





60. Vulcain model Q0DMASM-C-2000

Figure 6. NBCIP measured ageing effect of CO2 transmitters’ readings.
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Table 2. NBCIP measured ageing effect of CO, transmitter readings.

Mfg
accuracy Transmitter Reading, ppm
Manufacturer | Model Number | Transmitter | @ 1100
ppm, Test 1 Test 2 Test 3 Test 4
ppm
e A 1186 1270 1169 1175
Iest TR9290 B +-175 1162 1239 1146 1166
Technologies
C 1191 1244 1168 1171
. A 1258 1300 1249 1284
T;hisotlo s [FE80-2CT3 B +-72 1259 1272 1238 1257
& C 1253 1268 1240 1219
. A 1274 1289 1234 1241
parigmation N ACTCOLVIDES B +- 83 173 1198 1135 1133
Components IncR
C 1121 1120 1044 1068
o | irsencem™ A 1333 1270 1192 1280
lgl a ontro mryence P
Systems Inc. . M307 B +-175 1339 1325 1267 1384
C 1435 1425 1361 1410
Energy Systems CDD1A2000 B +/- 75 1195 1221 1145 1155
Inc. C 1213 1230 1164 1175
A 1256 1316 1212 1204
Honeywell C7232A1016 B +/- 52 1224 1301 1194 1212
C 1261 1311 1223 1278
tec O | A 1528 1541 1480 1463
Iﬂtcec ontrols \y 310 B +-75 1459 1407 1346 1404
; C 1490 1446 1444 1456
o A 1183 1134 1059 1041
g CD-WA0-00-0 B +- 52 1388 1424 139 1397
Controls
C 1317 1326 1285 1299
Sensata (T A 1164 938 744 788
ensata exas
- +/-
nstruments) 4GS-1 B /-75 874 693 600 618
C 942 787 721 790
A 1238 1301 1266 1294
Siemens QPA2000 B +-72 1230 1206 1200 1169
C 1306 1290 1306 1278
elaite (GE A 1225 1271 1199 1226
SZr?slirr?g() Ventostat®8001 B +/-100 1267 1333 1271 1273
C 1180 1205 1139 1148
- A 1226 1376 1316 1260
claire ( Ventostat®S102 B /- 55 1153 1202 1138 1122
Sensing)
C 1203 1193 1139 1158
A 1082 1086 1051 1058
Vaisala GMW21 B +/-52 1175 1186 1150 1148
C 1217 1232 1201 1207
A 1272 1374 1255 1239
\Veris Industries [CWESC B +/- 85 1150 1242 1154 1161
C 1194 1246 1170 1174
T A 1155 1121 1124 1154
5 - /-1
Vulcain 2000 B /- 133 1264 1230 1228 1228
C 1114 1301 1114 1049




The effects of ageing on the transmitter’ performance CO, concentration in @ subsequent fest — measured

can also be presented in terms of the deviation of CO, concentration in the first test] at a fixed fest
measured CO, concentration by a transmitter in a condition. The deviation is calculated using the
given test from the measured CO, concentration by the fransmitter readings presented in Table 2. The
fransmitter in the first test (i.e., deviation = measured numerical results are presented in Table 3.

Table 3. NBCIP measured ageing effect [deviation from the reading during the first test) of CO,, transmitters.

Deviation from Reading at Test 1, ppm
Manufacturer Model Number Transmitter
Test 2 Test 3 Test 4
A 83 -17 -11
)AirTest Technologies [TR9290 B 77 -17 3
C 53 -22 -20
A 42 -8 26
AirTest Technologies [EE80-2CT3 B 13 21 -3
& 15 -13 -34
IAutomation A 15 -39 33
(Components Tnc, IACI/CO2-VDC-R B 25 -38 -40
@ -2 -78 -53
.. A -63 -141 -53
Is)yl“;”tléﬂ SC I‘:?Ct_r"l AirSence™ M307 B o - ”
© -10 -74 -25
Greystone Ener A - - L
Sysfems e & (CDD1A2000 B 25 -50 -40
C 17 -49 -38
A 60 -44 -52
Honeywell C7232A1016 B 76 -30 -12
© 49 -38 17
A 14 -47 -65
Intec Controls Inc. [[-310E B -52 -113 -55
C -44 -47 -34
A -49 -125 -142
Johnson Controls CD-WAO0-00-0 B 36 8 9
C 9 -32 -18
B
Instruments)
C -155 -221 -152
A 63 28 56
Siemens QPA2000 B -24 -30 -61
C -15 0 -28
A 45 -26 0
Telaire (GE Sensing) [Ventostat®8001 B 65 4 6
C 25 -42 -33
A 150 90 35
Telaire (GE Sensing) [Ventostat®8102 B 48 -15 31
C -10 -64 -45
A 4 -30 24
Vaisala GMW21 B 11 -25 -27
C 15 -16 -10
A 101 -18 -33
Veris Industries CWESC B 92 4 11
© 52 -24 -19
A -34 -32 -2
Vulcain 90DM4SM-C-2000 B -34 -37 -36
C 186 0 -66




All performance tests were conducted with CO,
concentration of 1100 ppm; therefore, a deviation of
11 ppm corresponds to 1% change in the transmitter
reading. The accuracy of the CO, 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 singlelamp, single-wavelength
fransmitters tested, only two manufacturers specified their
longterm stability: Greystone CDD1A2000 transmitter is
expected fo have a deviation less than 40 ppm over 15
years and Infec I-310e fransmitter is expected to have a
deviation of +75 ppm per year at 1200 ppm. Upon
examination of the performance of these fransmitters as
shown in Table 3, at the end of one year these
fransmitters are within the specified limits.

Among the four dualHlamp, single-wavelength
fransmitters tested, only two manufacturers specified
their longterm stability: Siemens QPA2000 fransmitter
and AirTest EEBO-2CT3 transmitter are expected to
have a deviation of 20 ppm per year. When
compared fo 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 singlelamp dualwavelength transmitter
manufacturers specified their long-ferm stability:
Johnson Controls CD-WAQO-00-O and Vaisala GMW?2 1
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
fransmitters are within the specified deviation at the
end of one year.

Conclusions

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

NDIR CO, transmitter manufacturers use one of three
configurations (single-lamp, single-wavelength; dual-
lamp, single-wavelength; or singlelamp, 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, af least for one
year of operation. Many fransmitters specified
calibration interval as five fo 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 fransmitter manufacturer can
claim an absolute accuracy for their fransmitter.
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 lowa Energy Center in
2001 with support from the U.S. Environmental Protection
Agency fo facilitate the adoption of energy efficient
building control products and strategies through testing,
demonstration, education and dissemination of product
information. The lowa 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
sysfems 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-
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Contacting NBCIP

National Building Controls Information Program
lowa Energy Center, Energy Resource Station

DMACC, 2006 S. Ankeny Blvd.
Ankeny, IA 50021

Phone: (515) 965-7055 Fax: (515) 9657056
E-mail: nbcip@energy.iastate.edu

Visit NBCIP online at: www.buildingcontrols.org
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