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COURSE DESCRIPTION 

This course is designed to give the student knowledge of the diesel engine components and auxiliary systems, the proper way to maintain them, and the proper procedures for testing and rebuilding components.   Emphasis is placed on safety, theory of operation, inspection and measuring, and rebuilding diesel engines according to factory specifications.  Upon completion, students should be able to measure, diagnose problems, and repair diesel engines.  CORE   
CREDIT HOURS 

Theory

1 credit hours

Lab


2 credit hour

Total


3 credit hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit hour ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES 
Determined by college unless stated otherwise 

CO-REQUISITE COURSES 
Determined by college unless stated otherwise

STUDENT PERFORMANCE

Unless otherwise indicated, evaluation of student’s attainment of cognitive and performance objectives is based on knowledge gained from this course.  During performance evaluations, students will be provided necessary tools, equipment, materials, specifications, and any other resources necessary to accomplish the task.  Specifications may be in the form of, but not limited to, certification agencies, national and state codes, health care facility policies, locally developed lab/clinical assignments, or any combination of specifications.

GENERAL INSTRUCTIONAL GOALS  

· Cognitive:  Comprehend principles and concepts related to Basic Engines.
· Psychomotor:  Apply principles of Basic Engines.
· Affective:  Value the importance of adhering to policy and procedures related to Basic Engines.
INDUSTRY COMPETENCIES
· Adhere to federal, state, and local safety standards. 
· Value the importance of following proper safety procedures.
· Use general and specialized tools safely.
· Explain the major components, assemblies, and operations of diesel engines.
· Explain techniques for cleaning and inspecting an engine block. 
· Use common techniques for crankshaft removal and inspection.
· Use common techniques for servicing piston assemblies.
· Service and repair camshaft and valve train components.
· Use common techniques for servicing cylinder heads.
· Explain how the lubrication system operates.
· Use common techniques for servicing a diesel engine cooling system.
· Use common techniques for servicing a diesel engine air intake system.
· Use common techniques for servicing a diesel engine exhaust system.
	MODULE A –SAFETY

	MODULE DESCRIPTION:  The purpose of this module is to teach the student about understanding and valuing the importance for safety standards in a shop environment.  Topics include safety precautions, good housekeeping practices, personal protective equipment, hazardous materials, and appropriate hazard response.

	INDUSTRY COMPETENCIES
	STUDENT OBJECTIVES

	A1.0   
Adhere to federal, state, and local safety standards. (B/3c)

	A1.1
This competency is measured cognitively.


	A2.0 
Value the importance of following proper safety procedures. (*4)
	A2.1
Note:  This is an ongoing evaluation throughout the course.

	ENABLING OBJECTIVES
	KSA

Indicator

	A1.1.1 
Describe various personal safety precautions necessary in a shop environment.

A1.1.2
Describe general housekeeping procedures necessary for safe operation in shop environment.

A1.1.3
Identify and describe the uses of various items of personal protective equipment necessary in a shop environment. 

A1.1.4
Identify various hazardous materials encountered in a shop.
A1.1.5
Describe appropriate methods for safely disposing of various hazardous materials. 

A1.1.6
Explain the purpose and use of Material Safety Data Sheets (MSDS).
A1.1.7
Describe an appropriate response for various identified hazards. 
	B
b
B

B

c
B
c

	MODULE A - OUTLINE

· Safety precautions
· Fire safety

· Emergency evacuation

· Housekeeping

· Personal protective equipment

· Hazardous materials
· Identification

· Disposal
· MSDS

· Hazard response




	MODULE B – TOOL USE

	MODULE DESCRIPTION:  The purpose of this module is to teach the student to use general and specialized tools correctly.  Topics will include hand tools, portable tools, stationary tools, precision measurement instruments, and the difference U.S. standard and metric. 

	INDUSTRY COMPETENCIES
	STUDENT OBJECTIVES

	B1.0   
Use general and specialized tools safely.  (A/2b)
	B1.1
Select and use various recommended service tools and basic tools used in engine repair and rebuilding operations.

	ENABLING OBJECTIVES
	KSA

Indicator

	B1.1.1
Describe the proper use of various hand tools.
B1.1.2
Explain the safe operation of various portable and stationary tools.

B1.1.3
Describe how to use a torque wrench.

B1.1.4
Describe the appropriate use of a micrometer.

B1.1.5
Identify the various types of gauges used to take precision measurements.

