Aircraft Engine Familiarization

James Huff


1.

F. 1.
An engine driven, gear type oil pump, is used for the oil system.

2. The adjustable engine oil relief valve is a spring-loaded relief valve that maintains the engine oil pressure in the desired range.

3. The engine oil is stored in the engine oil sump.

4. The fuel injection system uses a two-stage, valve-type, positive displacement, altitude compensating, engine driven fuel injection pump.

5. The fuel-metering unit meters the proportionate amount of fuel to the fuel manifold valve.

6. Another name for the fuel manifold valve is the flow divider.

7. Exhaust gases pass through the turbine section causing the shaft to turn which drives the turbocharger.

8. The wastegate directs the exhaust gases either to the overboard exhaust pipe or to the turbocharger turbine.

9. There are 2 magnetos used on the engine.

10. There are 6 spark plugs connected to each magneto.

11. When the engine throttle (black) control is moved, the engine RPM is not effected, the Manifold Pressure decreases, and the Fuel flow is not effected.
12. When the engine propeller (blue) control is moved, the engine RPM decreases, the Manifold Pressure is not effected, and the Fuel flow is not effected.

13. When the engine mixture (red) control is moved, the engine RPM is not effected, the Manifold Pressure is not effected, and the Fuel flow is decreased.

2.
A. External combustion engines are fueled by energy released outside of the engine, like a boiler.  Internal combustion engines have energy released inside a cylinder to push a piston or spin a turbine.

B. The unique feature of a rotary radial engine is that the crankshaft is rigidly attached to the airframe and the cylinders revolve with the propeller.

C.  A crankshaft is a central component of a reciprocating engine.  This   high-strength alloy steel shaft has hardened and polished bearing surfaces that ride in bearings in the crankcase.  A crankcase is a housing that encloses the crankshaft, camshaft, and many of the accessory drive gears of a reciprocating engine.  A cylinder is a component of a reciprocating engine which houses the piston, valves, and spark plugs and forms the combustion chamber.  A piston is a movable plug inside the cylinder of a reciprocating engine.

D. The 5 requirements that an aircraft reciprocating engine must meet are reliability, durability, operating flexibility, specific weight, and streamlineability.

E. TBO means the time between overhauls.  It is a recommended maximum number of hours established by an engine manufacturer.

F. The four major cylinder arrangements found in aircraft engines are In-Line, V, Radial, and Horizontally Opposed.

G. The two methods used to cool aircraft engines are liquid and air cooling.  Liquid cooled engines are often prone to leaks while air cooling has become the standard for aircraft powerplants.

H. The two principle types of lubricating systems used on aircraft engines are wet-sump and dry-sump.

I. The 4 strokes of the 4-stroke cycle are intake, compression, power and, exhaust.  On the intake stroke the piston moves down with the intake valve open.  On the compression stroke the piston moves upward with both valves closed.  On the power stroke, the piston moves down with both valves closed.  On the exhaust stroke, the piston moves upward with the exhaust valve open.  

3.


Please see attachment.

4.

C. Ambient air is duct through the screened air inlet to the compressor section.  Air s compressed by a three stage axial compressor and a final centrifugal compressor.  Compressed air is mixed with fuel in the combustor and ignited.  The expanding gases spin the turbine wheels as it exits the hot section.

D. 1.
The oil flows towards the propeller and changes the propeller blade pitch initially in a climb because two pivoted flyweights mounted on a rotating flyweight head will move and open a passage.

2.
The pilot valve inside the governor will move downward when the governor is in the under speed condition.

3.
The rotating flyweights determine the position of the pilot valve.
4.
When the propeller governor is in the underspeed condition, the propeller blade angle will decrease.

5.
Oil will flow away from the propeller when the propeller governor is in the over speed condition.

6.
The pilot valve inside the governor will move up when the governor is in the over speed condition.

7.
The flyweights move the pilot valve.

8.
When the propeller governor is in the over speed condition, the propeller blade angle will increase.

E.
2.
There are 2 bearings in the compressor section.

F.
1.
Each engine has 2 igniters.

2.
When the down lever is pulled the ignition system will operate only if the auto ignition system is armed.

G.
2.
The pilot knows the fuel flow from the indicator transducer.

5.

A.
Two types of thrust producing turbine engines are Non-Air-Breathing    and Air-Breathing.
B.
The 3 types of air breathing reaction engines are Pulse-Jet, Ramjet, and Turbojet.

C.
The ramjet is the simplest of the three air breathing reaction engines.


D.


Turbine – A wheel with vanes radiating out from its circumference.

Axial Flow Compressor – A type of compressor used in gas turbine engines in which the air passes through the compressor in essentially a straight line, parallel to the axis of the compressor.

Diffuser – A component in a gas turbine engine that decreases the velocity and increases the pressure of the air flowing through.

Free Turbine Engine – A gas turbine engine that drives a fan, propeller, or output shaft by a turbine other that that which drives the core-engine compressor or compressors.

Turbofan Engine – A gas turbine engine that has a set of lengthened blades on the low-pressure compressor or low-pressure turbine.

E.
The types of gas turbine engines are Turbojet, Turboprop, Turbofan, and Turboshaft.
6.


Please see attachment.

