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AMP220 Reciprocating Engine Theory and Systems


COURSE DESCRIPTION: This course focuses on Reciprocating Engine Theory, inspections, troubleshooting, and repair of reciprocating engine systems.  Emphasis is placed on Reciprocating Engine principles, inspection, troubleshooting and repair of starting and ignition systems, fuel and induction systems, lubrication systems, and cooling and exhaust systems.  Upon completion, students should be able to inspect, service, troubleshoot, and repair starting, ignition, lubrication, fuel, induction, cooling and exhaust systems. 
This is a CORE course

CONTACT/CREDIT HOURS (applicable if entire course is taught in a career/technical education degree or non-degree program)

	Theory Credit Hours
	2 hours (1:1)
	 

	Lab Credit Hours
	3 hours (3:1)
	

	Total Credit Hours
	5 hours
	


NOTE: Colleges may schedule lab hours as manipulative (3:1) or experimental (2:1). Adjustments in
NOTE: colleges may schedule lab hours as manipulative (3:1) or experimental (2:1). Adjustments in contact hours must be made accordingly.

PREREQUISITE COURSES (applicable if entire course is taught in a career/technical education degree or non-degree program)
  AMT 101, AMT 103, AMT 104, AMT 105
CO-REQUISITE COURSES (applicable if entire course is taught in a career/technical education degree or non-degree program)
Determined by college unless stated otherwise.

INDUSTRY COMPETENCIES

AM.III.A Reciprocating Engines
AM.III.A.K1 – 10 Reciprocating engine operating principles/theory of operation.
AM.III.A.R1 – 4 Maintenance that requires moving the propeller.
AM.III.A.S1 – 9 Operate and troubleshoot a reciprocating engine.

AM.III.G Engine Lubrication Systems 
AM.III.G.K1 – 4 & 6 – 7 
AM.III.G.R1 – 3 A
M.III.G.S1-2 & 4,6 -13 

AM.III.H Ignition and Starting Systems 
AM.III.H.K1 – 8 
AM.III.H.R1 & 3 
AM.III.H.S1 – 13 

AM.III.I Engine Fuel and Fuel Metering Systems 
AM.III.I.K1 – 4 & 6 – 7 & 9-10 & 12 – 15 
AM.III.I.R2 – 5
AM.III.I.S1 & 3 – 9 & 12-13, 15, 16, 19, 20, 24

AM.III. J. Reciprocating Engine Induction and Cooling Systems 
AM.III.J.K1 – 10 
AM.III.J.R1 - 4 
AM.III.J.S1 – 19 

AM.III.L. Engine Exhaust and Reverser System 
AM.III.L.K1 
AM.III.L.R1 & 3 – 5 
AM.III.L.S1 & 3 – 5, 7

COURSE OBJECTIVES
The cognitive objective of this course is for each student to comprehend
foundational knowledge needed to perform stated entry-level industry competencies.

The performance objective of this course is for each student to apply foundational knowledge and risk management to reciprocating engine system problems and exercises encountered in class.

COURSE CONTENT OUTLINE  AUTHORITY AIRMAN CERTIFICATION STANDARDS

SUBJECT A. RECIPROCATING ENGINES
AM.III.A.K1 	Types of reciprocating engines.
AM.III.A.K2 	Reciprocating engine operating principles/theory of operation. 
AM.III.A.K3 	Internal combustion engine operating principles/theory of operation. 
AM.III.A.K4 	Horizontally opposed engine construction and internal components. 
AM.III.A.K5 	Radial engine construction and internal components.
AM.III.A.R1 	Maintenance that requires moving the propeller.
AM.III.A.R2 	Preparation for and ground operation of a reciprocating engine. 
AM.III.A.R4 	Use of other than manufacturer's procedures during maintenance.
AM.III.A.S4 	Identify the parts of a cylinder.
AM.III.A.S5 	Identify the parts of a Crankshaft 
AM.III.A.S6 	Identify and inspect various types of bearings. 
220 AM.III.A Practical 1: RECIP THEORY AND COMPONENTS

AM.III. A. K6 Storage and preservation.
AM.III. A. K7 Reciprocating engine performance (e.g., PLANK, SFC). 
220 AM.III.A Practical 2: HORSEPOWER CALCULATIONS

AM.III.A.K8 	Reciprocating engine maintenance and inspection. 
AM.III.A.K9 	Reciprocating engine ground operations.
AM.III.A.K10 	Diesel engine operating principles/theory of operation
AMP220 Exam 1

SUBJECT G. ENGINE LUBRICATION SYSTEMS
AM.III.G.K1 	Types, grades, and uses of engine oil.
AM.III.G.R1 	Use or mixing of engine oils.
AM.III.G.R2 	Following other than manufacturer's recommendations regarding the use of engine lubricants.
AM.III.G.R3 	Handling, storage, and disposal of used lubricating oil.
AM.III.G.S2 	Determine the correct type of oil for a specific engine. 
AM.III.G.S4 	Determine approved oils for different climatic temperatures. 
220 AM.III.G Practical 1: OILS

