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	Powerplant Curriculum


                                                                                           

This chapter covers the Powerplant Curriculum subjects as outlined in 14 CFR part 147- Appendix D.


             

               P-0001            Powerplant Curriculum Overview and Transfer Credit



                           Completion of the General Curriculum is required for the Powerplant Program. The
                           student must complete the General Curriculum in order to be eligible for the Powerplant           
                           certificate based on successfully passing the requirements of a 14 CFR part 147 school. 
                           If a student has an Airframe certificate upon enrollment or obtains certificate while 
                           enrolled, completion of the General Curriculum is not required to obtain the Powerplant    
                           certificate. However, no credit will be granted until the individual presents a valid       
                           Airframe certificate.

                            Credit for Powerplant Curriculum subjects may be granted in accordance with
                            14 CFR part 147.31 (c) (1) (2).
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 P-0003                                 Powerplant Curriculum and Instructional Hours

	Course
	TITLE
	
	TOTAL
HOURS

	                                

AMT- 230
	Aviation Maintenance - Powerplant
	
	820

	
	
Unit Course Titles – Powerplant - Section I
	Class Hours
	Lab/Shop Hours
	Total Hours Per Unit

	AVC 301
	Recip. Engine Theory          
	19
	16
	35

	AVC 302
	Recip. Engine Overhaul
	25
	70
	95

	AVC 303
	Recip. Engine Systems
	18
	37
	55

	AVC 304
	Recip. Engine Ignition & Starting Systems
	33
	67
	100

	AVC 305
	Recip. Engine Induction Systems I
	20
	20
	40

	AVC 306
	Recip. Engine Induction Systems II
	23
	22
	45

	AVC 307
	Recip. Engine Inspection & Troubleshooting
	16
	29
	45

	Total Hours
	154
	261
	415





 


	
AMT - 240
	
Unit Course Titles – Powerplant - Section II
	Class Hours
	Lab/Shop Hours
	Total Hours Per Unit

	AVC 308
	Propeller Systems
	38
	42
	80

	AVC 309
	Turbine Engine Theory
	40
	30
	70

	AVC 310
	Turbine Engine Maintenance
	23
	47
	70

	AVC 311
	Turbine Engine Systems
	21
	29
	50

	AVC 312
	Turbine Engine Ignition & Starting Systems
	10
	20
	30

	AVC 313
	Turbine Engine Induction Systems
	21
	34
	55

	AVC 314
	Turbine Inspection & Troubleshooting
	14
	36
	50

	Total Hours
	167
	238
	405
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	Powerplant Subject Examination List



P-0005

	AVC 301  Recip. Engine Theory
	AVC 308 Propeller Systems

	Examination:  Ch. 1, Sec. A, B and C (Jepp)
A.  Design and Construction
B.  Operating Principles
C.  Diesel Engine Technology

	Examination: Ch. 12, Sec. A, B and C  (Jepp)
A. Basic Principles
B. Fixed Pitch Propellers
C. Adjustable Pitch Propellers
	Examination: Ch. 12, Sec. F, E and D  (Jepp)
F.  Inspection & Maintenance
E. Propeller Auxiliary Systems 
D.  Turbopropellers

	AVC 302  Recip. Engine Overhaul
	AVC  309  Turbine Engine Theory

	Examination: Ch. 2, Sec. B and A  (Jepp)
B.  Recip. Engine Overhaul
A.  Ground Operations
	Examination: Ch. 1 and 3 (JGT) 
1.  History of Turbine Engine  
     Development
2.  Jet Propulsion Theory
	Examination: Ch. 3 and 7 (PGT)
3. Turbine Engine Design and 
    Construction
7.  Auxiliary Power Units

	AVC 303  Recip. Engine Systems
	AVC 310  Turbine Engine Maintenance

	Examination: Ch. 2, Sec. A, Ch. 9, Sec. A and B  (Jepp)
A.  Recip. Instrument Systems
A.  Recip. Lubrication Systems
B.  Oil Distribution 
	Examination: Ch. 10, Sec. A, Ch. 6, Sec. A  (Jepp)
A.  Recip. Cooling Systems
A.  Recip. Exhaust Systems
	Examination: Ch. 5 (JGT)
5. Inspection and  Maintenance
5. Cold Section Inspection and Repair
5. Hot Section Inspection and Repair
5. Test Cell Maintenance

	AVC 304  Recip. Engine Ignition & Starting Systems
	AVC 311  Turbine Engine Systems

	Examination: Ch. 8, Sec. E (Jepp)
E.  Recip. Engine Ignition    
     Systems

	Examination: Ch. 8, Sec. C and D (Jepp)
C.  Motors and Starting Syst.
D.  Engine Electric Syst.
	Examination: Ch. 12, 6 and 3 (JGT) and Ch. 4, Sec. A (Jepp)  
12.  Turbine Engine Instrument Systems
A. EICAS
6.  Turbine Engine Lubrication Systems
3.  Turbine Engine Cooling Systems
3.  Turbine Exhaust, Thrust Reverser & Noise Suppression Syst.

	AVC 305 Recip. Engine Induction Systems I
	AVC312  Turbine Engine Ignition & Starting Systems

	Examination: Ch. 7, Sec. B and Ch. 5, Sec. A
B.   Fuel Metering Principles 
A.   Recip. Engine Induction Systems

	Examination: Ch. 11 and 10 (JGT)
11. Turbine Engine Ignition Systems
10. Turbine Engine Starting Systems

	AVC 306  Recip. Engine Induction Systems II
	AVC 313  Turbine Engine Induction Systems

	Examination:  Ch. 7, Sec. A and B, Ch. 5, Sec. A  (Jepp)
B.  Fuel Injection Systems
A.  Supercharger Systems
A.  Engine Fuel Systems
	Examination: Ch. 13, 7 and 3 (JGT) 
13.  Turbine Engine Fire Protection Systems
7.  Turbine Engine Fuel Metering Systems
7.  Turbine Engine Fuel Systems
3.   Turbine Engine Induction & Airflow Systems

	AVC 307  Recip. Inspection & Troubleshooting
	AVC 314 Turbine Inspection & Troubleshooting

	Examination: Ch. 2, Sec. B, Ch. 13, Sec. A, Ch. 14, Sec. A and B (Jepp)  
B.  Engine Removal & Installation
A.  Types of Airworthiness Inspections
A.  Troubleshooting
B.  Reciprocating Engine Troubleshooting

	Examination: Ch. 5 (JGT) and Ch. 4, Sec. B (Jepp)  
5.  Turbine Engine Inspection and Maintenance
5.  Turbine Engine Removal & Disassembly 
4.  Turbine Engine Installation
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    P-0007     Powerplant Curriculum Required Textbooks
	Title
	Author
	Edition

