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A Understanding the different organizations of aircraft can
be confusing. s
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Aircraft Category

A A general grouping of aircraft with similar
characteristics and intended uses.

A Includes:

i Aerobatic We will focus
I Commuter on Normal!

|
I Normal

| Transport
I Utility

I Limited

I Restricted
I Provisional




Aircraft Class

A Refers to a more specific division within a
category based on design and
performance characteristics.

A For example, regarding the Normal
Category only, there are four classes:

1. Airplane {The Flying Puffins

2. Glider will focus just on
3. Rotorcraft \—2rPanes.
4. Lighterthan-air




Aircraft Type

A Refers to a specific make and model of an aircraf
A Examples: Cessna 172, Boeing 737, or Airbus A:

A The FAA uses type definitions to identify the spec
gualifications and certifications required to pilot a
certain type of aircraft anendorsement

| EXﬂmplES: Just like an endorseme
A High Powered. | 2Y €2 dzZNJ RNJ
A Complex to ride motorcycles..




Summany 2Alrcraft Categony,-€lass,
and Thype (for Airmenrand Aircraft)

Category and Class

Airmen Aircraft
| |
| | | ]
Category Class Catego ry Class
SinglesEnginelSea;
Nrr{Erore inglesEngine [if.@{fiﬁﬂ
QIS VUltiEDginelland otorcra
Ghder IVUItiZEnginelSea lighterzthan=Air
Restricted
Lighter-tha _Air m Class fo-r-Alrcraft
PrOViSional Category for Airmen

(Airplane, Glider, Rotorcraft) (Land and Sea)



A Airplanes range from simple honiiilt machines to
complex fight jets.

A All airplanes have common structural and control
components. A




BasicrAisplane €Compenents




Airplane Components: iElghtiSurfac

Vertical
Stabilizer

Ailerons

Horizontal
Stabilizer

Propeller Landing Gear
Fuselage




Powerplani

Landing Gear




Airplane (Components: kuselage

The fuselage is the central, botige structure to
which all other components are attached.




Airplane (Components:rkmpennage

The empennage is the tail section of an airplane,
comprising the vertical stabilizer, rudder,
horizontal stabilizer, and elevator.

Vertical stabiliser

/Rudder

Trim tabs

Y

Horizontal stabiliser




Airplane Components:-(Rowerplant

The engine system, and cavity in which it sits, that
generates the power and thrust for the airplane.

2 KI 0 Qa GKQ?{A
2 |

There are two terms often

confused with each other:

1. Nacelleg the entire
housing that attaches
the engine to the
aircraft.

2. Cowlingg the outer
shell of the nacelle.

Engine

Propeller

Cowling




Airplane Components:\\Wings

The horizontal structure that projects from both
sides of the fuselage that is the main source of lift.

In general:
A Sparc the primary structural component

providing the overall strength and rigidity.

A Ribc¢ perpendicular to the spars, the ribs
provide the shape of the wing and
provide connection points for other
components and the skin.

A Stringerc runs the length of the wing
and are responsible for transferring the
aerodynamic load acting on the skin to
the frame.

A Skinc the outer covering of the wing

, that provides the aerodynamic shape

Swringers oW and structural strength.

A Note: The wing also contains the

1. Fuel tank(s)
2. Flaps
3. Ailerons




Airplane (Components:\\Wings

A Winglets are upward extensions on wingtips found on some airpla

A They do not act to increase roll performance.

A However, winglets do manage airflow at the tip of the wings, reduc
wingtip vortices and induced drag.

’ ACKAE AYLINRGYSa (GKS ANLIIySQa




CentercofdGravity and<Center oftLift

A Center of Liftis a point where the entire lift
force generated by the wings, control
surfaces, and fuselage are said to act.

A Center of Gravityis a point where the entire
weight of the airplane may be considered.

YR Ol f Odzft dza H

This sounds like physic
Y2O0S 2y X




CenteroftGravity and<Center oftLift:
Stability

Typically, the more forward the Center of
Gravity (CG), the more stable an airplane is.

Note: The horizontal
stabilizer acts as an

inverted wing,
— generating lift
Ci'? NsO4BD - downward,

l : l balancing the torque

between the CG and
1 cL




CenteroftGravity and<Center oftLift:
Stability

Positive Static Stability

Positive static stability allows an aircraft to naturally return to its original
position when disturbed.

Trimmed Straight Disturbance Restoring stability
and Level causing nose-up with nose-down



CenteroftGravity and<Center oftLift:
Stability

Negative Dynamic Stability

Aircraft with negative dynamic stability will experience amplified
oscillations after a disturbance. The deviations from the original state will
grow progressively, and worsen without corrective intervention.

Original Attitude



Airplane (Components.akbanding Gea

The assembly of struts, wheels, and brakes that
ddzLILI2 NI GKS FANLIE | ySQa 4
on the ground.




Airplane Components:.abanding Gea

1.

2.

Two general types of landing gear to consider in GA airplanes:

Fixedg the landing gear assembly does not move. Itis cheaper to
maintain but does reduce the aerodynamics of the airplane.
Retractableg the landing gear is mechanized and can be pulled up
to the fuselage or enter cavities in the belly of the airplane. This
makes the airplane more streamlined and fuel efficient. However,
Al Aad a2yS Y2NB GKAy3IE F2N |
maintenance and repair.

C



Airplane (Components.akbanding Gea

O00000ppPppPPsses
Either a forgetful pilot or a mechanical
failure.




Airplane Components:.abanding Gea

There are two types of landing gear arrangements in GA aircraft:
1. Tricycle
2. Taildragger




Airplane (Components.akbanding Gea

Some airplanes have floats in conjunction with
or instead of wheeled landing gea.




