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Summary
Thermal mass flow meters provide excellent measurement capabilities in dry gas flows. They have proven durability, 
accuracy, and repeatability. However, thermal flow meters are sensitive to liquid droplets in a wet gas stream. 
For a thermal flow meter to work accurately in a condensing gas environment, the probe must be placed far enough 
downstream so that the entrained water has condensed onto the pipe wall. In a very wet environment, any 
condensing liquid (commonly referred to as mist or fog) contacting the sensor probes causes a high reading due to 
the liquid vaporizing on the heated portion of the sensor. As a result of this deficiency, measurements with 
conventional thermal meters are largely ignored when moisture levels rise because there is no confidence that the 
measurements are true.

A sensor used to monitor the wet gas can provide an indicator to inefficiencies in digester, landfill, and combustion 
applications. In a recent project, Kurz engineers conducted a study to determine the optimum placement for 
anemometer flow probe sensors within a wet gas environment. The testing environment applies to all condensing 
gas applications. 

Test Configuration
The tests were performed over several months using the Kurz 454FTB-WGF insertion flow meter. The flow meter 
was tested within a 6-inch pipe in each of the five primary installation orientations:

• Vertical down (from 12 o’clock) and vertical up (from 6 o’clock)

• Horizontal 

• 45-degrees down and 45-degrees up
     

The sensors were calibrated to read volumetric air flow in standard cubic feet per minute (SCFM), and the probes 
were inserted into a very wet environment.   

Vertical down

Horizontal

Vertical up

Flow Meter Orientations

45-degrees down

45-degrees up
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Vertical Down

Flow sensors are frequently installed in the vertical-down (12 o'clock) position because 
this is generally the easiest access point. However, in a wet gas environment the 
vertical-down position allows any condensation build-up on the probe support to 
migrate down onto the sensor and cause high erroneous errors. In this position, the 
sensor performed extremely poor with spiking high flow readings.
Vertical Up

While the vertical-up (6 o’clock) position is the ideal location to avoid liquid migration 
onto the sensor, any corrosive gas constituents (such as SO2) collecting at the bottom of 
the pipe will corrode the probe.
Horizontal

In the horizontal position, condensing liquid collecting on the pipe wall drains onto the 
probe support. The gas flow pushes water along the length of the probe and onto the 
sensor. This leads to an erroneous high flow signal.
45-Degrees Down

Several manufacturers recommend the 45-degrees down position because of the 
generally easy access. However, this position suffers the same issues prevalent in the 
vertical-down position. Condensation build-up migrates down and onto the sensor 
causing high erroneous errors.
45-Degrees Up

In the 45-degrees up position the probe support is outside the range of the wet flow 
stream buildup at the bottom of the pipe. The angle of the probe uses gravity to prevent 
liquid water from migrating to the sensor. This is the ideal sensor position. 
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Conclusion
The tests revealed the importance of sensor orientation in a wet gas flow to reduce the impact of liquid on the 
signal. The improved performance of thermal flow sensors placed in a 45-degrees up position in a wet gas 
environment is not unexpected. The sensor always performed better in a position where the water could flow away 
from the sensor, and the sensor always experienced high false readings or spikes when a horizontal or higher 
position was used. The heat loss associated with liquid is dependent on the amount of liquid impacting the heated 
probe, and placing the probe in position to reduce contact with condensed liquids increases the reliability of the 
sensors. 

By improving the monitoring capabilities in wet gas environments, facilities have the opportunity to improve their 
efficiency and decrease operation costs. Additionally, facilities will be positioned to report emissions with lower and 
more accurate numbers for greenhouse gas laws. 
Probe Orientation for Insertion Thermal Flow Meters 3


	Probe Orientation for Insertion Thermal Flow Meters
	Summary
	Test Configuration
	Vertical Down
	Vertical Up
	Horizontal
	45-Degrees Down
	45-Degrees Up

	Conclusion