B1.1.6
Explain the difference between U.S. customary and metric tools.
	b
b

b

b

A

B



	MODULE B - OUTLINE

· Hand tools

· Portable tools
· Stationary tools

· Precision measurement instruments

· U.S. customary vs metric




	MODULE C – BASIC ENGINE COMPONENTS AND OPERATION

	MODULE DESCRIPTION:  The purpose of this module is to teach the student to identify basic diesel engine components, their properties, and their operation.  Topics will include diesel engine components, their purpose and function, how they apply in the engine, the mechanical properties of these components as well as their metallurgical elements.

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	C1.0   
Explain the major components, assemblies, and operations of diesel engines. (C/3a)
	C1.1
This module is measured cognitively.  No performance measurement is associated with this unit.

	ENABLING OBJECTIVES
	KSA

Indicator

	C1.1.1
Explain the operating principle of a diesel engine.

C1.1.2
Explain the difference between two-stroke and four-stroke diesel engines.

C1.1.3
Differentiate between basic two-cycle and four-cycle valve timing.

C1.1.4
Describe the most popular diesel engine configurations.
C1.1.5
Name the two types of combustion chambers.

C1.1.6
Differentiate between direct and indirect fuel injection.

C1.1.7
Explain the functions of the fuel injection system.

C1.1.8
Define various engine performance terms such as bore, stroke, compression ratio, horsepower, and torque.

C1.1.9 
Identify various components of a diesel engine.
C1.1.10 
Explain the purpose and function of various diesel engine components.
C1.1.11
Identify various subassembly groups of diesel engine components. (i.e. Cooling, lubrication, intake/exhaust, etc.)
C1.1.12 
Explain the system application of various diesel engine components.
C1.1.13 
List the mechanical properties of various manufactured components.

C1.1.14
Describe the mechanical properties of various manufactured parts.

C1.1.15 
List the metallurgical elements used in various manufactured parts.

C1.1.16 
Explain why the specified metallurgical elements are used in various manufactured parts.


	B
C

C

B

a

C

B

A

a

B

A

B

A

A

A

B



	MODULE C – OUTLINE
· Engine operation

· Two stroke and four stoke engines

· Two-cycle and four-cycle valve timing

· Engine configurations

· Combustion chambers

· Fuel injection

· Terms

· Engine Components and function
· Subassemblies
· Mechanical Properties of Components

· Metallurgical Properties of Components




	MODULE D – ENGINE BLOCKS

	MODULE DESCRIPTION:  The purpose of this module is to teach the student about engine blocks and components used in diesel engines.  Topics include component access, engine removal, cleaning, inspection, and liner replacement.  

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	D1.0   
Explain techniques for cleaning and inspecting an engine block. (3c)
	D1.1 
Clean, and inspect a specified engine block.

	
	D1.2
Take appropriate action for worn, or damaged parts.

	ENABLING OBJECTIVES
	KSA

Indicator

	D1.1.1 
Explain how to access various components in a stationary engine.
D1.1.2
Explain how to remove a mobile engine from its installation.

D1.1.3
Describe how to remove various parts from a mobile diesel engine block.

D1.1.4
Describe how to clean engine blocks.

D1.1.5
Describe how to conduct a cylinder block inspection.

D1.1.6
Describe how to inspect a cylinder and liner.

D1.1.7
Differentiate between the types of cylinder liners.

D1.1.8
Describe how to remove and install a cylinder liner.
	b
b

b

b

b

b

c

b

	D1.2.1
Explain various considerations when worn or damaged parts are detected.


	c

	MODULE D – OUTLINE

· Component access
· Engine removal
· Part removal
· Cleaning

· Inspection

· Liners


	MODULE E – CRANKSHAFTS

	MODULE DESCRIPTION:  The purpose of this module is to teach the student about the crankshaft’s purpose, removal, inspection, reconditioning, and installation.   Topics include terminology, classifications, flywheels, and vibration dampers.

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	E1.0   
Use common techniques for crankshaft removal and inspection. (C/3c)
	E1.1 
Remove, clean, inspect, and reinstall a specified crankshaft.



	
	E1.2
Take appropriate action for worn, or damaged parts.

	ENABLING OBJECTIVES
	KSA

Indicator

	E1.1.1
Explain the purpose of a crankshaft.

E1.1.2
Define various common crankshaft terms.

E1.1.3
Describe the various crankshaft types.

E1.1.4
Describe the various considerations when inspecting a crankshaft and bearings.

E1.1.5
Describe the methods used to recondition a crankshaft.

