traditional aluminum, however it takes longer to make, and is 

way more expensive. It has a higher strength to weight ratio then aluminum, allowing it to 

withstand the aggression from the wind more effectively, and still be light enough to take flight. 

The down side is the process of making a carbon fiber requires molding and long waiting times, 

while aluminum can be bent, machined, and extruded. ("Boeing 787 documentary," 2012) 
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 In Derby of the UK, Rolls Royce was commonly known for their cars. However most of 

Rolls Royce cars are actually manufactured by BMW. Instead Rolls Royce in Derby 

manufacture aircraft engines. There recently developed Trent 1000 is one of the two engines that 

are used in the Dreamliner, the other being the General Electric GEnx in the US. In older turbo 

jets they relied on the jet exhaust to thrust the plane forward, this process is faster than a 

propeller but inefficient and extremely noisy. With the new handmade Trent 1000’s the plane 

harnesses the energy from the exhaust, to turn the massive turbo fan blades in the front of the 

engine. This process allows a large amount of air to be pushed through the sides of the engine 

quietly, which thrusts the plane forwards. ("Boeing 787 documentary," 2012) 

 

The original design of the turbo fans were solid, however it was found to be beneficial to 

make them hollow, because it reduced the weight and increased performance. Each blade of the 

fan costs as much as an average families car. To make the blades they take 3 sheets of metal and 

bound them together to make a solid titanium sandwich, much of the process is kept secret. 

However the process begins when the titanium layers of the fan blade are bounded together in a 

secret pattern. They are then heated, and the inner layer is inflated like a balloon, to pull and 

stretch the layer into a wavy like appearance. This makes the blade, super strong and super light. 

Despite the efficiency of making the blade, no two blades are the same. ("Boeing 787 

documentary," 2012) 
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 Once all the various part are made for the engine, it is put together by a team of 

engineers, this process can take up to 9 days to finish. They use large pulley systems to lift the 

parts up, and they gently use gravity to put the parts together. After the parts are flush with each 

other, they tighten each bolt to a precise torque. Once the engine is complete they take it to a 

flying test center, and put through the harshest flight conditions to make sure that the speed, 

temperature and durability all preforms perfectly. The prototypes of every aircraft engine, is also 

tested but with more extreme conditions. ("Boeing 787 documentary," 2012) 

 

 Surprising Boeing has been making an effort to move away from pneumatic systems, but 

instead are using electric systems. Some of the systems affected by this include: APU start, 

Brakes, Cabin pressurization, Engine start, Hydraulic pumps, Wing ice protection.  Using this 

method, decreases the complexness of the 787 and allows for a significant decrease in 

maintenance cost and reliability. The 787 uses a no bleed architecture which allows for it to use 

electrical power generation. This allows the use of variable frequency electrical power and the 

integration of the engine generator and starter functions into a single unit. This method has been 

tested in the next Generation 737, instead of using a pneumatics system as a starter it is able to 

use the generator as a starter motor. Comparing the more complex 767 IDG to the 787 starter 

generator, it has been predicted to have a mean time between faults of 30,000 flight hours. That 

is 300 percent a more reliable improvement compared to its counterpart. ("787 from the,”) 
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 The brakes on a previous Boeing planes have been a hydraulic system. However with this 

more-electric system it will reduce the complexity of the brake system reducing the potential of 

delays that are caused by leaking brake hydraulic fluid, leaking valves, and other hydraulic 

failures. Because the electric brake system is modular it will be able to dispatch with one electric 

brake actuator inoperative per wheel and will significantly reduce performance penalties 

compared to the hydraulic system. Electric systems are much easier to monitor, then hydraulic or 

pneumatic systems. It provides new advantages like: Fault detection and isolation, Electrical 

monitoring of brake wear, Ability to eliminate scheduled visual brake wear inspections, extended 

parking times. Because the plane can monitor the braking force applied even while it’s parked, it 

can extend parking brake times by monitoring and automatically adjusting its parking brakes as 

the brakes cool down. This system could reduce the complexity of current systems by 50 percent 

compared to the 767, and the elimination of pneumatics is a huge contributor. Because of this 

new system airliners will have a reduced cost towards maintenance and an increased reliability of 

dispatch.  ("787 from the,”) 

 

 The fuel efficiency of the 787 Dreamliner is a positive side effect of the composite 

plastic, which uses less fuel. This could allow for the potential to fly from Denver to Tokyo. If a 

777 were to fly on that route, it would cost a fortune. Among the benefits the engine burns the 

fuel 20 percent less than comparable airplanes. Because the costs are so high in the industry and 

the profit gain is so low, this percentage is highly important. The 787 is the first airplane to use a 

plastic or carbon-fiber composite instead of the common aluminum. The last time such a shift 
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happened in history was during the 1930s, when the traditional wood airplanes were transitioned 

to a metal base. ("Fuel efficiency,”) 

 

 My personal favorite part of the Dreamliner 787 is the passenger comfort. One of which 

includes windows that are 30 percent larger than similar aircraft. They are raised closer to eye 

level and include a tinting system that goes from transparent to opaque. The overhead bins are 30 

percent larger, and each passenger has a power outlet to charge there electronics. Passengers also 

have access to twice as much air conditioning they normally would. The air-filtration system is 

much cleaner, and healthier using many filters to clean the air. The cabins are significantly 

quitter because a number of interior enhancements. Special sensors are outfitted in the plane that 

allow the aircraft to detect upcoming turbulence, giving the plane more time to compensate for 

it. ("787 Dreamliner,”) 

 

 There is much that could not be detailed including the wing design, because of lack of 

information available on those subjects. However the wings have the ability to flex in extreme 

conditions strengthening the wings, making the airplane that much safer. ("Wing design,”) Of 

course this aircraft will have some growing pains, but the future looks bright for the 787 

Dreamliner. Overall this aircraft is an amazing improvement to the current 747, and some 

believe it is destined to replace it. The efficiency and comfort that goes with the 787 along with 

the dedication, and hard work that comes from the individuals, who hand build these beautiful 

airplanes; goes to show how amazing our future will be. 
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