	
   1.   A&P Technician Powerplant Textbook & Workbook

   2.   Aircraft Gas Turbine Powerplant Textbook

   3.   FAR Handbook for Maintenance Technicians

   4.   Standard Aviation Maintenance Handbook 

   5.   Aircraft Inspection and Maintenance Records
   
   6.   The Aviation Dictionary
   
   7.   AC 43.13 1B and 2A

	
Jeppesen

Jeppesen

Jeppesen

Jeppesen

Jeppesen

Jeppesen

Jeppesen

	
Current

Current

Current

Current

Current

Current

Current




    P-0009     Powerplant Curriculum Suggested Textbooks
	Title
	Author
	Edition

	
1. Airframe & Powerplant Mechanic Powerplant Handbook
   
   2.  A&P Technician Powerplant Study Guide   
	
FAA-H-8030-32, Vol. I & II

Jeppesen

	
Current


Current




     P-0011    Powerplant Curriculum Reference Material
	Title
	Source
	Edition

	
   1.   Aircraft & Engine Type Certificate Data Sheets   

   2.   Federal Aviation Regulations 
   
   3.   Summary of Airworthiness Directives 

   4.   Supplement Type Certificates 

   5.   Aircraft Service Manuals, Parts Catalogs, Service 
         Information, Vendor Service Publications

   6.   Technical Standard Order (TSO) 

   7.   General Aviation Airworthiness Alerts 
	
FAA websites, ATP CD, Microfiche
	
Current

Current

Current

Current

Current or School Use Only

Current

Current





P-7                                                                                                                                                                                                       Reissue – 09-01-2014
[image: C:\Users\Barry\Pictures\working2007_02.jpg] PART 147 OPERATION MANUAL                       		                  Recip. Engine Theory
              P-0013      AVC 301       
	Total Instructional hours
	
35.0
	14 CFR part 147 Appendix D

(1)  1. Inspect and repair a radial engine.


	Lecture Hours
	19.0
	

	Lab/Shop
	16.0
	



	Curriculum Subjects

	Chapter 1, Section A, B and C (Jepp)
A.  Design and Construction
A. Type of Reciprocating Engines
1. Radial Engines
2. Inline Engine
3. V-Type Engine
4. Opposed Type Engine
5. Wankel Engine
B. Engine Components
1. Crankcase 
a. Opposed Crankcase
b. Radial Crankcase
c. Engine Mounting Points
2. Crankshaft
a. Crankshaft Balance
b. Crankshaft Types
3. Bearings
a. Plain Bearings
b. Ball Bearings
c. Roller Bearings
d. Connecting Rods
e. Plain Connecting Rods
f. Master and Articulated Rod 
g. Fork and Blade Rod
4. Pistons
a. Nomenclature
b. Piston Rings
c. Piston Pins
5. Cylinders
a. Cylinder Barrels
                          b.   Cylinder Finishes
                          c. Cylinder Heads
6. Valves
7. Valve Seating Components.
8. Valve Operating Mechanisms
1. Opposed Engines
2. Radial Engines






P- 8                                                                                                                                                                                                     Reissue – 09-01-2014
[image: C:\Users\Barry\Pictures\working2007_02.jpg] PART 147 OPERATION MANUAL                                                     AVC 301 continued

	Curriculum Subjects

	9. Valves
10. Valve Seating Components.
11. Valve Operating Mechanisms
3. Opposed Engines
4. Radial Engines
9. Valve Clearance Adjustments
10. Cylinder Numbering
11. Propeller Reduction Gears
12. Propeller Shafts
13. Engine Identifications

	B.  Operating  Principles
A. Energy Transformation
B. Energy Transformation Cycles 
C. Four Stroke Cycle
1.  Intake Stroke
2. Compression Stroke
3. Power Stroke
4. Exhaust Stroke
5. Valve Timing
6. Firing Order
7. Power Impulses
D. Two Stroke Cycle
E. Work – Power Considerations
1.  Work
2. Power
3. Horsepower
4. Indicated Horsepower
5.  Friction Horsepower
6. Brake Horsepower
7. Piston Displacement
8. Engine Efficiency
9. Thermal Efficiency
10. Volumetric Efficiency
11. Mechanical Efficiency
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	F. Factors Affecting Power
1. Manifold Pressure
2. Detonation and Preignition 
3. Compression Ratio
4. Ignition Timing
5. Engine Speed
6. Specific Fuel Consumption
7. Altitude
8. Fuel/Air Ratio
G. Distribution of Power
      H.  Power Curves                               

	C.  Diesel Engine Technology
A. History
B. Advantages of Diesel Engines in Aircraft 
C. Diesel Combustion
D. Fuel Injection 
E. Design Types
F. Diesel and Otto Engine Comparisons
G. Aircraft Applications


	
Examination: Test on Chapter 1, Sections: A, B, and C
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	Total Instructional Hours
	
95.0
	14 CFR part 147 Appendix D

(2)  2. Overhaul reciprocating engine.
(3)  3. Inspect, check, service, and repair reciprocating engines [and engine installations.]     
          (Items listed in brackets will be fulfilled in AVC 307 )

	Lecture Hours
	        25.0
	

	Lab/Shop
	70.0
	



	Curriculum Subjects

	Chapter 2, Section B, pg. 32 – 54 (Jepp)
B. Overhaul
A. Major
B. Top
C. Overhaul Procedures
1. Disassembly
2. Cleaning
      D.   Visual Inspection
1. Crankcase
2. Gears
3. Bearings
4. Crankshaft
5. Connecting Rods
6. Pistons and Piston Pins
7. Cylinders
8. Camshaft
9. Valve and Valve Mechanisms
10. Threaded Fasteners
E. Structural Inspection
1. Magnetic Particle Inspection
2. Liquid Penetrant Inspection
3. Eddy Current Inspection
4. Ultrasonic Inspection
5. Radiographic Inspection
F. Dimensional Inspection
1. Crankcase
2. Crankshaft
3. Connecting Rods
4. Pistons, Rings, and Piston Pins
5. Cylinders
6. Camshaft
7. Valve and Valve Mechanisms
                   8.   Oil Pump Housing              
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	Curriculum Subjects

	
G. Repairs                                                                     
1. Crankcase
2. Crankshaft
3. Connecting Rods
4. Pistons
5. Valve and Valve Mechanisms
6. Cylinders
7. Refacing Valve Seats
H. Reassembly
1. Crankshaft 
2. Crankcase
3. Cylinders
4. Pistons and Rings
5. Final Assembly
6. Block Testing
7. Log Book Entries


	Chapter 2 Section A, Pg.12 – 15 (Jepp)
A. Ground Operations
A. Engine Starting
B. Engine Warm-Up
C. Ground Check
D. Operating Flexibility
E. Ignition Operation
F. Power Check
G. Idle Speed and Mixture
H. Acceleration and Deceleration
I. Engine Stopping


	
Examination: Test on Chapter 2, Section B and Chapter 2, Sections A
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	Total Instructional Hours
	
55.0
	14 CFR part 147 Appendix D

(2)  9. Troubleshoot, service, and repair electrical and mechanical fluid rate-of-flow     
     indicating systems.
(3) 10. Inspect, check, service, troubleshoot, and repair electrical and mechanical
      engine temperature, pressure, and r.p.m. indicating systems.
(2)  14. Identify and select lubricants.
(2)  15. Repair engine lubrication system components.
(3)  16. Inspect, check, service, troubleshoot, and repair engine lubrication systems.
(2)  29. Repair engine cooling system components.
(3)  30. Inspect, check, troubleshoot, service, and repair engine cooling systems.
(2)  31. Repair engine exhaust system components.
(3)  32.a. Inspect, check, troubleshoot, service, and repair engine exhaust systems.