E1.1.6
Describe the purpose of a flywheel and the vibration damper. 
	B
A

B

c

B

B

	E1.2.1
Explain various considerations when worn or damaged parts are detected.


	c

	MODULE E – OUTLINE

· Terminology
· Classifications
· Inspections
· Reconditioning
· Flywheels
· Vibration Dampers


	MODULE F – PISTONS ASSEMBLIES

	MODULE DESCRIPTION:  The purpose of this module is to teach the student how to service piston assemblies.  Topics will include piston part identification, inspection, and removal and replacement of the piston assembly.

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	F1.0   
Use common techniques for servicing piston assemblies. (B/3c)
	F1.1 
Remove, clean, inspect, and reinstall a piston assembly and associated components.



	
	F1.2
Take appropriate action for worn, or damaged parts.

	ENABLING OBJECTIVES
	KSA

Indicator

	F1.1.1 
Explain the functions of a piston.

F1.1.2
Name various parts of a piston and describe what they do.

F1.1.3
Describe various considerations when inspecting a piston assembly.

F1.1.4
Describe the function of piston rings.

F1.1.5
Describe the procedure for installing piston rings.

F1.1.6
Describe the function of a connecting rod.

F1.1.7
Explain how to remove and replace a piston into a cylinder block.
	B

a

b

B

b

B

b

	F1.2.1
Explain various considerations when worn or damaged parts are detected.
	c

	MODULE F – OUTLINE

· Piston components
· Inspection
· Piston rings

· Connecting rods

· Removal and replacement


	MODULE G – CAMSHAFT AND VALVE TRAIN COMPONENTS

	MODULE DESCRIPTION:  The purpose of this module is to teach the student how to service and repair camshaft and valve train components.  Topics will include removal, inspection, and replacement of a camshaft, valve train operation, operation of a gear train, valve timing drives, and assembling a valve train.

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	G1.0   
Service and repair camshaft and valve train components. (C/3c)
	G1.1 
Remove, clean, inspect, and install a specified camshaft and valve train components.

	
	G1.2
Take appropriate action for worn, or damaged parts.

	ENABLING OBJECTIVES
	KSA

Indicator

	G1.1.1 
Describe how to remove and replace a diesel engine camshaft.

G1.1.2
Explain various aspects of the valve train operation.

G1.1.3
Describe the inspection process for camshafts and valve trains

G1.1.4
Explain various causes of valve guide wear.

G1.1.5
Explain the operation of a gear train.

G1.1.6
Describe the purpose of various elements of the valve timing drive.

G1.1.7
Describe the procedure for assembling a valve train.

G1.1.8
Describe the procedure for assembling the camshaft gears.
	b

B

b

C

B

B

c

c

	G1.2.1
Explain various considerations when worn or damaged parts are detected.
	c

	MODULE G – OUTLINE

· Camshafts

· Valve trains

· Inspections

· Removal and Replacement

· Gear trains

· Valve timing drives

· Valve train assembly

· Assembling camshaft gears


	MODULE H – CYLINDER HEADS

	MODULE DESCRIPTION:  The purpose of this module is to teach the student how to remove and install a cylinder head.  Topics will include associated equipment, disassembly procedures, inspection criteria, common problems, valve inspection, valve reconditioning, and valve removal and installation.

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	H1.0   
Use common techniques for servicing cylinder heads. (B/3c)
	H1.1 
Remove, clean, inspect, and install a specified cylinder head and associated components.

	
	H1.2
Take appropriate action for worn, or damaged parts.

	ENABLING OBJECTIVES
	KSA

Indicator

	H1.1.1 
Name the parts attached to the cylinder head.

H1.1.2
Describe how to disassemble a cylinder head.

H1.1.3
Describe the procedure used to check for cracks and leaks in a cylinder head.
H1.1.4
Identify common problems found in cylinder heads.

H1.1.5
Describe various valve parts and terminology.

H1.1.6
Describe valve inspection procedures.

H1.1.7
Discuss valve reconditioning procedures.

H1.1.8 
Describe valve removal and installation procedures.


	a
b

c

B

B

c

b

c

	H1.2.1
Explain various considerations when worn or damaged parts are detected.
	c

	MODULE H – OUTLINE

· Disassembly
· Inspection procedures and criteria

· Common problems

· Valves

· Terminology

· Inspection

· Reconditioning

· Removal and installation


	MODULE I – LUBRICATION SYSTEMS

	MODULE DESCRIPTION:  The purpose of this module is to help the student understand the operating principles and components of a diesel engine lubricating system. 