AM.III.G.K2 	Lubrication system operation and components. 
AM.III.G.K3 Wet-sump system.
AM.III.G.K4 	Dry-sump system.
AM.III.G.K6 	Lubrication system maintenance, inspection, servicing, and analysis. 
AM.III.G.S1 	Inspect an oil cooler or oil lines. 
AM.III.G.S8 	Identify oil system components. 
AM.III.G.S9 	Replace an oil system component. 
AM.III.G.S10 Identify oil system flow.
220 AM.III.G Practical 2: OIL SYSTEMS AND COMPONENTS

AM.III.A.R3 	Actions in the event of a reciprocating engine fire.
AM.III.A.S2 	Operate and troubleshoot a reciprocating engine. 
AM.III.G.S7 	Perform oil pressure adjustment. 
AM.III.G.S11 Troubleshoot an engine oil pressure malfunction. 
AM.III.G.S12 Troubleshoot an engine oil temperature system. 
220 AM.III.G Practical 3: ADJUST AND TROUBLESHOOT OIL PRESSURE/TEMPERATURE

AM.III.G.K7 Excessive aircraft engine oil consumption.
AM.III.G.S6 Inspect an oil filter or screen.
AM.III.G.S13 Identify types of metal found in an oil filter.
220 AM.III.G Practical 4: OIL FILTERS AND SCREENS
AMP220 Exam #2 ENGINE LUBRICATION SYSTEMS

SUBJECT H. IGNITION AND STARTING SYSTEMS
AM.III.H.K1 	Ignition system theory. 
AM.III.H.K2 	Spark plug theory.
AM.III.H.K3 	Shower of sparks and impulse coupling. 
AM.III.H.K4 	Three electrical circuits of a magneto system. 
AM.III.H.K5 	Solid-state ignition systems.
AM.III.H.K7 	Engine starters.
AM.III.H.K8 	Magneto system components and operation
AM.III.H.S3 	Remove, clean, and install spark plug. 
AM.III.H.S11 Inspect and check gap of spark plugs. 
AM.III.H.S12 Identify the correct spark plugs used for replacement installation. 
220 AM.III.H Practical 1: IGNITION THEORY

AM.III.H.R1 	Advanced and retarded ignition timing (piston engine).
AM.III.H.R3 	Working around reciprocating engines with an ungrounded magneto.
AM.III.H.S4 	Troubleshoot and repair an ignition system. 
AM.III.H.S6 	Inspect magneto breaker points. 
AM.III.H.S1 	Set magneto internal timing. 
AM.III.H.S8 	Inspect a magneto impulse coupling. 
AM.III.H.S7 	Inspect an ignition harness. 
220 AM.III.H Practical 2: MAGNETO INSPECTION/REPAIR

AM.III.A.R3 Actions in the event of a reciprocating engine fire.
AM.III.A.S2 Operate and troubleshoot a reciprocating engine. 

AM.III.H.S5 	Inspect an electrical starting system 
AM.III.H.S9 	Troubleshoot an electrical starting system. 
AM.III.H.S10 Troubleshoot ignition switch circuit. 
AM.III.H.S2 	Time magneto to engine. 
AM.III.H.S13 Troubleshoot reciprocating engine ignition system 
220 AM.III.H Practical 3: IGNITION TIMING AND TROUBLESHOOTING MAGNETOS
AMP220 Exam #3: IGNITION AND STARTING

SUBJECT I. ENGINE FUEL AND FUEL METERING SYSTEMS
AM.III.I.K1 	Fuel/air ratio and fuel metering, and carburetor theory and operation. 
AM.III.I.K2 	Float carburetor theory, components, operation, and adjustment. 
AM.III.I.R3 	Handling of fuel metering system components that may contain fuel.
AM.III.I.R4 	Considerations during fuel system maintenance.
AM.III.I.R5 	Handling of engine fuel control units that may contain fuel.
AM.III.I.S3 	Identify carburetor components.
AM.III.I.S4 	Identify fuel and air flow through a float-type carburetor.
AM.III.I.S5 	Remove and install a carburetor main metering jet.
AM.III.I.S6 	Inspect a carburetor fuel inlet screen.
AM.III.I.S8 	Inspect the needle, seat, and float level on a float-type carburetor 
AM.III.I.S9 	Remove and install a float-type carburetor.
AM.III.I.S10 	Adjust carburetor idle speed and mixture.
AM.III.I.S12 Inspect fuel metering cockpit controls for proper adjustment.
220 AM.III.I Practical 1: FLOAT TYPE CARB OVERHAUL



