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Turbine Yes Please ! 
Why the MIR Digital Turbine Does Not Require Calibration 

 
 
 Main characteristics of the MIR digital 

turbine flow meter. 
 
The MIR range of spirometers use a digital turbine 
flow meter working on the infrared interruption 
principle. The turbine system is made up of the 
following elements: 
 
A turbine tube, made from a special polycarbonate 
material, which is permeable to infrared light, 
Two deflectors, one at each end of the tube (entry 
and exit) made from the same polycarbonate 
material,  which serve to create the "swirl" effect of 
the air passing through the tube, and 
A moving part or rotor, consisting of a blade plus a 
metal axis. 
 

 
 
Two sets of infrared transmitters (TX) and receivers 
(RX) detect the rotation of the rotor within the tube 
and generate digital impulses, the number of these 
impulses is directly proportional to the velocity of the 
air (inspired or expired) passing through the tube. 
This velocity is a function of the physical form of the 
two deflectors, and the form of the deflectors cannot 
change during normal use. 
 
The maximum velocity of the rotor, for flows 
generated during normal spirometry testing, is 
around 1000 revolutions per second. The metal axis 
is made from a special alloy and it is supported at 
each end by a bearing made from a synthetic 
saphire. This specification excludes the possibility of 
modifications in the response of the turbine due to 
wear in the turbine mechanism. 

 
 
 
In addition, it is very important to underline that, 
unlike the other kinds of flow meter such as those 
based on pressure, the measurements made with 
this mechanical flow meter are NOT influenced in 
any way by the ambiental conditions ie temperature, 
pressure, humidity and density (or viscosity) of the 
gas being measured. 
 
Given all of the above, it can be be deduced that in 
normal conditions and with the flow meter 
undamaged, the measurement depends only and 
exclusively on the velocity of the air in transit 
through the turbine tube. 
 
The only way in which the measurement can change 
would be by the presence of some kind of "foreign 
body" within the turbine tube, such as a hair, thread 
or sputum. This could create a kind of friction which 
could slow down or even stop the normal rotation of 
the rotor within the turbine tube. 
 
In order to ensure the absence of such friction, MIR 
spirometers use a software algorithm which 
constantly analyses the movement of the rotor and 
within a certain range of very low flow the device 
gives a feedback of an acoustic signal "beep" when 
the flow is within this range, thus ensuring that the 
rotor is moving freely and without any such friction. 
 
Thanks to this constant acoustic feedback before, 
during and after every spirometry test, the user is 
able to guarantee the correct functioning of the flow 
measurement system. Of course, the user is also 
able to use any normal system (pump, calibration 
syringe etc), to check the correct functioning of the 
system. 
 

To conclude, it is possible to confirm that 
providing the turbine is kept clean and free from 
foreign bodies, then the response of the turbine 
set at the factory cannot be modified and thus 
the turbine does not require calibration. 

 