	Lecture Hours
	18.0
	

	Lab/Shop
	37.0
	



	Curriculum Subjects

	Chapter 2, Section A, pg. 2 - 12 (Jepp)
A. Recip. Instrument Systems
A.  Operation
B.  Engine Instrumentation
C.  Carburetor Air Temperature 
D.  Oil Temperature Gage 
E.  Cylinder Head Temperature Gauge 
F.  Exhaust Gas Temperature Gauge
G.  Fuel Pressure Gage 
H.  Manifold Pressure 
I.  Oil Pressure Gage
J.  Tachometer
K.  Fuel Flow Indicator
L.  Instrument Maintenance Practices

	Chapter 9, Section A, pg. 2 - 6 (Jepp)
A. Recip. Lubricating Oils
A.  Engine Lubricating Oils
1.  Functions
a. Reduces Friction
b. Absorbs Heat
c. Seals
d. Cushions
e. Cleans
f. Protects against Corrosion
                        2.  Oil Consumption
3.  Oil Properties
j.    Viscosity
k.   Viscosity Index
l.    Specific Gravity
m.  Color
n.   Cloud Point
o.   Pour Point
p.   Flash Point and Fire Point
q.   Carbon Residue Test
r.   Ash Test


_________________________________________________________________________________________
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	Curriculum Subjects

	
                     4.  Engine Oil Grading System
                     5.  Types of Oil
a. Straight Mineral Oil
b. Ashless-Dispersant Oils
c. Multiviscosity Oils
d. Synthetic Oils

Chapter 9, Section B, pg. 9 – 24 (Jepp)
B.  Reciprocating Engines
1. Oil Distribution
a. Pressure Lubrication
b. Splash Lubrication
c. Spray Lubrication
2. System Classification
3. Lubricating System Components
a. Oil Reservoir
b. Oil Pumps
i. Gear Pump
ii. Gerotor Pump
iii. Scavenge Pump
c. Pressure Relief Valve
d. Oil filters
e. Filter Elements
f. Oil Cooler
g. Surge Protection Valve
h. Airflow Controls
i. Oil Separator
j. Oil dilution
k. Oil Pressure Gauge
l. Oil Temperature Gauge
4. System Maintenance
a. Oil Change and Servicing
b. Oil Filter Replacement
c. Oil Reservoir
d. Oil Cooler
e. Relief Valve Adjustment

	
Examination: Test on Chapter 2, Sections A, Chapter 9, Section A and B
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	Chapter 10, Section A, pg. 2 – 6 (Jepp) 
A.  Cooling Systems
A.  Air Cooling
1. Cowlings
a. Radial Engines
b. Opposed Engines
2. Baffles and Deflectors
3. Cowl Flaps
4. Augmentor Systems
5. Blast Tubes
6. Helicopter Cooling Systems
            B.  Liquid-Cooling
C.  Inspection and Maintenance 
1.   Cowling
2.   Cylinder Cooling Fins
3.   Baffles and Deflectors
                  4.  Cowl Flaps

	Chapter 6, Section A, pg. 2 – 7 (Jepp)
A.  Recip. Exhaust Systems
A.  Types of Exhaust Systems
1. Short Stacks
2. Collector Systems
a. Opposed Engine Exhaust Manifold
b. Radial Engine Exhaust Collector Rings
B.  Mufflers and Heat Exchangers
C.  Exhaust Augmentors
D.  Exhaust System Maintenance Practices
1. Inspection
2. Muffler and Heat Exchanger Failures
3. Exhaust Manifold and Stack Failures
4. Internal Muffler Failures
5. Turbocharger Exhaust Systems
6. Augmentor Exhaust System
7. Exhaust System Repairs
     

	
Examination: Test on Chapter 10, Section A, and Chapter 6, Section A 
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	Total Instructional Hours
	100.0
	14 CFR part 147 Appendix D

(2)  12. Repair engine electrical system components
(3)  13. Install, check, and service engine electrical wiring, controls, switches, indicators, 
            and protective devices.
(2)  17. Overhaul magneto and ignition harness.
(2)  18. Inspect, service, troubleshoot, and repair reciprocating [and turbine] engine 
             ignition systems and components.  (Items listed in brackets will be fulfilled in 
             AVC 312)

	Lecture Hours
	33.0
	

	Lab/Shop
	67.0
	



	Curriculum Subjects

	Chapter 8, Section E, pg. 77 – 106 (Jepp)
E.  Recip. Engine Ignition Systems	
A.  Sources of Spark		
1.  Battery Ignition
2.  Magneto Ignition Systems
a. Low Tension Systems
b. High Tension Systems
                          3.  Magneto Operating Principles
a. Mechanical System
b. Magnetic Circuit
c. Primary Circuit
d. Secondary Circuit
e. Magneto Speed
4.  Auxiliary Ignition Systems  
a. Impulse Couplings
b. Induction Vibrator
c. Shower of Sparks
d. Booster Magnetos
                         5.  Ignition Switch
6.  Magneto Overhaul
a. Disassembly and Cleaning
b. Inspection
c. Magneto Case
d. Rotating Magnet
e. Gear Assemblies and Bearings
f. Magneto Coil
g. Breaker Assembly
h. Distributor
i. Cam
j. Assembly and Internal Timing
i. Teledyne-Continental (Bendix) Magnetos
ii. Champion Aerospace (Slick) Magnetos
k. Bench Testing
l. Magneto-to-engine Timing
i. Flange Mounted Magneto
ii. Base-Mount Magneto
m. Operational Check
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	                       7.  Magneto Maintenance
a. Case
b. Breaker Assembly
c. Capacitor
d. Distributor
e. Seals
f. Timing
	8.  Electronic Ignition
a. Teledyne Continental Motors Powerlink™
                  b.   Lycoming iE2 FADEC
B.  Harnesses and Spark Plugs
1.  Harnesses
a. Construction
b. Maintenance
c. Testing
2.  Spark Plugs
a. Construction
b. Threads
c. Reach
d. Heat Range
e. Servicing
f. Removal
g. Visual Inspection
h. Cleaning
i. Gapping
j. Testing
k. Installation

	Examination: Test on Chapter 8, Section E

	Chapter 8, Sec. C, pg. 30 – 44 (Jepp) 
C.  Motors and Starting Systems
A.  Motors
1. DC Motors
a. Motor Theory
b. Parallel Conductors
c. Developing Torque
d. Basic DC Motor
e. Construction
i. Armature Assembly
ii. Field Assembly
iii. Brush Assembly
iv. End Frame
f. Motor Speed, Direction, and Braking
i. Changing Motor Speed
ii. Reversing Motor Direction
iii. Motor Braking
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	g. Types of DC Motors
i. Series
ii. Shunt
iii. Compound
h. Type of Duty
i. Energy Losses in Motors
j. Inspection and Maintenance of DC Motors
2. AC Motors
k. Universal Motors
l. Induction Motors
i. Construction
ii. Single-Phase Motor
iii. Shaded-Pole Motor
iv. Split-Phase Motor
v. Capacitor-Start Motor
vi. Direction of Rotation
                  3.   Synchronous Motors
B.  Starters
1. Inertia Starter
2. Direct-Cranking Starters
a. Small Engine Starters
b. Large Engine Starters

	Chapter 8, Section D, pg. 57 – 71 (Jepp)
D.  Engine Electric Systems
A. Wire
1. Wire Types
2. Wire Size
3. Wire Marking
B. Wiring Installation
1. Open Wiring
2. Routing and Clamping
3. Conduit
4. Shielding
5. Wiring Terminals
6. Connectors
7. Splicing Repairs
8. Terminal Strips
9. Junction Boxes
10. Bonding
C. Current Limiting Devices
1. Fuses
2. Circuit Breakers
D. Electrical Control Placards

	Examination:  Test on Chapter 8, Section C and D
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	Total Instructional Hours
	40.0
	14 CFR part 147 Appendix D

(2)  21. Overhaul carburetor.
(2)  22. Repair engine fuel metering system components
(3)  23. Inspect, check, service, troubleshoot, and repair reciprocating [and turbine] 
             engine fuel metering systems.  (Items listed in brackets will be fulfilled in AVC   
             313)
(2)  26. Inspect, check, troubleshoot, service, and repair engine ice and rain control 
             systems.
 (3)  28. Inspect, check, service, and repair carburetor air intake and induction manifolds.

