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AirTest CO2Cube™ Operating Manual (DL9001)

Overview

The CO2Cube™ incorporates a highly accurate
CO2 sensor along with a proven 8000-point data
logger manufactured by Onset Computer Corp.
It can be utilized as a tool to record CO2 and
ventilation levels in buildings over a number of
days or weeks. By observing CO2 levels over
days or weeks it is possible to identify peak
levels of CO2 that can be correlated to
cfm/person rates in the space being monitored.
Once CO2 data is recorded it can be
downloaded to a PC for further analysis. AirTest
also provides an Excel® template that will
automatically graph CO2 concentrations and
resulting ventilation rate.

Choosing A Location to Monitor

The CO2Cube™ is designed to be placed in an
unobtrusive location within a building to monitor
CO2 levels.  Because CO2 as a gas readily
diffuses and equalizes throughout the space,
selection of monitoring locations can be varied.
The best locations are away from supply air
ducts, windows, doors and areas where people
might directly breath on the CO2Cube™.
Measurement accuracy will not be affected by
placement height.  The CO2 sensor does require
a 110 V power source.

PC Interface Software

Before you start recording CO2 concentrations
you have to configure the data logger for
monitoring.  Cables and software to interface to
the data logger to a PC is included with the

CO2Cube™.  A copy of the latest Boxcar data
logging software can also be downloaded from
AirTest at:
 http://www.airtest.ca/docs/sw/bc373up.zip

Onset Computer also offers a premium software
package called Boxcar Pro with many advanced
features that can be purchased directly from
Onset at: http://www.onsetcomp.com

It is necessary to install the Boxcar software on
your PC and connect to the CO2Cube™ prior to
using the data logger.

CO2Cube™ Setup

Using the cable provided connect the CO2 Cube
to your PC after you have installed the software.
The data logger has its own battery power and
does not need 110 V power when not recording
CO2 levels.   Start the Boxcar program. Under
the Logger menu position select Launch.

When first connecting the data logger you may
have to experiment connecting with various
COM ports to see which port works.  Once the
data logger has been detected the launch
screen will appear. Here you can configure the
data logger to your requirements.  You can also
check the battery level of the data logger. Using
this screen.  A brief description of each of the
parameters is described below:

Description:  Here you can provide an identifying
name or number to this data logger.

Interval Duration:  Here you can select the
sampling rate for the data logger.  For CO2
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logging once every 10 to 15 minutes is
adequate.

Under advanced options there are a few other
choices.

Wrap Around When Full: This feature will write
over the oldest data when the data logger
reaches its capacity.  If this is not checked the
data logger will stop when it reaches it full
capacity.

Designated Start:  This feature allows you to
have the data logger activate itself at specific
date and time.

Current Enabled Channels:  This logger only has
one channel for CO2.  If you select
Enable/Disable other channels, you will see that
there is a temperature channel selection
available.  However, in the CO2Cube™ the
temperature channel has been disconnected
because the heat generated by the CO2 sensor
would interfere with an accurate temperature
measurement.

Clearing The Data Logger

The process of launching the data logger will
also clear its memory.  It is highly
recommended, to avoid confusion that the data
logger be cleared before every measurement
task.  This ensures only the most current
information is in the data logger.  However,
since every measurement is time stamped, it is
fairly easy to identify the most recent data from
the logger.

Downloading Files From The CO2 Cube

It is important to note that once launched the
data logger in the CO2Cube™ will continue to
operate regardless of whether the CO2 sensor is
plugged in and operating.  The battery powering
the data logger should last for a year or more
and can easily be replaced by opening the
CO2Cube™ enclosure.

To download logged files from the CO2Cube use
the following procedure:

1. Plug the CO2 cube into your PC and start up
the Boxcar software program.

2. Go to Logger on the Boxcar menu and
select Readout.

3. A graph will appear showing all logged data
on the data logger and then you will be
asked to save the data file. Select a name
and location for the file and save.

