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App Note 130: How CO2 Gas Flow Affects

Measurements

Our goal was to measure the relationship between the rate at which air is circulated through a wide-range
CO2 sensor and the speed and accuracy of the reading. The tests lead to 3 results:

1. Over short periods of time (<4 minutes) a CO2 sensor is more accurate if air is circulated (fan).

2. Over short periods of time (<4 minutes) a CO2 sensor using an air-pump reacts more quickly, is more
accurate, and CO2 levels fall off faster than the same sensor dependent on diffusion or a fan.

3. Over long periods of time (~18 minutes) a CO2 sensor’s accuracy is independent of air circulation.

1. Effects of Air Circulation

The graph demonstrates a 100% concentration CO2 sensor exposed to 95% CO2 calibration gas for
approximately 3.5 minutes. In both cases, a diffusion sensor was used, but in one, the gas was circulated
around the sensor with a small fan. Not only was the response of the sensor faster with circulation, it actually
achieves the 95% calibration gas value after ~2.5 minutes.

12 Gaslab

Graph | Data Stream

~

[= =0=]

[—— sensor W/FAM —— sensoR WIOUT |
100 P

Real Time Gas Level

a0
80
70
< 60
$
@ 50
)
A9 40
[&]
30
20
10
4]
4:53:00 PM 4:56:00 PM 5:03:00 PM
X Axis
Sensar Select Sensor Commands
Fort: = Read || Aesd || Resd Road | | [PAeiosmg-
e [m o2 || cha | Temp RH [I)Z [1 Temp [] Humidity
[ | EH4
ot (NgoFarn 0 %) | pan s
Every 05 [Secmds V] —

Name: sensor2

sensor W/FANWide Range 10 Temperature
sensoR W/OUTWide Range 1 @ Celsius

(") Farenhett

e

i

-

30 Sec

Concentration For 1

Hours -
© Pem = | CearDsta
@ Percent

Graph Al Co2meter.com 2012

Rev. September 3, 2015



131 Business Center Drive, Ormond Beach, FL 32174 USA

@CO2ME'EI‘ com Sales: (386) 872-7665 | Support: (386) 256-4910

e L Email: Sales@CO2Meter.com | www.CO2Meter.com

2. Effects of Different Types of Air Circulation on Sensor Speed

The graph demonstrates a 25% concentration CO2 sensor exposed to 25% CO2 calibration gas for
approximately 3.5 minutes. The red line is the response of a diffusion sensor, the blue line is the same sensor
with the gas blown across it using a fan, and the cyan line is the same sensor with a 0.2L/min pump attached.
Not only is the slope of the graph using the pump higher, it also reaches the full 25% concentration, then has a
much quicker fall-off when CO2 is removed from the air sample.
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3. Effects of Different Types of Air Circulation on Sensor Accuracy

The graph demonstrates a 100% concentration CO2 sensor exposed to 95% CO2 calibration gas for
approximately 18 minutes. The same sensor was used with air circulated by diffusion, a fan, and a micro-
pump. Although the 3 methods for circulating the air provide 3 different rates of achieving the 95% readings,
they all maintained the reading within the tolerance of accuracy for the duration of the test.

% Gastob i
Graph | Data Stream
Real Time Gas Level
[—— sensorw/pump —— senso rwian ——— sensar wiout
100 + : +
an
80
=y 10
=
= 60
z
9 50
2 40
[&]
30
20
10
0
12:50:00 PM 12:55:00 PM 1:00:00 PM 1:05:00 PM 1:10:00 PM 1:15:00 PM
X Axis
Sensor Select Sensor Commands
Port: - sy | | Read futa- ooong Dpon oov
Soties: _anif = o2 | cHa | Temp [ | RH [DZ L Temp i e
” 5 Every 1 ’Secnﬂds v] AR S L
ame:  sensor.
3 Sec hd
e A el Temperature Concentration Far 1 Hours = g
senso rw/fan(Wide Range 1005, @ Celsius ) PFM
sensor w/out (Wide Range 100| 2 Log Al
() Farenheit @ Percent
@ |_- e o | Graph Al Co2metercom 2012

95% CO2 test with pump, fan and diffusion

Rev. September 3, 2015