	Lecture Hours
	20.0
	

	

Lab/Shop
	
20.0
	



	Curriculum Subjects

	Chapter 7, Section B, pg. 18 – 21 (Jepp)
B.  Fuel Metering Principles		
A. Types of Metering Devices
B. Metering Principles
1. Atmospheric Content
2. Air/Fuel Ratio
C. Mixture Terminology
D. Leaning Techniques
E. Specific Fuel Consumption
F. Combustion Anomalies

	Chapter 5, Section A, pg. 2 – 5 (Jepp)
A.  Reciprocating Engine Induction Systems
A.  Normally Aspirated Systems
1. Air Intakes
2. Air Filtering
3. Intake Manifold
B. Recip. Engine Ice Control
1.  Induction System Icing
a. Fuel Evaporation Ice
b. Throttle Ice
c. Impact Ice
2.  Ice Detection and Removal
3.  Temperature Indicating Systems
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	Chapter 7, Section B, pg. 21 – 37 (Jepp)
B.  Float Carburetors			
      A. Carburetor Venturi Principles		    
      B. Float Carburetor Systems
1. Main Metering
2. Idling
3. Mixture Control
         a. Variable Orifice
         b. Back Suction
         c. Automatic
4. Acceleration
         a. Acceleration Well
         b. Pump
5. Power Enrichment  
         a. Needle
         b. Air Bleed
 C. Carburetor Limitations
 D.   Maintenance
1. Idle Mixture Adjustment
2. Idle Speed Adjustment
             E.  Overhaul
1. Disassembly
2. Cleaning
3. Inspection
4. Reassembly & Installation
             F. Pressure Carburetors
      1.   Main Metering
      2.   Mixture Control
      3.   Idling
      4.   Acceleration
      5.   Power Enrichment
  a. Double-Step Idle Valve
  b. Airflow
      6.   Water Injection
      7.   Maintenance
      8.   Overhaul

	
Examination:  Test on Chapter 5, Section A, and Chapter 7, Section B
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(2)  22. Repair engine fuel metering system components
(3)  23. Inspect, check, service, troubleshoot, and repair reciprocating [and turbine] engine fuel metering systems.  (Items listed in brackets will be fulfilled in AVC 313)
(2)  24. Repair engine fuel system components.
(3)  25. Inspect, check, service, troubleshoot, and repair engine fuel systems.
(1)  27. Inspect, check, service, troubleshoot and repair heat exchangers, superchargers, 
             [and turbine engine airflow and temperature control systems].  (Items listed 
             in brackets will be fulfilled in AVC 313)


	Lecture Hours
	23.0
	

	Lab/Shop
	22.0
	



	Curriculum Subjects

	Chapter 7, Section B, pg. 37 – 52 (Jepp)
B. Fuel Injection Systems
A.  General
B.  Direct Injection Systems
C.  RSA Injection Systems
1. Venturi Housing
2. Fuel Metering Unit
3. Fuel Regulator
4. Idle System
5. Automatic Mixture Control
6. Flow Divider
7. Injector Nozzles
8. Inspection and Maintenance
9. Adjustments
D.  Continental Injection Systems
1. Injector Pump
2. Fuel/Air Control Unit
3. Fuel Manifold Valve
4. Injector Nozzles
5. Inspection and Maintenance
6. Adjustments
7. Troubleshooting
8. Overhaul
E.  Electronic Fuel Injection Systems
1. General
2. TCM Powerlink™
3. Lycoming-IE2
4. Centurion Aircraft Engines
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	Curriculum Subjects

	Chapter 5, Section A, pg. 5 – 14 (Jepp)
A.  Supercharger Systems
A.  General
B.  Single Stage, Single-Speed
C.  Single Stage, Two-Speed
D.  Turbocharger Systems
E.  Turbocharger Control Systems
1.  Manual
2.  Automatic
a.  Wastegate Actuator
b.  Absolute Pressure Controller
c.  Pressure Ratio Controller
d.  Rate-of-Change Controller  
3.  Sea Level Boosted Engines
4.  Operational Considerations
F.  Additional Turbocharger Uses
G. Turbocompound Systems
H.  Heat Exchangers

	Chapter 7, Section A, pg. 2 – 11 (Jepp)
A. Engine Fuel Systems
A.  Fuel System Requirements
B.  Fuel System Types
C.  Components
1.  Fuel Storage
2.  Fuel Delivery
a.  Flexible Lines
b.  Rigid Lines
3.  Fuel Strainers and Filters
4.  Engine-driven Pumps 
5.  Auxiliary Pumps
a.  General
b.  Manual
c.  Centrifugal
d.  Pulsating Electric
e.  Bypass Valve
D.  Fuel Types - AvGas

	Examination: Test on Chapter 7, Section A and B, Chapter 5, Section A
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	14 CFR part 147 Appendix D

(3)  4.  Install, troubleshoot, and remove reciprocating engines.
(3)  8.  Perform powerplant conformity and air worthiness inspections.


	Lecture Hours
	16.0
	

	Lab/Shop
	29.0
	



	Curriculum Subjects

	Chapter 2, Section B, pg. 25 – 32, 54 – 58  (Jepp) 
B.  Engine Removal and Installation Procedures
A.  Reasons for Removal
1. Engine Service Limits
2. Attrition Factors
3. Sudden Speed Reduction or Stoppage
4. Metal Particles in Oil
5. Unstable Engine Operation
B.  Removal Procedures
1. Preparation for Removal
a. Ignition, Fuel, and Battery
b. Engine Oil
c. Propeller
d. Fluid Lines
e. Electrical Wiring
f. Engine controls
g. Intake and Exhaust Components
2. Engine Hoisting
3. Engine Compartment Inspection
4. Engine Mount Inspection
C.  Installation Procedures
1. Hoisting for Installation
2. Mounting the Engine
3. Connections and Adjustments
4. Ground Test Preparation
a. PreOiling
b. Fuel System Bleeding
c. Cowl Flap Rigging
d. Final Preparation
5. Post-run Checks and Adjustments

	Chapter 13, Section A, pg. 2 – 21 (Jepp) 
A. Powerplant and Propeller Airworthiness Inspections 
       1.  Airworthiness Inspection Criteria
A.  Inspection and Maintenance Documents
B.  Type Certificate Data Sheets
C.  Aircraft Specifications
D.  Supplemental Type Certificates
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	E.  Airworthiness Directives
F.  Advisory Circulars
G.  Maintenance and Service Manuals
H.  Overhaul Manual
I.  Illustrated Parts Manual
           J.  Service Information
      2.  Types of Airworthiness Inspections
A.   General
B.  Annual
C.  100-Hour
D.  Progressive
E.  Large and Turbine-Powered Multi-Engine Aircraft
      3.  Inspection Procedures
A.  Checklists
B.  Preliminary Inspection
C.  Pre-inspection Functional Check
D.  Cleaning
E.  Inspection Phase
F.  Propeller Inspection
G.  Post-Inspection Run-up
      4.  Maintenance Record Entries
A.  Airworthy
B.  Un-airworthy
C.  Major Repairs or Alterations