AM.III.I.K3 	Pressure carburetor theory, operation, and adjustment.
AM.III.I.K4 	Continuous-flow fuel injection theory, components, operation, troubleshooting and adjustment.
AM.III.I.K7 	Fuel nozzles and manifolds design, operation, and maintenance. 
AM.III.I.K9 	Inspection requirements for an engine fuel system.
AM.III.I.K10 	Fuel system operation. 
AM.III.I.K12 	Fuel lines.
AM.III.I.K13 	Fuel pumps. 
AM.III.I.K15 	Fuel filters. 
AM.III.I.R2 	Adjusting reciprocating engine fuel control systems.
AM.III.I.S1 	Inspect, troubleshoot, and repair a continuous-flow fuel injection system. 
AM.III.I.S7 	Adjust a continuous-flow fuel injection system.
AM.III.I.S15 	Identify components of an engine fuel system.
AM.III.I.S16 	Remove and install an engine-driven fuel pump.
AM.III.I.S24 	Inspect engine fuel system fluid lines and components.

220 AM.III.I Practical 2: FUEL INJECTION AND AIRFRAME INTERFACE.
AMP220 Exam #4: FUELS

SUBJECT J. RECIPROCATING ENGINE INDUCTION and COOLING SYSTEMS 
AM.III.J.K1 	Reciprocating engine induction and cooling system theory, components, and operation.
AM.III.J.K5 	Augmenter cooling system.
AM.III.J.K8 	Pressure cowling air flow and control.
AM.III.J.K9 	Reciprocating engine baffle and seal installation. 
AM.III.J.K10 	Liquid cooling system theory, components, and operation.
AM.III.J.R2 	Ground operation of aircraft engines. 
AM.III.J.R3 	Maintenance-related FOD.
AM.III.J.R4 	Chemicals used in liquid cooling systems.
AM.III.J.S4 	Inspect engine exhaust augmenter cooling system. 
AM.III.J.S10 	Locate the proper specifications for coolant used in a liquid-cooled engine.
AM.III.J.S11 	Inspect reciprocating engine cooling ducting (rigid or flexible) or baffle seals.
AM.III.J.S13 	Identify exhaust augmenter-cooled engine components. 
AM.III.J.S16 	Repair a cylinder baffle.
AM.III.J.S17 	Inspect cylinder baffling.
AM.III.J.S18 	Inspect cowl flap system for normal operation. 
AM.III.J.S19 	Inspect cylinder cooling fins.
220 AM.III.J Practical 1: RECIP ENGINE COOLING

AM.III.J.K2 	Causes and effects of induction system icing. 
AM.III.J.K6 	Induction system filtering. 
AM.III.J.K7 	Carburetor heaters.
AM.III.J.S1 	Inspect a carburetor heat system.
AM.III.J.S2 	Inspect an alternate air valve for proper operation. 
AM.III.J.S3 	Inspect an induction system drain for proper operation. 
AM.III.J.S5 	Service an induction air filter.
AM.III.J.S8 	Inspect an induction system for obstruction. 
AM.III.J.S9 	Inspect an air intake manifold for leaks.
AM.III.J.S14 	Inspect an air inlet duct for security.
AM.III.J.S15 	Perform an induction and cooling system inspection.
220 AM.III.J Practical 2: RECIP INDUCTION AND ICING

AM.III.J.K3 	Superchargers and controls.
AM.III.J.K4 	Turbochargers, intercoolers, and controls. 
AM.III.J.R1 	Maintenance on turbochargers. 
AM.III.J.S6 	Inspect a turbocharger for leaks and security. 
AM.III.J.S7 	Inspect and service a turbocharger waste gate. 
AM.III.J.S12 	Identify components of a turbocharger induction system. 
220 AM.III.J Practical 3: TURBOCHARGERS AND SUPERCHARGERS
AMP220 Exam #5: RECIPROCATING ENGINE INDUCTION and COOLING SYSTEMS

SUBJECT L. ENGINE EXHAUST AND REVERSER SYSTEM
AM.III.L.K1 	Reciprocating engine exhaust system theory, components, operation, and inspection.
AM.III.L.R1 	Maintenance and inspection of exhaust system components. 
AM.III.L.R3 	Operation of reciprocating engines with exhaust systems leaks. 
AM.III.L.R4 	Exhaust system failures.
AM.III.L.R5 	Ground operation of aircraft engines.
AM.III.L.S1 	Identify the type of exhaust system on a particular aircraft. 
AM.III.L.S3 	Inspect a reciprocating engine exhaust system.
AM.III.L.S4 	Inspect exhaust system internal baffles or diffusers. 
AM.III.L.S5 	Inspect exhaust heat exchanger.
AM.III.L.S7 	Perform a pressure leak check of a reciprocating engine exhaust system.
220 AM.III.K Practical 1: EXHAUST
AMP220 Exam #6: EXHAUST SYSTEMS

AMP220 FINAL Examination
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