Airplane [2esigh

ACKSNE INBE YIYyeXYlIYEHOPOOPRATTFSNES

A Pilots are often very passionate about this.

ActKSaS RSa&A3IYy RAFFSNBYyOSa INB vy

A These design differences affect lift, drag, speed, performance,
acrobatic abilities, and efficiency.

:![Si']Qé SE}szN\B a2y




Airplane (DesignsiikighiWing Aircraf

A The wings are mounted on top of the fuselage.
A Some examples are the Cessna 150, 172, 177, and 18



Airplane (RDesigns:.okow Wing Alrcraft

A The wings are mounted on bottom of or below the
fuselage.

A Often have to climb onto the wing to enter the cockpit.
A Some examples are the Piper Cherokee or the Cirrus ¢




Airplane DesignsvIMiwVing /Aircraft

A The wings are attached to the fuselage at the midpoint
A Often seen in military aircraft.

A Some examples are the Dassault Rafale, thel Ebrsair,
and the F4F Wildcat.




Airplane (DesignsyIMuliVing /Aircraft

A These airplanes have two (or more) wings attached to
fuselage.

A Examples include: The Wright Flyer (1), the Fokket DR
and the Beechcrafftaggerwing

ihlt




Airplane (esigns:Canard Wings

A A canard wing is a small wing mounted on the fuselage in
front of the main wing.

A It increases lift and maneuverability and acts as a horizon
stabilizer.

A Examples include the Saab \3ifjgenand the Beechcraft
Starship.







Airplane (Resigns.wiwin:VMertical
Stabilizers
A Having two vertical stabilizers enhances control and

stability, especially at high angles of attack.

A Examples include the-B5 Mitchell, the F35, and the
Cessna 337.

; '~v,—-n‘”
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Airplane (DesignsyMultiple=Vertical
Stabilizers

A Some airplanes have three vertical stabilizers!

A This is the Lockheed Constellation:




Airplane (Resigns:-Valil

A A few airplanes have twin stabilizers, with their cosine

components acting together to act as the vertical
stabilizer.

A An example is the Beechcraft Bonanza:
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,- Alrplane Engines
7y

=~ We will limit our discussion to prep
driven airplanes.

A There are many types of engines
OaLIZGgSNLI I yiagy dz

I Think of the many engines that are
available for cars.

A This will be a brief summary.

I Engine Mechanics is a discussion fc
another time.



Airplane fenginesStraight

A Many GA airplanes (Cessna, Beechcraft, Piper) use a straight, keltiadir engine.
A The prop is attached directly to the crankshaft and simply rotates 1:1 (until 200 h
A These engines may be carbureted, have turbo, or beifyetted.

A .& o0SAYy3 AY F &4GNYAIKG tAYS o6y20 | 6
A Note: There are two spark plugs per cylinder.




Airplane flznginesRadial-Engine

A In aradial design, the cylinders radiate out from a central crankcase.
A The radial engine was used a lot in early aviation.
A Today, they are difficult to service and parts are hard to locate.




Airplane flzngines Tractorss&PRuishers

A 9y3airySa GKIFIG FILOS F2NBFNR FyR Lzt f
A 9y3aiySa GKS FIFrOS o014l NRa FyR LlzaK
A Some airplanes have both! The Cessna 337:




Airplane fengines Multiple Engines

A Some GA airplanes have two engines.

A They require a special endorsement to operate.

A They are more expensive and have higher maintenance costs.
A Some examples are the Cessna 414 and the Piper Seminole:




Airplane fzngines Mixture

In an airplane, the throttle controls the total amount of the fust mixture that enters the engine, via the
carburetor,controllinghe power output.

I The ratio of fuel to air has already been set and is fixed.
T Asthe throttle is increased, so is the engine rpm, just like pushing the accelerator on a car.

3 Mixture Needle
controls fuel to
the discharge nozzel

A A ﬂ Fuel enters
float chamber

L Throttle Valve —— -
Controls fuel/air . ‘
mixture ; ~ = ‘
o )
) !
6 = J 2 ‘
Venturi creates low &, ‘
pressure area
o3 A ° 1 FLoat lt':;:mgrolls
&7 it o
| e ——
5 Discharge Nozzel |1 | s
forces fuel through m 0 .
venturi m k’w,—/

4 ) Air enters
carburetor



Airplane fzngines Mixture

Mixture is the ratio of air to fuel.

DS

Mixture full rich

Cruise RPM

In an airplane, the ideal mixture ratio is 14:1; that is 14 pounds of air for one pound of fuel (stochiometr
However, this ratio must be changed during different phases of flight.

During takeoff, for example, a richer mixture (more fuel) is needed than what would be needed during c
Note that as an airplane gains altitude, the atmospheric air gets thinner. Therefore, the mixture must b
leanedc less air entering the carburetor must be balanced with less fuel.

Thg pilot conterI§ the mixturp With a second Ieyer by thg tbrottle. Itis not auto[natically done and must
I R2dzai SR 6lFa4SR 2y (GKS aFSSt¢ 2F GKS IANLX FySo

The mixture control allows the pilot to adjust the ratio of
fuel and air ignited in the cylinders

Air
molecules

Fuel
molecules
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AirplanetEngines Catburetorri~reezing

There is one final consideration regarding airplane engines that we do not consider with cars: carb freezing.
The carburetor of an airplane is a type of Venturi Tglaenarrowing of the path accelerates the airflow.
I This drops the pressure and the temperature of the carburetor throat.

To prevent the carburetor from freezing, a pilot must manually turn on a Carburetor Heater, usually below 20(
at lower altitudes.

(Definitely an argument for fuel injection!)




