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Closed-End Air Columns 
Lesson Notes 

 
 
Learning Outcomes 
• How do you draw the standing wave patterns for the various harmonics of a closed-end 

air column? 
• How are the frequencies and wavelengths for the various harmonics related? 

 
 
 
Open-End vs. Closed-End Air Columns 
• Open-End Air Columns: both ends are open to the surrounding air. 
• Closed-End Air Columns: one end is open and one end is closed. 
• Open ends are anti-nodes (AN); air vibrates in and out of the air column. 
• Closed ends are nodes (N); air does not vibrate at the closed end. 

 
 

 
 
 
 
Standing Wave Patterns for Closed-End Air Columns 

There are several natural frequencies or harmonics that will force the closed-end air 
column to resonate as a standing wave: 

 

 
 
  



Frequency Relationships for Closed-End Air Columns  
There are very clear wavelength and frequency relationships between the harmonics of an 
closed-end air column. 
 

 
 
 
 
Mathematics of Closed-End Air Columns 
 

 
 
 