	Chapter 14, Section A, pg. 2 – 6 (Jepp) 
A.  Troubleshooting
A.  Resources
1. Manufacturer’s Publications
2. FAA Data
3. Other
4. Interviews
B.  Troubleshooting Tools & Equipment
Chapter 14, Section B, pg. 8 – 30 (Jepp) 
B.  Reciprocating Engine Troubleshooting
            A.  Fault Isolation
            B.  Engine Run-up
            C.  Fault Analysis
            D.  In-Flight Squawks

	Examination:  Test on Chapter 2, Section B, Chapter 13, Section A, Chapter 14, Section 
                         A and B
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	80.0
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(1)  33. Inspect, check, service, and repair propeller synchronizing and ice control   
       systems.
(2)  34. Identify and select propeller lubricants.
(1)  35. Balance propellers.
(2)  36. Repair propeller control system components.
(3)  37. Inspect, check, service, and repair fixed-pitch, constant-speed, and  
       feathering propellers, and propeller governing systems.
(3)  38. Install, troubleshoot, and remove propellers.
(3)     39. Repair aluminum alloy propeller blades.

	Lecture Hours
	38.0
	

	
Lab/Shop
	
42.0
	



	Curriculum Subjects

	Chapter 12, Section A, pg. 2 – 9 (Jepp)
A. Basic Propeller Principles
A.  General
B.  Nomenclature
C.  Propeller Theory
1.  Angle of Attack
2.  Forces Acting on a Propeller
3.  Propeller Pitch
D.  Propeller Classifications
E.  Propeller Construction
1.  Wood
2.  Steel
3.  Aluminum
4.  Composite

	Chapter 12, Section B, pg. 12 – 15 (Jepp)
B. Fixed-Pitch Propellers
A.  Fixed-Pitch Classifications
B.  Propeller Construction
1.  Wood
2.  Aluminum Alloy Propellers
3.  Composite Propellers
C.  Propeller Designation

	Chapter 12, Section C, pg. 17 – 32 (Jepp)
C.  Adjustable-Pitch Propellers
A.  Ground-Adjustable
B.  Controllable-Pitch
1.  Two-Position
2.  Multiple-Position
C.  Constant-Speed
1.  General
2.  Operating Principles
3.  McCauley Constant Speed Propellers
                        4.  McCauley Governors
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	Curriculum Subjects

	
5.  Hartzell Constant-Speed Propellers
a.  General
b.  Steel Hub
c.  Compact
6.  Hamilton-Standard Constant-Speed Propellers
D.  Feathering Propellers
1.  General
2.  Hartzell Compact Feathering Propellers
3.  Hamilton-Standard Hydromatic Propellers
a.  General
b.  Governors
c.  Operating Principles
d.  Feathering

	Examination:   Test on Chapter 12, Section A, B and C

	Chapter 12, Section F, pg. 57 – 75 (Jepp)
F.  Inspection and Maintenance
A.  Maintenance Regulations
B.  Authorized Maintenance Personnel
C.  Inspection and Maintenance
1.  Wood Propellers
a.  Inspection
b.  Repair
c.  Storage
2.  Aluminum Propellers
a.  Blade Inspection
b.  Repairs
3.  Ground-Adjustable Propellers
4.  McCauley Constant-Speed Propellers
5.  Hartzell Constant-Speed Propellers
6.  Hartzell Feathering Compact Propellers
7.  Hamilton-Standard Hydromatic Propellers
8.  Propeller Lubrication
9.  Composite Propellers
10.  Blade Cuff Inspection
11.  Governors
D.  Balancing
1.  General
2.  Static Balance
3.  Dynamic Balance
E.  Checking Blade Angle
F.  Blade Angle Adjustments
1.  Ground-Adjustable Propellers
2.  Counterweight Propeller
3.  Hartzell Constant-Speed Propellers
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	Curriculum Subjects

	
G.  Blade Tracking
H.  Troubleshooting
I.  Installation
1.  Flanged Shaft
a.  Fixed-Pitch Propeller
b.  Constant-Speed Propellers
c.  Turboprop Propellers
2.  Tapered Shaft
3.  Splined Shaft
4.  Propeller Safetying
5.  Operational Check

	Chapter 12, Section E, pg. 51 – 54 (Jepp)
E.  Propeller Auxiliary Systems
A.  Synchronization Systems
1.  Master Motor
2.  One Engine Master Control
3.  Synchrophasing
B.  Ice Control Systems
1.  Fluid Anti-icing
2.  Electric De-icing

	Chapter 12, Section D, pg. 36 – 49 (Jepp)
D.  Turbopropellers
A.  Operating Principles
B.  Propeller Speed Reduction
C.  Power Sections
D.  Propeller Governing
E.  Reversing Pitch Propellers
F.  Turboprop Fuel Control
G.  Hartzell Reversing Propeller Systems
1.  AlliedSignal TPE-331
a.  Reduction gearing
b.  Propeller
c.  Propeller Control
d.  Cockpit Controls
e.  System Operation
2.  Pratt & Whitney PT6
a.  Propeller
b.  Governor
c.  Fuel Control Unit
d.  Cockpit Controls
e.  System Operation

	Examination:  Test on Chapter 12, Section F, E, and D 
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	70.0
	14 CFR part 147 Appendix D

(1)  40. Inspect and troubleshoot unducted fan systems and components.
(1)  41. Inspect, check, service, and troubleshoot turbine-driven auxiliary power units.

	Lecture Hours
	40.0
	

	Lab/Shop
	30.0
	



	Curriculum Subjects

	Chapter 1, pg. 1 – 8 (Jepp. GT) 

1. Introduction & History of Turbine Engine Development
A.  Hero’s Aeolipile
B.  Chinese Rocket
C.  Branca’s Turbine Device
D.  Newton’s Horseless Carriage
E.  Moss Turbo-Supercharger
F.  Sir Frank Whittle, British Development
G.  German and Italian Developments
H.  Early American  Gas Turbine Development
I.   Commercial Aircraft Development
J.  Commuter and Business Jets
K.  Other Developments
Chapter 2, pg. 1 – 39 (Jepp. GT)
2.  Jet Propulsion Theory
A.  Four Types of Jet Engines
B.  Powerplant Selection
1. Reciprocating Engine-Turboshaft Engine
2. Turboprop Engine
3. Turbofan (Turbojet)
4. Rating the Power Output of a Gas Turbine Engine
5. Large vs. Small Gas Turbine Engines
6. Turbine vs. Piston
C.  Turbine Engine Types
1. TurboJet Engines
2. TurboShaft Engines
3. TurboProp Engines
a. Ultra High-Bypass Propfan/Unducted Fan Engines
4. TurboFan Engines
a. Ultra High-Bypass Turbofan Engines (Ducted, Variable Pitch)
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	Curriculum Subjects

