
 

29 CALIBRATION REQUIREMENTS 

CALIBRATION REQUIREMENTS 
 
PERFORM CALIBRATION, LEAK AND LINEARITY CHECKS. 
 

1. Calibration Syringe Specifications 
 

 The ATS/ERS standard stresses the importance of documenting a daily check of the volume calibration of 
your spirometer using a 3- liter syringe. (ATS/ERS Standardization of Spirometry – 2005 Eur Respir J 
2005:26-338) Syringes must meet the accuracy requirement outlined in the Standard, which is: 15 mls or 0.5% 
(for the 3 L syringe).  To check the syringe for leaks each month, attempt to empty the syringe with the 
outlet occluded (use hard rubber stopper or palm of hand). If the syringe exhibits a leak, do not use for 
calibration. Replace the syringe. Always perform a “leak check” after transporting the syringe.  If a 
syringe is dropped, it should be considered out of calibration until it is rechecked. 
 
2. Volume Spirometers: Calibration Procedure 
 
 a. Daily Leak Check. 

   b. Daily Calibration check, insert 3L at medium speeds (±3.0% accuracy). 
    and more frequently during high volume testing. 
   c. Quarterly Chart speed Check (at least 20mm/sec ± 2% accuracy).   

 d. Quarterly Range check over entire volume range.  
 

3. Flow Spirometers: Calibration Procedure 
 
 a. Daily Visual leak check, when hose is used. 

 b. Daily Calibration check, by inserting 3L at FAST (1 second), MEDIUM (3 seconds) and 
SLOW (6 seconds) speeds.  Each must meet the ±3.0% accuracy requirement. 

 c. To check the flow spirometer for linearity, repeat the 3-speed calibration routine 
described in paragraph b, three times successively.  This is to be done weekly. All must 
meet the ± 3.0% criteria. This is called a Weekly Linearity Check. 

 

4. Calibration Calculations 
The ± 3.0% used to determine volume accuracy is a combination of the Spirometric volume 
accuracy of ± 2.5% and the syringe accuracy +-0.5% 
 

 a. The equation to determine the percent of error is: 
 

  Measured Volume - Syringe Volume x 100 = % 
                                                  Syringe Volume 
 
  calibration is valid if it is within ± 2.5% of 3.00L for each speed. 

 
   b. Quick Check on Spirometry accuracy:  
 

3.0% of the syringe value of 3.00 L equals .09 L.  By adding .09 L to the 3.00 L you 
obtain the upper limit of acceptability: 3.09 L.  By subtracting the .09 L from 3.00 L you 
obtain the lower level of acceptability: 2.91 L. The range of acceptability is: 

2.91 L------------3.09 L 
   
By measuring the 3L Calibration Volume signal on the graph paper, if the measured value falls between 2.91 
L to 3.09 L, the spirometer is in calibration. 
 

 
 c. Complete Calibration Exercise -on next page 
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What to do if Spirometer Calibration is out 
 
Volume Spirometer:  
If the calibration is less than 2.91L, check the connection between the hose and the syringe 
to insure air tightness. Next, conduct a total system leak test by using a rubber stopper to 
occlude the spirometer If a leak is demonstrated, occlude the spirometer port and repeat the 
leak test. If no leak is apparent, the leak is in the hose, so it should be replaced. If a leak is 
still present, it is located in the spirometer. If the calibration issue is not resolved, do not test 
and call for service on the spirometer. If the calibration reads higher than 3.09 Check syringe 
to insure that, if equipped with an adjustable stop on the handle it has not moved and is in 
the correct position. If it is and the condition persists, call for service. 
        
Flow Spirometer: 
For flow spirometers, first check to insure there is an airtight connection between the syringe and 
sensor and if calibration check shows the unit to be out of calibration, steps are to be taken to 
inspect the sensor for debris or excessive moisture. If cleaning or replacement of the sensor does 
not resolve the problem, no testing should be conducted before service is performed on the system. 
For disposable sensors being used for calibration, they are to be replaced by new ones on a regular 
basis, as opposed to using the same sensor indefinitely. 
 
5. Complete the following Calibration Exercise 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 

 
 
 
 
  