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	I1.0   
Explain how the lubrication system operates. (B/3c)
	I1.1 
Remove, clean, inspect, and install specified lubrication system components.

	
	I1.2
Take appropriate action for worn, or damaged parts.

	ENABLING OBJECTIVES
	KSA

Indicator

	I1.1.1 
Describe how oil flows through the lubrication system.
I1.1.2
Explain the primary tasks of lubricating oil.
I1.1.3
Describe the basic types of lubricating systems used in diesel engines.

I1.1.4
Explain the operation of various types of oil pumps used in diesel engines.

I1.1.5
Explain how an oil cooler works.

I1.1.6
Describe various types of oil filters, and explain their operation.

I1.1.7
Explain how an oil pressure indication system works.
	c
B

B

B

B

B
B

	I1.2.1
Explain various considerations when worn or damaged parts are detected.
	C

	MODULE I – OUTLINE

· Oil flow through the engine
· Lubrication systems

· Oil pumps

· Oil coolers

· Oil filters

· Pressure indication system


	MODULE J – COOLING SYSTEMS

	MODULE DESCRIPTION:  The purpose of this module is to teach the student how heat is removed from diesel engines.  Topics include cooling system components, thermostats, filters, conditioners, pumps, heat exchangers, and marine cooling systems.

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	J1.0   
Use common techniques for servicing a diesel engine cooling system. (C/3c)
	J1.1 
Remove, clean, inspect, and install specified cooling system components.

	
	J1.2
Take appropriate action for worn, or damaged parts.

	ENABLING OBJECTIVES
	KSA

Indicator

	J1.1.1 
Describe the purpose of an engine cooling system.
J1.1.2
Describe various cooling system components, and their operation.

J1.1.3
Differentiate between air and liquid cooling systems.

J1.1.4
Explain how a thermostatic system regulates engine temperature.

J1.1.5
Discuss the importance of cooling system filters and conditioners.

J1.1.6
Explain how a coolant pump operates.

J1.1.7
Describe the operation of a heat exchanger.

	C
B

B

C

C

B

B



	J1.2.1
Explain various considerations when worn or damaged parts are detected.
	c

	MODULE J – OUTLINE

· Cooling system overview
· Components
· Air and liquid cooling systems
· Thermostatic systems
· Filters and conditioners
· Coolant pumps
· Heat exchangers


	MODULE K – AIR INTAKE SYSTEMS

	MODULE DESCRIPTION:  The purpose of this module is to teach the student how air is introduced into a diesel engine.  Topics will include scavenging, supercharging, air cleaners, air silencers, and blowers.

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	K1.0   
Use common techniques for servicing a diesel engine air intake system. (B/3c)
	K1.1 
Remove, clean, inspect, and install specified air intake system components.

	
	K1.2
Take appropriate action for worn, or damaged parts.

	ENABLING OBJECTIVES
	KSA

Indicator

	K1.1.1 
Explain the purpose and operation of a diesel air intake system.

K1.1.2
Describe the principles of scavenging.

K1.1.3
Describe the principles of forced induction.

K1.1.4
Describe various air cleaner types and describe the function of each.

K1.1.5
Describe the various types of forced induction.
K1.1.6
Differentiate between an intercooler and an aftercooler.

K1.1.7
Identify various causes of turbocharger failure.


	c
B
B

B

B
C
C

	K1.2.1
Explain various considerations when worn or damaged parts are detected.
	C

	MODULE K – OUTLINE

· Air intake overview
· Scavenging

· Forced induction
· Air cleaners
· Intercooler and aftercooler

· Turbocharger failures


	MODULE L – EXHAUST SYSTEMS

	MODULE DESCRIPTION:  The purpose of this module is to teach the students how to service diesel engine exhaust systems.  Topics will include components, back pressure, routing pipes, turbochargers, exhaust pyrometers, and emission controls.

	INDUSTRY COMPETENCIES
	PERFORMANCE OBJECTIVES

	L1.0   
Use common techniques for servicing a diesel engine exhaust system. (C/3c)
	L1.1 
Remove, clean, inspect, and install specified exhaust system components.

	
	L1.2
Take appropriate action for worn, or damaged parts.

	ENABLING OBJECTIVES
	KSA

Indicator

	L1.1.1 
Explain the purpose of an engine exhaust system. 
L1.1.2
List the various components of a typical diesel exhaust system.

L1.1.3
Describe back pressure and its effect.

L1.1.4
Describe various considerations when routing exhaust pipes.

L1.1.5
Describe the principles of operation of a turbocharger.

