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FLS110 mass flow sensor  
versus MPX5010 differential  
pressure sensor

A university research team has used the Flusso FLS110 flow sensor 
evaluation kit to compare the performance of the FLS110 mass 
flow sensor versus the MPX5010 differential pressure (DP) sensor 
from NXP in a pneumotachograph test system.  The Flusso kit was 
supplied with a viscous bypass fluidic fixture with a nominal range 
of 5 slm, and a sensor module that includes the FLS110 and a 
MEMS pressure sensor (kit product code FLS-110-EK-1174).

The researchers found that the FLS110 was less noisy than the DP 
sensor, and after integrating the signal flow (in litres per second), 
they were able to obtain an error of less than 2% on the 3 litre 
syringe volume within their test system.

SUMMARY



The PVME (Proyecto Ventilador Mecánico para Emergencies, as 
shown above) is a specially-designed pneumotachograph, based on 
a Raspberry Pi 4 with a GUI calibrated for air flow measurements 
and intended for medical purposes.

The pneumotachograph works using the Venturi effect to 
measure the difference in pressure at two points with a DP sensor 
(MPX5010DP).  The picture above shows the Venturi effect with 
pressure plots over flow trajectories.

The PVME calibration parameters were adjusted to achieve 
precision and repeatability in the measurements based on a 
standard 3 litre syringe used for medical equipment calibration.  
Due to the hose diameter of the medical equipment, the 
research team had to 3D print a Venturi tube (as shown above) to 
accommodate the flow fixture supplied by Flusso.
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DETAILS
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A controlled experiment was conducted for calibrating the Flusso 
flow sensor module, based on the experimental setup shown here.

Compressed air is supplied to the system and regulated via a Festo 
industrial air pressure regulator and maintained at a constant value.  
Air goes through the PVME pneumotachograph as a reference 
to measure the constant volume flow through the system as a 
function of the inlet air pressure.

Air then passes through the FLS110 mass flow sensor for calibration 
via the Flusso GUI and it completes its path at ambient pressure.

Regarding the GUI calibration, the following points were considered:

• The zero-point offset has been determined in ambient   
 conditions, with no flow through the system.

• The flow temperature (Tflow) offset has been approximated as 
 the ambient temperature, which remained approximately  
 constant at 25°C.

• The three-point system calibration option was used for 
 calibration, in which the coefficients (C1, C2 & C3) were   
 determined on the volumetric flow/DP basis in LPM units. 
 This process was performed two times with varying setpoints.

CALIBRATION PROCESS
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The graph on the previous page shows a measurement comparison 
between the PVME (in blue) and Flusso FLS110 (in yellow), taken at 
different setpoint values after calibration.  These measurements 
were taken at a constant air inlet pressure in the range 0 to 10 psi, 
which led to approximately constant air flow measurements in LPM 
as shown.

The pneumotachograph is usually calibrated with a syringe of 
known volume, so that in practice it shows the total volume 
exhaled or inhaled by the patient.  The precise value of the air flow 
is not important for a medical diagnosis as it’s the total volume in 
and out of the patient that matters.

The figure above shows a comparison between the Flusso FLS110 
and the PVME DP sensor for a 3 litre precision syringe used for 
system calibration.  Note that the integration of the signal should 
be 3 litres +/- 3%.  

However in the case of the of FLS110, the signal was less noisy and 
it was possible to obtain a measurement accuracy with an error of 
less than 2% over the complete syringe volume.

CALIBRATION PROCESS (cont’d)


