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Benefitting from a Boom in Environmental-
Related Flow Applications

TThermal flowmeters work by intro-
ducing heat into the flowstream 
and measuring how much heat dis-

sipates, using one or more temperature 
sensors. There are two different methods 
for doing this. One method is called the 
constant temperature differential. Thermal 
flowmeters that use this method have two 
temperature sensors. One is a heated sen-
sor and the other sensor measures the 
temperature of the gas. Mass flowrate is 
calculated based on how much electrical 
power is required to maintain a constant 
temperature difference between the two 
temperature sensors.

The second method is called a constant 
current method. Under this method, ther-
mal flowmeters also have two sensors—one 
heated sensor and one that measures the 
temperature of the flowstream. Power to the 
heated sensor is kept constant, and mass 
flow is measured based on the difference between the tem-
perature of the heated sensor and the temperature of the flow-
stream. Both methods make use of the principle that higher 
velocity flows result in greater cooling. Both methods compute 
mass flow by measuring the effects of cooling on the flowstream.

Thermal flowmeters have benefited greatly over the years 

from governmental requirements to monitor 
flare, stack gas, and greenhouse gas emis-
sions. In the early 1990s, the need for con-
tinuous emissions monitoring (CEM) required 
measurement of sulfur dioxide (SO2) and 
nitrous oxide (NO2). This measurement was 
made by combining a measurement of the 
concentration of SO2 and NO2 with a mea-
surement of flowrate. At that time, thermal 
flowmeters competed with multipoint averag-
ing Pitot tubes and ultrasonic flowmeterst.

The broad acceptance of global warming 
as a cause of climate change has presented 
a second opportunity for thermal flowme-
ters. Since the election of the Obama ad-
ministration in 2008, the U.S. government 
has made the identification and reduction of 
greenhouse gases a major priority. The ad-
ministration has stated as a goal to reduce 
greenhouse gases by 80 percent by 2050. 
Many other countries have also made green-

house gas reduction a priority. The Kyoto Accord has resulted in 
the creation of several mechanisms for the international mea-
surement of greenhouse gases. FC

For more information on Flow Research’s work in the area of 
thermal flow measurement, visit FlowThermal.com.
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Since 1976 Rheotherm flow meters have provided the accuracy and  
reliability of thermal mass flow technology for use on both liquids and 
gases. Our unique method measures liquids down to 10cc/day (one gal/yr) 
and gases down to 25 sccm.

• Measures liquids, gases and slurries

• Unobstructed flow path for minimal 
pressure drop

• Compatible with virtually all  
industrial chemicals

• Maintenance-free, no moving parts

• Hazardous location options  
(intrinsically safe/explosion proof )

No matter how low your flow, call an application engineer at 
Intek, Inc., the leader in precision thermal flow measurement.
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Flare stack emissions measurement 
is one of several environmental ap-
plications where thermal flowme-
ters are commonly employed. 
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