L1.1.6
List the main components of a turbocharger.

L1.1.7
Identify various causes of turbocharger failure.

L1.1.8
Explain the principles of operation of an exhaust pyrometer.

L1.1.9
List common diesel engine emission controls.

L1.1.10
Discuss future requirements in diesel engine emission controls. 


	c
a
B

b

c

B

C

c

a

C



	L1.2.1
Explain various considerations when worn or damaged parts are detected.
	c

	MODULE L – OUTLINE

· Purpose
· Components

· Back pressure

· Routing pipes

· Turbochargers

· Exhaust pyrometers

· Emission Controls


Learning Objectives Table of specifications

The table of specifications below identifies the percentage of objectives at a cognitive level for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation. 
	ENABLING OBJECTIVES TABLE OF SPECIFICATIONS

	
	Cognitive Domain

	
	Facts/ Nomenclature  A/a
	Principles/ Procedures B/b
	Analysis/ Operating Principles  C/c
	Evaluation/ Complete Theory    D/d

	Module A
	
	71%
	29%
	

	Module B
	17%
	83%
	
	

	Module C
	44%
	37%
	19%
	

	Module D
	
	78%
	22%
	

	Module E
	14%
	57%
	29%
	

	Module F
	12.5%
	75%
	12.5%
	

	Module G
	
	55%
	45%
	

	Module H
	12%
	44%
	44%
	

	Module I
	
	75%
	25%
	

	Module J
	
	50%
	50%
	

	Module K
	
	50%
	50%
	

	Module L
	18%
	27%
	55%
	


	Knowledge, Skills, and Abilities (KSA) Indicators

	
	Value
	Key Word(s)
	Definition

	Performance 
Ability 
	4
	Highly 

Proficient
	Performs competency quickly and accurately.  Instructs others how to do the competency. 

	
	3
	Proficient
	Performs all parts of the competency.  Needs only a spot check of completed work.

	
	2
	Partially

 Proficient
	Performs most parts of the competency.  Needs help only on hardest parts. 

	
	1
	Limited Proficiency
	Performs simple parts of the competency.  Needs to be told or shown how to do most of the competency. 

	Knowledge of Skills
	d
	Complete

Theory
	Predicts, isolates, and resolves problems about the competency.

	
	c
	Operating Principles
	Identifies why and when the competency must be done and why each step is needed.

	
	b
	Procedures
	Determines step-by-step procedures for doing the competency.

	
	a
	Nomenclature
	Names parts, tools, and simple facts about the competency.

	Knowledge
	D
	Evaluation
	Evaluates conditions and makes proper decisions about the subject.

	
	C
	Analysis
	Analyzes facts and principles and draws conclusions about the subject.

	
	B
	Principles
	Identifies relationship of basic facts and states general principles about the subject.

	
	A
	Facts
	Identifies basic facts and terms about the subject.

	Affective
	*5
	Characterization by Value
	Acting consistently with the new value

	
	*4
	Organization
	Integrating a new value into one’s general set of values, giving it some ranking among one’s general priorities

	
	*3
	Valuing
	Showing some definite involvement or commitment

	
	*2
	Responding
	Showing some new behaviors as a result of experience

	
	*1
	Receiving
	Being aware of or attending to something in the environment

	Alpha Scale Values - Any item with an upper case letter (A, B, C, D) by itself is taught as general information on a topic.  This information may be related to the competency or encompass multiple competencies.  Examples might include mathematical computations or knowledge of principles such as Ohm’s Law.

A lower case letter indicates a level of ”Knowledge of Skills.”  Individuals are taught information pertaining to performing a competency .  These may be indicated alone or in conjunction with a numerical scale value.  A lower case letter by itself indicates the individual is not required to perform the task-just know about the task.  (example: Can state or explain procedures for doing a task).

Numerical Scale Values - The numbers reflect the levels the individual will be able to perform a competency. Number values are always accompanied by lower case letters (i.e. 1a, 2b, 3c...etc.) in order to specify the level of knowledge of skills associated with the competency.   

Example:  An individual with a competency with a scale indicator of 3b has received training of knowledge of skills whereby he or she can determine the correct procedures and perform with limited supervision; only requiring evaluation of the finished product or procedure.

Asterisk items indicate desired affective domain levels and are used alone to indicate the desired level for a given competency.   They may be used independently or with other indicators (i.e.   1a-*1, 2c-*3).  If used with another indicator, separate with a hyphen.

NOTE:  Codes indicate terminal values.
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