	
D.  Physics of the Gas Turbine Engine
1.  Force
2.  Work
3.  Power
4.  Horsepower
5.  Velocity
6.  Acceleration
7.  Potential and Kinetic  Energy
8.  Bernoulli’s Principle
a. Measuring Static Pressure
b. Measuring Total Pressure
c. Measuring Ram Pressure
d. Pressure-Velocity through the Engine
E.  The Brayton Cycle
F.  Newton’s Laws and the Gas Turbine
1. Newton’s Second Law
2. Comparison:  Propeller to Turbojet Exhaust Thrust
3. Newton’s Third Law
G.  Thrust and SHP Calculations
1. Gross Thrust (Static)
2. Net Thrust
3. Thrust with a Choked Nozzle
4. Fan Engine Thrust (Unmixed Exhaust)
5. Thrust Horsepower (THP) in Turbojet and Turbofan Engines
6. Propeller (Turboprop) Thrust
7. Equivalent Shaft Horsepower (Turboprop Ground Runup)
8. Equivalent Shaft Horsepower (Turboprop in Flight)
9. Horsepower Requirement to Drive the Compressor
10. Other Significant Horsepower Terms
H.  Gas Turbine Engine Performance Curves
1. Propulsive Efficiency
2. Thermal Efficiency
3. Overall Efficiency
4. Thermal Efficiency Curves
5. Factors That Affect Thrust
I.  RPM Limits Imposed on Turbine Engines
1. Axial Flow Compressors
2. Centrifugal Flow Compressors
3. Speed of Sound
J.  Why the Turbofan is Replacing the Turbojet
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	Curriculum Subjects

	Examination: Test on Chapter 1 and 2 (Jepp. GT)

	Chapter 3, pg. 6 – 45 (Jepp. GT) 

3.  Turbine Engine Design and Construction
A.  Information Coding (Aircraft Gas Turbine Powerplants Textbook pg. 3-63 - 3-65)
                   1.  Engine Stations
                   2.  Directional References
B.  Turbine Engine Entrance Ducts [covered in AVC 313] 
      (remainder of Section A begins on pg. 3-9 in GTP Textbook)
C.  Accessory Section
D.  Compressor Section
                   1.  Centrifugal Flow Compressors
                   2.  Axial Flow Compressors
                         a.   Types
                         b.   Reasons for MultiSpool Designs
                         c.   Blades and Vanes
                         d.   Tips and Roots
                         e.   Inlet Guide Vanes
                         f.   Compressor Pressure Ratio
                                i.   Pressure Rise Per Stage
                                ii.   Cycle Pressure Ratio
                                iii.  Fan Pressure Ratio
                                iv.  Fan Bypass Ratio
                         g.   Advantages and Disadvantages or Axial Flow Compressors
                   3.  Combination Compressors
                   4.  Comparison of Axial and Centrifugal Compressors and Lift
                   5.  Compressor Interstage Airflow
                        a.   Cascade Effect
                        b.   Compressor Taper Design
                        c.   Angle of Attack and Compressor Stall
                        d.   Relationship Between Compressor Pressure Ratio and Mass Airflow
                        e.   Stall or Surge Margin Graph

















P-31	                                                                                                                                                                                            Reissue – 09-01-2014
[image: C:\Users\Barry\Pictures\working2007_02.jpg] PART 147 OPERATION MANUAL                                                     AVC 309   continued

	Curriculum Subjects



	                        f.   Advances in Compressor Design and Compressor Stall Avoidance
                               i.   Blades
                               ii.   Active Clearance Control
                               iii.   Mixed-flow Compressors
                               iv.   Fan and Compressor Rotor Blisks
E.  Compressor-Diffuser Section
F.  Combustion Section
                  1.   Multiple-Can Combustor
                  2.   Can-Annular Combustor
                  3.   Annular Combustor (Through Flow)
                  4.   Annular Reverse-Flow Combustor
                  5.   New Combustor Designs
                  6.   Combustor-Generated Emissions
G.  Turbine Section
                  1.   Turbine Rotor and Stator
                          a.   Function of Turbine Stators
                          b.  Shrouds and Seals
                  2.   Impulse-Reaction Blades
                  3.   Axial Turbine Construction
                           a.   Drive Shafts
                           b.   Blade Attachment and Retention Devices
                           c.   Shrouded Tips and Knife-Edge Seals
                           d.   Counter-Rotating Turbines
                           e.   Turbine Vane and Blade Cooling
                            f.   Active Clearance Control
                           g.   Radial Inflow Turbine

	Chapter 7, pg. 28 – 30 (Jepp. GT)
4.  Auxiliary Power Units
A.  Auxiliary Power Unit Fuel Controlling System
            B.  Inspection, Checking, Servicing, & Troubleshooting APUs
C.  Example System (Honeywell GTP-30)
D.  Commercial Aircraft APU Starting and Operation (200 to 1000 HP)

	Examination: Test on Chapter 3 and 7 (Jepp. GT)
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 (2)  5. Overhaul turbine engine.
 (3)  6. Inspect, check, service, and repair turbine engines [and turbine engine 
           installations].  (Items listed in brackets will be fulfilled in AVC 314)

	Lecture Hours
	23.0
	

	Lab/Shop
	47.0
	



	Curriculum Subjects

	Chapter 5, pg. 1-17 (Jepp. GT)
1. Inspection and Maintenance
A.  Line Maintenance
1. Gas Turbine Special Tools
2. Foreign Object Damage
3. Erosion
4. Compressor Field Cleaning
a. Fluid Cleaning Procedure
b. Abrasive Grit Process
5. Scheduled Line Maintenance Inspections
a. Smaller Turbine-Powered Aircraft
b. Business and Commuter Jet Aircraft
c. Larger Commercial Jet Aircraft
6. Scheduled Line Maintenance Repairs
7. Unscheduled Line Maintenance
B.  Shop Maintenance
1. Limited Heavy maintenance
2. Unlimited Heavy Maintenance
3. Modular Maintenance
C.  Powerplant Removal & Disassembly
D.  Non-Destructive Inspections and Repairs
Chapter 5, pg. 42 - 46 (Jepp. GT)
E.  Torque Wrench Use
1. Torque Wrench Extensions
2. Torque Procedure
F.  Locking Methods for Engine Fasteners
1. Lockwiring
2. Lock Washers and Tabs
3. O-Ring Seals
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	Chapter 5, pg. 33 - 39 (Jepp. GT)
G.  Main Bearings and Seals
1. Bearings
2. Bearing Seals
a. Labyrinth Seals
b. Carbon Seals
c. Brush Seals
3. Bearing Handling and Maintenance
a. Precautionary Measures
b. Magnetism Check
c. Bearing Installation
                             d.   Bearing Distress Terms


	Chapter 5, pg. 17 - 33 (Jepp. GT)
2. Cold Section Inspection and Repair
A.  Compressor Disassembly
B.  Typical Fan Blade Damage Limits
C.  Axial Compressor Inspection and Repair
1. Electron Beam Welding
2. Plasma Surface Repair Coating
3. Tip Clearance
4. Blade Replacement
D.  Centrifugal Compressor Inspection and Repair
E.  Stator Vane and Compressor Case Inspection and Repair
3. Hot Section Inspection and Repair
A.  Combustion Section
B.  Visual Inspection
C.  Turbine Section
1. Turbine Wheel
2. Creep and Untwist
3. Turbine Case, Vanes, Exhaust Section
4. Marking Parts
Chapter 4, pg. 24 - 34 (Jepp. GT)
D.  PT6 Review  

	Chapter 5, pg. 46 - 50 (Jepp. GT)
4. Test Cell Maintenance
A.  General
B.  Analysis of Test Cell Data
C.  Standard Day Conditions


	Examination: Test on Chapter 5 and Chapter 4
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(2) 9. Troubleshoot, service, and repair electrical and mechanical fluid rate-of-flow 
    indicating systems.
(3)  10. Inspect, check, service, troubleshoot, and repair electrical and mechanical engine  
            temperature, pressure, and r.p.m. indicating systems.
(2)  14. Identify and select lubricants.
(2)  15. Repair engine lubrication system components.
(3)  16. Inspect, check, service, troubleshoot, and repair engine lubrication systems.
(2)  29. Repair engine cooling system components.
(3)  30. Inspect, check, troubleshoot, service, and repair engine cooling systems.
(2)  31. Repair engine exhaust system components.
(3)  32.a. Inspect, check, troubleshoot, service, and repair engine exhaust systems.
(1)  32.b. Troubleshoot and repair engine thrust reverser systems and related 
                components.

