Course:
02.461
Physical Science Applications in Agriculture

Unit 5:
Energy and Power Systems
Lesson 6:
Diesel Engine Theory and Principles 

QCC:
175, 180, 182
Objectives: 

1.
Identify diesel engines by design features unique to diesel engines.

2.
Describe the relationship between temperature and compression.

3.
Describe the function of an injection pump.

4.
Illustrate the different types of injection nozzles.

5.
Describe the importance of the fuel-air ratio in diesel engines.

6.
Define displacement, compression ratio, piston, bore, and stroke.

7.
Describe the function of the electrical system on a diesel engine.

8.
Compare theoretical power to PTO power.

9.
Recognize the parts of a diesel engine fuel system.

Teaching Time:


1 2 Hour
References:

Meridian Education Corporation Video User's Guide Diesel Engine Operation, Construction. Meridian Education Corporation. Bloomington, IL 1993.
Materials and Equipment:  
Diesel Engine Operation and Construction video from Meridian Education Corp.

Teaching Procedure
Introduction and Mental Set 
Diesel engines are the workhorses of industry. Large trucks, tractors and even ships use diesel engines to produce and transport our food.

Discussion
1.
What is the main difference between a diesel and a gasoline engine? 

A.
The method of ignition. 

B.
Gasoline engines require a spark plug to ignite the fuel and air in the cylinder. 

C.
The diesel engine does not have spark plugs to ignite the fuel in the cylinder; it uses high compression to ignite the fuel.

2.
A diesel injection system uses a high-pressure mechanical injection pump to force fuel through and injector nozzle and into the combustion chamber. 

A.
A diesel injector opens when fuel is forced into the injector body.

B.
 With a two-stroke diesel engine, air enters the engine through the ports in the side of the cylinder. 

C.
An injection pump is the main control for engine speed, power and efficiency on most diesel engines.

D.
A unit injector uses the engine camshaft to push down on the injector follower to produce high fuel pressure. 

E.
A governor is used to help control the speed and power output of a diesel engine.

3.
What are the diesel engine components?
A.
The cylinder block.

B.
The size of the cylinder is called the bore.

C.
The amount of air that can be compressed by the piston in the cylinder is called the displacement.

D.
One trip of the piston from the bottom to the top or from top to bottom of the cylinder is called a stroke.

E.
The crankshaft of a diesel engine is normally made of forged steel. 

F.
The head gasket seals the contact surface area between the block and the head of a diesel engine.

G.
The source of movement for a diesel engine's valve train is the camshaft.

H.
 Lifters transfer the motion from the camshaft lobes to the push rods. A third rocker arm is needed for large diesel engines that use unit injectors.

I.
Glow plugs are used on some smaller diesel engines to help start the engine during cold weather. 

J.
Filters are used on all major systems of a diesel engine to prevent dirt from damaging the precision parts.

K.
A thermostat is used to control coolant flow and engine temperature.

4.
Audio visuals
Diesel Engine Operation and Construction video from Meridian Education Corporation.

5.
Field trips
Take your class to an Agricultural Experiment Station at a university or local tractor dealership to see diesel engine operated equipment.

6.
Complete worksheet 5.6.1.

Summary
Diesel engines are the foundation to our transportation system and to agricultural production. Gasoline engines are called spark ignition engines. Diesel engines are commonly referred to as compression ignition engines. Diesel engines are used when a lot of power is needed for difficult working conditions like plowing fields and harvesting crops.

Evaluation
Written test

Field Trip Report

5.6.1
COMPLETE THE FOLLOWING STATEMENTS:
1.  In two-stroke diesel engines, air enters the engine through ports in the side of the

______________________________________.

2.  The_______________________ pump controls engine speed, power and

efficiency.

3.  A________________________ is used to help control diesel engine speed.

4.  A _________________ gasket must seal the surface between the blocks and the cylinder head.

5.  _____________________plugs are used to help smaller diesel engines to start during cold weather.

ANSWER KEY:

1.
Cylinder

2.
Injection

3.
Governor

4.
Head

5.
Glow
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