Instructor Notes Compression Ratio Lesson 1


Lesson Objective:  Students will be able to calculate the compression ratio in a single cylinder.

Ratios are a comparison of two quantities using division and can be written in several ways:

10 to 1

10:1
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Chamber volume (CV) – The amount of fluid (in cubic centimeters cc) it takes to fill the combustion chamber.  This value is usually given by the manufacturer in the owner’s manual.

The compression ratio is the ratio between the volume of the cylinder (and combustion chamber) when the piston is at the bottom and the volume of the cylinder (and combustion chamber) when the piston is at the top.  Compression ratios can range from 8 to 1 up to 30 to 1.
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Let’s say the above diagram has a volume of 1000 cc of air at the bottom of its stroke (900 cc in the cylinder and 100 cc in the combustion chamber).  At the top of the stroke, the volume is 100 cc.  The compression ratio would be 1000:100 or 10:1.

Example 1:  

A 375 CID engine has a piston displacement of 768.3 cc and a chamber volume of 50 cc.  What is the compression ratio?
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Substitute the PD and CV into the compression ratio formula
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Solve for CR using the order of operations

CR = 16.4    or   16.4 to 1

Write the compression ratio as a ratio CR to1

Try it:

A 364 CID engine has a piston displacement of 652.5 cc and a chamber volume of 72 cc.  What is the compression ratio?
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Substitute the PD and CV into the compression ratio formula
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Solve for CR using the order of operations
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Write the compression ratio as a ratio CR:1
Example 2:

Find the value of y in the equation 
[image: image11.wmf]  

y

=

1

2

x

+

7

 if x = 12.


[image: image12.wmf]  

y

=

1

2

x

+

7





Substitute x = 12 into the equation
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Follow the order of operations (multiply then add) to solve for y

y = 6 + 7

y = 13

Try it: 

Find the value of y in the equation 
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 if x = 12 and z = 3
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Substitute x = 12 and z = 3 into the equation
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Follow the order of operations to solve for y
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Small group problem:  Think, pair, share.  Have students write an individual response for 5 minutes.  Students should then share ideas with a partner for another 5-10 minutes.  Then have a class discussion highlighting students’ responses.

Is it possible for the compression ratio to be less than 1?  Explain your reasoning.  Think about how changing the piston displacement or chamber volume will affect the compression ratio.  If increasing the compression ratio creates more power and fuel efficiency, which variable would you change to increase the compression ratio.  Explain your reasoning.
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