	Lecture Hours
	21.0
	

	Lab/Shop
	29.0
	



	Curriculum Subjects

	Chapter 12, pg. 1 - 32 (Jepp. GT)
1. Turbine Instrument Systems
A. General
1. Marking of Powerplant Instruments
B. Exhaust Temperature Indicating Systems
1. System Components
2. System Operation
3. EGT Limits
4. JetCal Analyzer
5. Other EGT System Checks
6. Troubleshooting
C. Tachometer Percent RPM Indicating System
1. Percent RPM Indication
2. Three-Phase Generator Percent RPM System
3. Magnetic Pickup Percent RPM System
4. Electronic Gearbox-mounted N2 Speed Sensor
5. N1 Indicating and Speed Sensing for FADEC Systems
6. Typical RPM Limits
7. Troubleshooting
D. Engine Pressure Ratio (EPR) Systems
1. The EPR Formula
2. The Cockpit EPR Gauge in Action
3. Example EPR System
4. Troubleshooting
E. Torque Indicating System
1. Hydromechanical Torque Indicating System
2. Electronic Torque Indicating System
3. Torque Limits
4. Troubleshooting
F.    Fuel Flow Indicating System
1. Vane Flowmeter System
2. Synchronous Mass Flow
3. Motorless Mass Flowmeter System
4. Troubleshooting      
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	Curriculum Subjects

	G.   Oil System Indicators
      1.   Oil Temperature
a. Resistance Bulb
b. Thermocouple
2. Oil Pressure 
3.   Troubleshooting
Chapter 4, Section A, pg. 5 (Jepp)
H.  EICAS

	Chapter 6, pg. 1 - 41 (Jepp. GT)
2. Turbine Engine Lubrication Systems
             A.  Principles of Engine Lubrication
 B.  Requirements of Turbine Engine Lubricants
1. Characteristics of Synthetic Lubricants
2. FAA Requirements of Lubrication Systems
3. Viscosity
4. Petroleum Oils
5. Viscosity Index
 C.  Oil Sampling
 D.  Synthetic Lubricants
                  1.  Discoloration of Synthetic Lubricants
                  2.  Typical Properties of Turbine Oils
 E.  Servicing
                  1.  Common Synthetic Lubricants
                  2.  Inadvertent Mixing of Oils
                  3.  Servicing Intervals
                  4.  Turbine Oil Storage
                  5.  Oil Consumption and Oil Change
 F.  Wet Sump Systems
 G.  Dry Sump Systems
                  1.  System Components
                         a.   Oil Tank
                         b.   Oil Pumps
                         c.   Oil Filters
                         d.   Interaction of Oil Filters with Oil Pressure Relief Valve
                         e.   Low-Pressure Warning Light
                         f.    Filter Bypass Warning Lights and Cockpit Gauges
                  2.  Other Components
 H.  Small Engine Lubrication Systems
1.  GE CJ610
2.  PW PT6
   I.  Large Engine Lubrication System-PW JT8D
  J.  Hot Tank vs Cold Tank Systems
              L.  Troubleshooting
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	Curriculum Subjects

	Chapter 3, pg. 42 – 44 and 58 (Jepp. GT)
3. Turbine Engine Cooling Systems
        A.   Turbine Vane and Blade Cooling
        B.   Active Clearance Control
        C.   Engine Compartment Ventilation and Cooling 

	Chapter 3, pg. 45 - 57 (Jepp. GT)
4. Turbine Engine Exhaust Systems
        A.   Exhaust Cone, Tail Cone, and Tailpipe
        B.   Convergent-Divergent Nozzle Theory for Supersonic Aircraft
        C.   Thrust Reversers
               1.  Other Aspects of Thrust Braking Systems
               2.  Troubleshooting & Repair
        D.   Noise Suppression

	Examination: Test on Chapter 12, 6 and 3 (Jepp. GT), and Chapter 4, Section A (Jepp)
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	Total Instructional Hours
	30
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(2)  18. Inspect, service, troubleshoot, and repair [reciprocating and] turbine engine    
            ignition systems and components.  (Items listed in brackets will be fulfilled in        
            AVC 304)
(3)  19.a. Inspect, service, troubleshoot, and repair turbine engine electrical starting  
                systems.
(1)  19.b. Inspect, service, and troubleshoot turbine engine pneumatic starting systems.

	Lecture Hours
	10
	

	Lab/Shop
	20
	



	Curriculum Subjects

	Chapter 11, pg. 1 - 19 (Jepp. GT)  
1.  Turbine Engine Ignition Systems
          A.  General
          B.  Main Ignition System
1. Continuous Duty
2. Auto-Ignition
          C.  Special Handling
          D.  Joule Rating
          E.  Types of Ignition Systems
3. Intermittent Duty, Low-Tension with DC Voltage Input
                         a.   Sequence of Events of a DC Exciter System
4. Intermittent Duty, High-Tension with AC Voltage Input
                         a.   Sequence of Events for an AC Exciter System
5. Solid-State Circuitry Ignition Systems
                         a.   Sequence of Events for a Solid-State Ignition system
6. AC versus DC Systems
7. High-Tension versus Low-Tension Systems
          F.  Igniter Plugs
8. Spark Igniters
9. Glow Plug Igniters
                10. High-Tension Igniter Plug Cleaning and Inspection
                        a.   Cleaning
                        b.   Inspection and Operational Checks
                        c.   Change Intervals, High-Tension Igniter Plugs
                 11. Low-Tension Igniter Plug Cleaning and Inspection
                        a.   Cleaning
                        b.   Inspection and Operational Checks
                        c.   Change Intervals for Low-Tension Igniter Plugs
                 12. Glow Plug Cleaning and Operational Checks
                        a.   Inspection
                        b.   Special Test Equipment
          G.  Complete Engine Ignition System – GE/SNECMA CFM56
          H.  Troubleshooting the Ignition System
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	Curriculum Subjects

	Chapter 10, pg. 1 - 18 (Jepp. GT)
2.  Turbine Engine Starter Systems
A. General
B. Electric Starters
C. Starter-Generator, Small Engines
D. Large Engine Starter-Generators
E. Pneumatic (Air Turbine) Starter
               1.  Starter Pressure-Regulating and Shutoff Valve
                    a.   Manual Operation with the T-Handle
               2.  Starter System
                    a.   Starting Procedure
                    b.   Cross-Bleed Starting
                    c.   Air Starter Duty Cycle
                    d.   Starter-FADEC Interface
                    e.   Typical Start Procedure
F. Other Starting Systems
G. Troubleshooting the Starter System