4. The graph will show the time across the X-
axis and the voltage output of the CO2

sensor on the Y-axis.  Multiply the voltage
times 1000 to get CO2 parts per million
(ppm). The buttons on the right side above
the graph provide a number of options in
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viewing the data.  Feel free to experiment
with various options.  Note that when the
cursor is placed above a button a
description of the button function is provided
at the bottom of the window.  You can also
drag the program window to make it larger,
and then drag the graph to make it larger.

Exporting Data to Excel

The Boxcar software has limited capability to
vary the appearance of the CO2Cube output.  As
a result you may want to export the data files to
a program like Excel® to customize the
appearance of the output.  This section explains
how to export the data file as a text file and then
open that file in Excel®.

1. Press the Export To Excel button, which is
third button from the left above the graph.
The following screen will appear. Use the
default values in all the boxes and press the
Export button in the lower left corner.

2. Give the file a name and save it in a location
where you can find it later.

Opening Exported Files In Excel®

1. Open Excel® and then go to File on the
menu and then Open.  Navigate to the data
file just saved.  In the lower box called “Files
of Type” select “Text Files”.

2. Another box will appear that will ask how to
handle the data.  If not already selected
choose the Delimited button and click next.
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3. In the next screen choose Tab as the
Delimiter and push the finish button.

4. The data will be pasted in the first two
columns of the worksheet.  The first column
will have the time of the measurement and
the second column will have the voltage
output of the CO2 sensor (multiply by 1000
to get ppm).  Save the file as an Excel®
rather than a Text file to take advantage of
all the features in Excel®.

Using The AirTest Excel Template

For people who have limited experience using
Excel, AirTest has developed a template that
allows you to quickly graph data saved from a
text file.  The template can be downloaded from
the following location:

http://www.airtest.ca/docs/sw/cubetemplate.zip

1. Copy all the data cells in columns A and B
including the headings from the saved Excel
spreadsheet.

2. Open the AirTest template.  Click on the tab
at the bottom of that says Paste CO2 Data
Here, and click on cell A2.

3. Select past and the data will be entered into
first two columns of the template.

4. Copy the cells C3, D3 and E3 by dragging
the cursor across the cells.

5.  Highlight all C, D and E cells in the rows
adjacent to the data files.

6. Select paste and calculations for time, CO2

level and cfm per person ventilation rate will
be filled in.

7. To include the data on the graph from the
spreadsheet first click on the graph.  The
area in columns C, D and E will be
highlighted by a blue box.  Drag the box to
include the data that you would like to
display in the graph.

8. To have the cfm per person ventilation rate
properly calculated the outside CO2

concentrations have to be considered.  If a
building goes unoccupied over the evening
or weekend hours, the lowest levels often
show what outside levels are.  You can also
measure outside levels at some point during
the measurement process with a separate
CO2 sensor.  To input outside CO2

concentrations go to the first tab at the
bottom of the worksheet. Input the CO2

concentration in the grey box.

9. A larger version of the Graph can be found
on the third tab.  This page will print out on a
full page in landscape mode.

About The cfm/person Calculated Values.

To determine ventilation levels in the space, CO2

levels must rise and then level off at a steady
concentration.  When the CO2 concentrations
peak and level off, the ventilation rate will
indicate the actual ventilation rate in the space.

Important: ventilation rate numbers in the
AirTest template are only valid when CO2 levels
have peaked and leveled off.  They cannot be
used while CO2 and indicated ventilation rates
are changing.

If the occupancy of the space is known during
the peak CO2 period it can be multiplied by the
cfm/person ventilation rate to determine total
cfm volume of fresh air delivered to the space.

For more information contact:

AirTest Technologies Corp.
1520 Cliveden Ave.
Delta, BC V3M 6J8
TF:  888 855-8880  B:  604 517-3888
F:  604 517-3900
www.AirTestTechnologies.com
info@AirTestTechnologies.com


