Course:
02.461
Physical Science Applications in Agriculture

Unit 5:
Energy and Power Systems
Lesson 4:
Thermodynamics of Internal Combustion

QCC:
 175, 180, 187
Objectives: 

1. 
Define thermodynamics and internal combustion.

2. 
Demonstrate the use of internal combustion in both the agricultural and non agricultural industries.

Teaching Time:


3 Hours
References:

Buriak, Philip & Edward W. Osborne. Physical Science Applications in Agriculture. 
Interstate Publishers, Inc. Danville, IL. 1996.
Materials and Equipment:

Materials listed on page 232 of reference

Teaching Procedure

Introduction and Mental Set

Take two pieces of metal that are smooth on at least one side each.  Have a student inspect them for smoothness.  Then ask the student to rub the two smooth sides against one another.  After a minute or two, have another student inspect the two pieces of metal and touch the sides that were rubbed together (should be hot).  Then add a lubricant to the metal pieces.  Rub them together.  Inspect them.  What was observed this time?  (No heat.)  Why was the metal hot?  (Friction.)  How may friction impact upon combustion?
Discussion

1.
Have students to perform Experiment  1, pages 232 & 233.

2.
Discuss the difference in the rate of  if low at the different temperature.

3.
Have students read Science Connections, pages 236 & 242.
4.
Demonstrate a small engine either two cycle or four cycle, noting temperature of head and housing before and after operation.

5.
Discuss with students how the temperature is cooled in the engines.

6.
Run a car or truck engine and note temperature and how they are cooled.

Summary

Mechanical power systems have drastically changed the way we live.  Engineers have continued to design systems that produce more power with greater efficiency.  These improvements have greatly reduced the amount of human labor required for many jobs in agriculture and other industries.  We depend upon internal combustion engines for much of our power.  These engines must be designed to withstand tremendous heat and pressure.  Lubrication is essential for reducing friction and heat generated by moving engine parts.

 

While desirable and even necessary in some operations, friction in an engine reduces power output, lowers efficiency, and increases heat.  Friction is affected by the pressure between two objects in contact with one another, surface finish, and material properties.  Starting friction is always greater than sliding friction.

Viscosity refers to the resistance of liquids to flow.  Viscosity is due to the attraction of molecules in a liquid.  Lubricating oils must be thick or viscous enough to provide a thin oil film between moving parts, yet thin enough to be easily and quickly pumped or splashed onto moving parts.  Oils of various viscosities have been developed for different operating loads and weather conditions.  The specific heat of a substance is a measure of its ability to absorb and exchange heat.  Metals for engine components are selected in part for their heat dissipating properties. 

The amount of power generated by an engine is a function of the compression of gases in the combustion chamber.  Boyle=s law explains that greater gas compression results in greater pressure in the cylinder, leading to an increase in engine power.   Both higher pressure and higher temperature cause gas molecules to move faster and more rapidly strike the sides of a container.  

Evaluation

Written quiz
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