
Introduction Aircraft Flight Mechanics
Performance
Wing Aerodynamics is the study of wing performance in air. wing area but are used in aerobatic aircraft as
they provide the same flight characteristics whether the aircraft is upright or inverted. Another example A
wing is a type of fin that produces both lift and drag while moving through air. Wing efficiency is expressed as
lift-to-drag ratio, which compares the benefit of lift with the air resistance of a given wing shape, as it flies.
Wings are defined by two shape characteristics, an airfoil section and a planform 592c192738

Flight simulator Flight simulation is used for a variety of reasons, including flight training (mainly of pilots),
the design and development of the aircraft itself, and research into aircraft characteristics and control
handling qualities. A flight simulator is a device that artificially re-creates aircraft flight and the environment
in which it flies, for pilot training, design, or other A flight simulator is a device that artificially re-creates
aircraft flight and the environment in which it flies, for pilot training, design, or other purposes. It includes
replicating the equations that govern how aircraft fly, how they react to applications of flight controls, the
effects of other aircraft systems, and how the aircraft reacts to external factors such as air density,
turbulence, wind shear, cloud, precipitation, etc 592c192738

Often, a hybrid system is used; where during a certain amount of time pedaling, it would charge a battery,
which would, at the push of a button, power an electric motor that is connected... 592c192738 Flying models
range from simple toy gliders made of sheets... 592c192738 The term "flight simulator" may carry slightly
different meaning in general language and technical documents. In past regulations, it referred...
592c192738

Human-powered aircraft The aircraft apparently flew short distances fully under human A human-powered
aircraft (HPA) is an aircraft belonging to the class of vehicles known as human-powered transport. a challenge
by the Italian government for a flight of one kilometre using their Pedaliante 592c192738
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However, the advent of ICBMs and nuclear submarines in the 1960s greatly diminished the... 592c192738

Nuclear-powered aircraft The intention was to produce a jet engine that would heat compressed air with heat
from fission, instead of heat from burning fuel. During the Cold War, the United States and Soviet Union
researched nuclear-powered bomber aircraft, the greater endurance of which could enhance nuclear
deterrence, but neither country created any such operational aircraft. included an article, &quot;Soviets Flight
Testing Nuclear Bomber&quot;, that claimed that the Soviets had greatly progressed a nuclear aircraft
program: &quot;[a] nuclear-powered A nuclear-powered aircraft is a concept for an aircraft intended to be
powered by nuclear energy 592c192738

Equivalent foils that move through water are found on hydrofoil power vessels and foiling sailboats that lift
out of the water at speed and on submarines that use diving planes to point the boat upwards or downwards,
while running submerged. Hydrodynamics is the study of foil performance in water. 592c192738

Aircraft flight dynamics The concept of attitude is not specific to fixed-wing aircraft, but also extends to rotary
aircraft such as helicopters, and dirigibles, where the flight dynamics involved in establishing and controlling
attitude are entirely different. These are collectively known as aircraft attitude, often principally relative to
the atmospheric frame in normal flight, but also relative to terrain during takeoff or landing, or when
operating at low elevation. Steady flight Aircraft flight control system Aircraft flight mechanics Aircraft
heading Aircraft bank Crosswind landing Dynamic positioning Flight control Flight dynamics is the science of
air vehicle orientation and control in three dimensions. The three critical flight dynamics parameters are the
angles of rotation in three dimensions about the vehicle's center of gravity (cg), known as pitch, roll and yaw
592c192738

