Powerplant and
Related Systems




Reciprocating Engines
Induction System
Ignition System

Fuel System

Cooling System

Exhaust System



Reciprocating Engine






Piston P Spark plug

Connecting rod

Combustion

Crankshaft chamber

Cylinder ‘“Spark plug
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1. Intake 3. Power
(intake valve open) (both valves closed)

direction of piston travel direction of piston travel

2. Compression 4. Exhaust
(both valves closed) (exhaust valve open)

direction of piston travel direction of piston travel

four strokes of the reciprocating engine
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Induction System



Air Intake
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Carburetor System

® mixes fuel with air
® [deal range 1:8 to 1:20 (fuel/air)
® rich mixture has excess fuel

® |ean mixture has a shortage of fuel
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FUEL/AIR MIXTURE AlR ELEED
The blend of fuel and air is routed The air bleed allows air to be mixed with fuel being
to the combustion chambers to be drawn out of the discharge nozzle to decrease
burned. fuel density and promote fuel vaporization,
THROTTLE VALVE FLOAT CHAMBER
The flow of the fuel/air mixture is [ Euel level is maintained

controlled by the throttle valve. The
throttle valve is adjusted from the

by a float-type device.

cockpit by the throttle. FUEL INLET
Fuel is received into
the carburetor through

DISCHARGE NOZZLE the tuel inlet.

Fuel is forced through the

discharge nozzle into the venturi

by greater atmospheric

pressure in the float chamber.

VENTURI

The shape of the venturi creates | __——FUEL

an area of low pressure, “ee

AlIR INLET
Air enters the carburetor
through the air inlet,
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MIXTURE NEEDLE

The mixture neadle controls fuel to
the discharge nozzle. Mixture needle
position can be adjusted using the
mixture control,



Leaning

® (Carburetor calibrated at sea level
® Air density decreases with altitude
® [ eaning decreases fuel in fuel/air mixture

e MUST lean engine to realize fuel range
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Carburetor Ice

® Disadvantage of float type carburetor

100% |
High Carburetor Icing Potential
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Outside Air Temperature

Q) Aero Advantage
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ICE

If conditions warrant, ice
will generally form in the
vicinity of the throttle valve.

VENTURI
The reduced air pressure at
the venturi throat creates
a temperature decrease.
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INTAKE AIR

Carburetor ice is most likely to
accur when intake air
temperature is below 21°C
(70°F) and the relative humidity
is above B0%%.

FUEL/AIR MIXTURE

The vaporzation of the fuel
contributes fo a temperature
decrease in the carburetor.




CARBURETOR HEAT ON

A4

+

\
; Carburetor Heat Control
(In Cockpit)

To Carburetor —_

Air / ‘11:"_:.'_
Intake

Exhaust From
Engine Cylinders

Alternate
Air Source

/—.
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® Fuel injection

® Turbo charger
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Fuel Injection

FUEL MANIFOLD VALVE
This valve distributes fuel
evenly to all cylinders and

provides a fuel shutoff when
the mixture is put in the
idle-cutaff position, ' -

FUEL DISCHARGE HDEILE'//

Mixas air with the fuel received
from the manifold valve and
injects it into the cylinder intake
port. There is one nozzle per

ENGINE-DRIVEN BOOST PUMP
Provides fuel under pressure to
the fuel control unit after engine
start. Output pressure varies

with engine spead.

cylinder.
it
FUELTANK
- SR \ ELECTRIC BOOST PUMP
/ = it Frovides fuel pressure to the
FUEL CONTROL UNIT R fuel control unit for engine starting,

Meters fuel to the engine
based upon throttle position.
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Turbocharger

TURBOCHARGER THROTTLE BODY
Thi turbocharger incorporates Regulales airflow
a turbine, which is driven by io the engine.

exhaust gases, and a
comprassor thal pressunzes
the incoming air.

N

INTAKE MANIFOLD
Pressurnzed air from fhe
urbocharger is supplied to the
cylinders.

EXHAUST GAS WASTE GATE
DISCHARGE Controls the amount of exhaust
passing through the urbine.
Waste gate postion s
controlled by engine oil
pressure,

EXHAUST MANIFOLD
Exhaust gas is ducted through
the exhaust manifold and is
used to run the urbine which
drivas the comprassor,

AIR INTAKE

Ram air Is ducted to the
turbocharger where il is
comprassad.



Ignition System

® Provides Spark

® Dual Redundant System
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Magnetos

® Self contained system
® Moving magnets

® (round check

) Aero Advantage
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Lower
Magneto
Wires

Upper
Magnelo
Wires

To Lowear
Spark Plugs

Laft Magnato

Upper
Spark

Plugs

Right Magnato

Upper
Spark
Plugs

To Lower
Spark Flugs



Abnormal Combustion

® Detonation

® Preignition

) Aero Advantage
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Preigntion

e Early ignition event
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Fuel System



Left Tank - Right Tank

Vent

Strainer g

] Carburator

f‘%

Primer

GRAVITY-FEED SYSTEM
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Electric Pump

Strainer
Left Tank ..

[[' Carburetor

|
% Engine-Driven
Pump

. Right Tank

Seleclor
Valve

FUEL-PUMP SYSTEM



LBs 30 60 90

E
GALS 5 1015

FUEL QT

LEFT TANK
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120
F

LBS 30 60 90 120

E
GALS 5 1015

.

RIGHT TANK

1 ..l




Refueling

100LL Blue

Air in tanks can cause
condensation and moisture
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RED

AVGAS
80

AVGAS
100

COLORLESS
OR STRAW

JET A



Oil System

- Wet sump or Dry Sump
- lubricates moving parts

- prevents high temperatures by reducing
friction

- cools engine; carries heat away from the
pistons

- removes contaminants from the engine
- seals cylinder walls
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Engine Cooling System

® burning fuel/air mixture and friction produces
engine heat

® cooling system circulates outside air around
engine components

® oil system and exhaust system are part of the
cooling system
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Cooling

' Engine
( ! cylinders
g W

Cowling

Adjustable cowl flap —
(fixed on some aircraft)

cowl flaps

Cooling fins

Cylinder head
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Excess Temperatures

® High power

® | ow Airspeed

® |ncorrect fuel
® Mixture too lean

® | ow oll level



Exhaust System
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Heating System
ﬂ




Propellor
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Fixed Pitch
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Variable Pitched




T

Tachometer

Throttle Mixture

Manifold Pressure Tachometer

Throttle Propeller Control Mixture

AIRPLANES WITH A
FIXED-PITCH PROPELLER

AIRPLANES WITH A
CONSTANT-SPEED PROPELLER

>
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Constant Speed Propeller

e (Control

= Power, Throttle, Manifold Pressure
- RPM, Propeller Control

e Efficiency
- select blade angle for efficient operation
e Avoid low RPM and high Manifold Pressure
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Electrical System

® Alternator
® PBattery
® Ammeter

® Master Switch

® (Circuit Breakers and buses (power strips)
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Alternator
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