	Examination: Test on Chapter 11 and 10
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	Total Instructional Hours
	55.0
	14 CFR part 147 Appendix D

(3)  11. Inspect, check, service, troubleshoot, and repair engine fire detection and 
            extinguishing systems.
(1)  20. Troubleshoot and adjust turbine engine fuel metering systems and electronic 
            engine fuel controls.
(2)  22. Repair engine fuel metering system components.
(3)  23. Inspect, check, service, troubleshoot, and repair [reciprocating and] turbine 
            engine fuel metering systems.   (Items listed in brackets will be fulfilled in AVC 
            305 & 306)
(2)  24. Repair engine fuel system components.
(3)  25. Inspect, check, service, troubleshoot, and repair engine fuel systems.
(2)  26. Inspect, check, troubleshoot, service, and repair engine ice and rain control 
            systems.
(1)  27. Inspect, check, service, troubleshoot and repair heat exchangers, 
             [superchargers,] and turbine engine airflow and temperature control systems.  
             (Items listed in brackets will be fulfilled in AVC 306)


	Lecture Hours
	21.0
	

	Lab/Shop
	34.0
	








	Curriculum Subjects

	Chapter 13, pg. 1 - 10 (Jepp. GT)
1.  Fire/Overheat Detection and Extinguishing Systems for Turbine Engines
A. General
B. Single-Wire Thermal Fire/Overheat Detection Switch
C. Two-Wire Thermal Fire/Overheat Detection Switch
D. Continuous Loop Fire/Overheat Detection System
E. Pneumatic Fire/Overheat Detection System
F. Other Fire Detection Systems
G. Fire Extinguishing
1. Fire Extinguishing System for the Engine Nacelle
2. Common Extinguishing Agents for Gas Turbine Engines
3. Fire Extinguishing (Engine Gas path)
H. Cleaning the Engine After Use of Extinguishing Agents
I. Pneumatic Fire/Overheat Detection and Fire Extinguishing System

	Chapter 7, pg. 7 - 37 (Jepp. GT)
2.  Turbine Engine Fuel Metering Systems
A. Fuel Controlling Systems
B. Fuel Control Signals
C. Simplified Fuel Control Schematic (Hydro-Mechanical Unit)
1. Fuel Metering Section
2. Computing Section
D. Hydro-Pneumatic Fuel Control System, PT6 Turboprop (Bendix Fuel Control)
1. Fuel Pump
2. Fuel Control System
a.   Fuel Control Unit
                        b.   Starting and Operation-Typical
E. Bendix DP-L2® Fuel Control (Hydro-Pneumatic Unit)
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	Curriculum Subjects

	
F. Electronic Fuel Scheduling System
1. General
2. Example System (Rolls-Royce RB-211, High-Bypass Turbofan)
3. Example System (Honeywell TFE-731
Example System (GE/SNECMA CFM 56-7B, High-Bypass Turbofan

G. Fuel Control Adjustments, Main Engine
                  1.  Specific Gravity Adjustment
                  2.  Performance Checks (Turbojet and Turbofan Engines)
                         a.   Trimming
                         b.   Acceleration Check
                         c.   Throttle Spring-Back and Cushion Checks (Non-Electronic Throttles)
                  3.  Part Power Trim
                  4.  Engine Pressure Ratio Trim and Speed Trim
                  5.  Data Plate Speed Check
                  6.  Trim Restrictions
                  7.  Trim Danger Zones
                  8.  Ear Protection from Noise

	Chapter 7, pg. 48 - 65 (Jepp. GT)
3.  Fuel System Components and Accessories
A. Main Fuel Pump
B. Fuel Heater (Deicer)
C. Fuel Filters
1. Fuel Filter Warning Switches (Bypass and Low Pressure)
2. Micron Rating versus Mesh Size
D. Fuel Nozzles
1. Pressure-Atomizing Fuel Nozzles
                               a.   Simplex Fuel Nozzles
                               b.   Single-Line Duplex Fuel Nozzles
                               c.   Staged Fuel Nozzles
                               d.   Dual-Line Duplex Fuel Nozzles
                               e.   Air Blast Simplex and Duplex Fuel Nozzles
2. Fuel Nozzles (Vaporizing Type)
E. Fuel Pressurizing and Dump Valve
F. Dump Valve
G. Combustor Drain Valve
H. Drain Tanks
I. Example of a Corporate Engine Fuel System
J. Example of a Commercial Engine Fuel System (P&W JT8D)
K. Example of a Commercial Engine Fuel System (GE/SNECMA CFM56)
L. Troubleshooting Fuel Systems
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	Curriculum Subjects

	Chapter 3, pg. 1 - 6 (Jepp. GT)
4.  Turbine Engine Induction & Airflow Systems
A.   Turbine Engine Entrance Ducts
1. Principles of Operation
2. Subsonic Flight Inlet Ducts
3. Ram Pressure Recovery
4. Supersonic Inlet Ducts
5. Bellmouth compressor Inlets
6. Compressor Inlet Screens, Sand, and Ice Separation
7. Engine Inlets and Ground Effect
            B.   Anti-Icing Systems
1. General
2. System Operation
3. Cockpit controls and Anti-Ice Valve Operation
                              a.   Anti-Ice Switch “ON”
                              b.   Anti-Ice Switch “OFF”
4. Anti-Icing Interface with an Electronic Engine Control and FADEC
5. Electro-Thermal Anti-Icing System
6. Troubleshooting the Anti-Icing System

	Examination: Test on Chapter 13, 7 and 3 (Jepp. GT)
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	Total Instructional Hours
	50
	14 CFR part 147 Appendix D

(3)  6. Inspect, check, service, and repair turbine engines and turbine engine 
           installations. 
(3)  7. Install, troubleshoot, and remove turbine engines.
(3)  8. Perform powerplant conformity and air worthiness inspections.

	Lecture Hours
	14.0
	

	Lab/Shop
	36.0
	


 

	Curriculum Subjects

	 Chapter 5, pg. 1 - 17 (Jepp. GT)
1.  Turbine Engine Inspection and Maintenance
A.   Line Maintenance
1. Special Tools
2. Foreign Object Damage
3. Erosion
4. Compressor Field Cleaning
a. Fluid Cleaning Procedure
b. Abrasive Grit Process
5. Scheduled Line Maintenance Inspections
6. Scheduled Line Maintenance Repairs
7. Unscheduled Line Maintenance
            B.   Shop Maintenance
1. Limited Heavy Maintenance
2. Unlimited Heavy Maintenance
            C.   Modular Maintenance
Chapter 5, pg. 51 - 60 (Jepp. GT)
            D.   Troubleshooting – Aircraft Ground Operation
1. General
2. FADEC Interface with Traditional Engine Systems
            E.   Troubleshooting Aircraft In-flight Data
            F.   Inspection and Troubleshooting Terms
            G.  Technical Data Standards
Chapter 5, pg. 11 (Jepp. GT) 
2.  Engine Removal
A. Powerplant Removal & Disassembly
Chapter 4, Section B, pg. 34 - 36 (Jepp)
3.  Engine Installation
B. Installation   

	Examination: Test on Chapter 5 (Jepp. GT), Chapter 4, Section B (Jepp)
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