Foundation Science		Gas Laws	
More Gas Equation Examples

1. 
a)	A compression ignition engine has a bore of 14cm and a stroke 12.2cm.  The clearance volume is 128cm3.  Calculate the compression ratio of the engine.
	b)	In the above engine, the air pressure at the commencement of the compression stroke is 100kN/m2 and the temperature is 35˚C.  Calculate the temperature at the end of the compression stroke when the pressure is 4000kN/m2.				         [15.6:1, 786.1K]
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a) Firstly calculate the volume of the cylinder:


    b)

	
Combined Gas Equation:


	

2.   A compression ignition engine has a compression ratio of 14:1.  The pressure of the air at the intake is 1.013bar, temperature 18˚C and 2525cm3 per cylinder.  If the pressure at the end of the compression is 38.5bar, calculate the temperature of the air at the end of compression.	[789.98K]




		
Combined gas equation:




3.  A quantity of gas occupies a volume of 0.056m3 at and pressure of 14 bars and a temperature of 27˚C.  It is allowed to expand until the pressure has fallen to 8.4bars and the temperature to 15˚C.  What will the new volume be?  If the temperature then increases to 38˚C without a change in volume, what will be the new pressure?			      [0.0896 m3,9.07bar]



	          			

Combined gas equation:







				
Combined gas equation:



4.  A quantity of air in a cylinder is compressed to one fifth of its volume.  The pressure is initially 105kN/m2 and the temperature rises during compression from 15˚C to 120˚C.  What is the pressure of the compressed air?  If this air is allowed to expand at constant temperature to its original volume, what will be the new pressure?		 [716.4kN/m2, 143.28kN/m2]



				
Combines gas law:






					
Constant temperature, so Boyles’ Law:



5.  In the compression stroke a diesel engine, 3 litres of air at pressure 93kN/m2 and a temperature of 45˚C are compressed to a pressure of 2900kN/m2 and a temperature of 690˚C.  The compression follows the combine’s laws of Boyle and Charles.  Calculate the volume of air, in millilitres at the end of the compression.			           [291.3ml]



				

Combined gas equation:
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