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6o. Vulcain model 90DM4SM-C-2000

Figure 6. NBCIP measured ageing effect of CO2 transmitters’ readings.
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Table 2. NBCIP measured ageing effect of Co2 transmitter readings.
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The effects of ageing on the transmitter’ performance 
can also be presented in terms of the deviation of 
measured Co2 concentration by a transmitter in a 
given test from the measured Co2 concentration by the 
transmitter in the fi rst test (i.e., deviation = measured 

Co2 concentration in a subsequent test – measured 
Co2 concentration in the fi rst test) at a fi xed test 
condition. The deviation is calculated using the 
transmitter readings presented in Table 2. The 
numerical results are presented in Table 3.

Table 3. NBCIP measured ageing effect (deviation from the reading during the fi rst test) of Co2 transmitters.
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All performance tests were conducted with CO2 
concentration of 1100 ppm; therefore, a deviation of 
11 ppm corresponds to 1% change in the transmitter 
reading. The accuracy of the CO2 gas mixture in the 
test apparatus is 1% of the concentration, which also 
corresponds to 11 ppm. Therefore, transmitters with 
deviations of 11 ppm or less from the first test can be 
considered as stable with no effect of ageing.

Among the eight single-lamp, single-wavelength 
transmitters tested, only two manufacturers specified their 
long-term stability: Greystone CDD1A2000 transmitter is 
expected to have a deviation less than 40 ppm over 15 
years and Intec I-310e transmitter is expected to have a 
deviation of ±75 ppm per year at 1200 ppm. Upon 
examination of the performance of these transmitters as 
shown in Table 3, at the end of one year these 
transmitters are within the specified limits.

Among the four dual-lamp, single-wavelength 
transmitters tested, only two manufacturers specified 
their long-term stability: Siemens QPA2000 transmitter 
and AirTest EE80-2CT3 transmitter are expected to 
have a deviation of 20 ppm per year. When 
compared to the results shown in Table 3, these 
transmitter models closely follow the specified 
deviation. Sensata 4GS-1 shows the largest deviations 
for all three transmitters of this model.

Two of the single-lamp dual-wavelength transmitter 
manufacturers specified their long-term stability: 
Johnson Controls CD-WA0-00-0 and Vaisala GMW21 
are expected to have a deviation less than 100 ppm 
in 5 years (< 5.0% FS / 5 years). 

When compared to the values shown in Table 3, 
except for the Johnson Controls “A” transmitter, these 
transmitters are within the specified deviation at the 
end of one year.

Conclusions
The results from the tests conducted under accurate and 
repeatable conditions showed a wide variation in 
ageing effect among CO2 transmitter models. Some 
transmitter models showed nominal ageing effects of 
less than 30 ppm deviation in one year, whereas all 
three transmitters of one model that use dual-lamp, 
single-wavelength configuration showed significant 
ageing effect, up to -376 ppm deviation, in one year 
at 1100 ppm CO2 concentration.

NDIR CO2 transmitter manufacturers use one of three 
configurations (single-lamp, single-wavelength; dual-
lamp, single-wavelength; or single-lamp, dual-
wavelength) to compensate for the long-term effects of 

operational and environmental conditions. However, 
there is no clear indication to conclude that any one 
configuration is better than the rest, at least for one 
year of operation. Many transmitters specified 
calibration interval as five to fifteen years.

For transmitters with an automatic baseline adjustment 
algorithm, it is impossible to predict the transmitter’s 
performance over a prolonged time period during 
which the transmitter baseline might make multiple 
adjustments. In fact, the literatures for several transmitter 
models that incorporate an automatic baseline 
adjustment algorithm claim that the transmitters do not 
require calibration. Given the transmitter is “self 
adjusting” using an arbitrary baseline reading of 400 
ppm, it is unclear how the transmitter manufacturer can 
claim an absolute accuracy for their transmitter. 
However, some of the models that utilize automatic 
baseline adjustment algorithm do appear to be 
“accurate” if one accounts for the bias created by the 
baseline adjustment.
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The National Building Controls 
Information Program
The National Building Controls Information Program 
(NBCIP) was established by the Iowa Energy Center in 
2001 with support from the U.S. Environmental Protection 
Agency to facilitate the adoption of energy efficient 
building control products and strategies through testing, 
demonstration, education and dissemination of product 
information. The Iowa Energy Center has launched this 
national initiative based on our investment in the Energy 
Resource Station, a unique facility that serves as NBCIP’s 
testing laboratory, and the expertise our researchers have 
acquired in building controls. 

NBCIP recognizes that improving the operation of control 
systems is a major energy saving opportunity. NBCIP 
research is aimed at understanding the cause of problems 
with building controls, evaluating the performance of 
control systems and strategies, and developing best-
practice recommendations for implementing energy-efficient 
control strategies.

NBCIP provides unbiased, accurate, reliable, manufacturer-
specific information on building control systems to guide and 
improve the selection, installation, operation and maintenance 
of control products and strategies for building applications.

NBCIP establishes building control product performance in a 
consistent manner. The NBCIP label signifies that testing was 
performed using an established process that includes peer 
review of the method of test and the test results. To ensure 
objectivity, NBCIP does not accept funding from control 
product manufacturers. 
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DMACC, 2006 S. Ankeny Blvd. 
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