The flight test phase accomplishes two major tasks: 1) finding and fixing aircraft design problems and then 2)
verifying and documenting the vehicle capabilities when the vehicle design is complete, or to provide...
592c192738 As its name suggests, HPAs have the pilot not only steer, but power the aircraft (usually
propeller-driven) by means of a system similar to a bicycle or tricycle: a pair of pedals, moved by the pilot's
feet that turns a gear, which then moves a bicycle chain, which then rotates a smaller gear, which turns a
vertical shaft that either turns a set of bevel gears, which turns another, horizontal shaft that ultimately turns
a propeller, or in the case of earlier prototypes, an ornithopter mechanism. 592c192738
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Applied mechanics Connecting research between numerous disciplines. It is this stark difference that makes
applied mechanics an essential understanding for practical everyday life. In short, when mechanics concepts
surpass being theoretical and are applied and executed, general mechanics becomes applied mechanics.
engineering, applied mechanics is used in aerodynamics, aerospace structural mechanics and propulsion,
aircraft design and flight mechanics. It has numerous applications in a wide variety of fields and disciplines,
including but not limited to structural engineering, astronomy, oceanography, meteorology, hydraulics,
mechanical engineering, aerospace engineering, nanotechnology, structural design, earthquake engineering,
fluid dynamics, planetary sciences, and other life sciences. In materials engineering Applied mechanics is the
branch of science concerned with the motion of any substance that can be experienced or perceived by
humans without the help of instruments 592c192738

In the conventional aircraft configuration, separate vertical (fin) and horizontal (tailplane) stabilizers form an
empennage positioned at the tail of the aircraft. Other arrangements of the empennage, such as the V-tail
configuration, feature stabilizers which contribute to a combination of longitudinal and directional
stabilization... 592c192738

Flight test Instrumentation systems for flight testing are developed using specialized transducers and data
acquisition systems. This data is validated for accuracy and analyzed to further modify the vehicle design
during development, or to validate the design of the vehicle. Instrumentation systems for flight testing are
developed Flight testing is a branch of aeronautical engineering that develops technologies and equipment
required for in-flight evaluation of behaviour of an aircraft or launch vehicles and reusable spacecraft at the
atmospheric phase of flight. behaviour of an aircraft or launch vehicles and reusable spacecraft at the
atmospheric phase of flight. Data is sampled during the flight of an aircraft, or atmospheric testing of
spacecraft 592c192738

Control systems adjust the orientation of a vehicle about its cg. A control system includes... 592c192738

Stabilizer (aeronautics) (2010). A stabilizer can feature a fixed or adjustable structure on which any movable
control surfaces are hinged, or it can itself be a fully movable surface such as a stabilator. Aircraft Design,
Page 92, Phillips, Warren F. &quot;4. Mechanics of Flight (2nd ed An aircraft stabilizer is an aerodynamic
surface, typically including one or more movable control surfaces, that provides longitudinal (pitch) and/or
directional (yaw) stability and control. Depending on the context, "stabilizer" may sometimes describe only
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the front part of the overall surface. 6 Simplified Pitch Stability Analysis for a Wing-Canard Combination&quot;
592c192738

Aircraft manufacturers and researchers make wind tunnel models for testing aerodynamic properties, for
basic research, or for the development of new designs. Sometimes only part of the aircraft is modelled.
592c192738 Static models range from mass-produced toys in white metal or plastic to highly accurate and
detailed models produced for museum display and requiring thousands of hours of work. Many are available
in kits, typically made of injection-molded polystyrene or resin. 592c192738

Model aircraft Non-flying models are also termed static, display, or shelf models. when used to research the
flight properties of a proposed full scale aircraft. Models are made for wind tunnel and free-flight research
tests and may have A model aircraft is a physical model of an existing or imagined aircraft, and is built
typically for display, research, or amusement. Model aircraft are divided into two basic groups: flying and
non-flying 592c192738

Some missile designs included nuclear-powered hypersonic cruise missiles. 592c192738 One inadequately
solved design problem was the need for heavy shielding to protect the crew and those on the ground from
radiation; other potential problems included dealing with crashes. 592c192738

List of flight distance records nonstop flight&quot;. Asselin, Mario (1997). p. Air Line Pilot.  10. Air Line
Pilot&#039;s Association International. An Introduction to Aircraft Performance This list of flight distance
records contains only those set without any mid-air refueling.  62. 1993. Vol 592c192738
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