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Welcome 
Thank you very much for purchasing our CIRAS-3 SC (Single Channel) and/or CIRAS-3 DC (Dual 
Channel) CO2/H2O Gas Analyzer.  We greatly appreciate your business and we look forward to working 
with you and your research team for many years to come. 

This operation manual is based on our software Version 1.00 (which was released in early 2015).  To 
check which software and firmware versions are currently installed on your CIRAS-3, go to Help (F8) > 
About (F2): 

 

Information contained in this operation manual is subject to change without notice.  Registered users of 
PP Systems products and instruments may obtain updated documentation and software by visiting the 
Users Area of our website. 

This manual and the information contained within are copyrighted to PP Systems.  No part of the manual 
may be copied, stored, transmitted or reproduced in any way or by any means including, but not limited 
to, photocopying, photography, magnetic or other mechanical or electronic means, without the prior 
written consent of PP Systems, Inc. 

For applications where failure of this equipment to function correctly would lead to consequential damage, 
the equipment must be checked for correct operation and calibration at intervals appropriate to the 
circumstances.  The PP Systems' equipment warranty is limited to replacement of defective components, 
and does not cover injury to persons or property or other consequential damage. 

This manual is provided to help you install and operate the equipment.  Every effort has been made to 
ensure that the information it contains is accurate and complete.  PP Systems does not accept any 
liability for losses or damages resulting from the use of this information. 

It is the operator’s responsibility to review this information prior to installation and operation of the 
equipment.  Otherwise, damage may be caused which is not covered under our normal warranty policy.   
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User Registration 
It is very important that ALL new customers register themselves with us to ensure that our user’s list is 
kept up-to-date.  If you are a PP Systems’ user, please register yourself electronically on our web site at: 

http://ppsystems.com/registration/ 

Only REGISTERED users will be allowed access to the protected “Users” section of our web site.  This 
section will contain important product information including hardware/software updates, application notes, 
newsletters, etc.  Thank you in advance for your cooperation. 

 

 

 

 

 

 

 

 

Service & Warranty 
PP Systems' equipment warranty is limited to replacement of defective components, and does not cover 
injury to persons or property or other consequential damage. 

The equipment is covered under warranty for one complete year, parts and labor included.  This, of 
course, is provided that the equipment is properly installed, operated and maintained in accordance with 
written instructions (i.e. Operator's Guide). 

The warranty excludes all defects in equipment caused by incorrect installation, operation or 
maintenance, misuse, alteration, and/or accident. 

If for some reason, a fault is covered under warranty, it is the responsibility of the customer to return the 
goods to PP Systems or an authorized agent for repair or replacement of the defective part(s). 

Prior to returning equipment to PP Systems for service, you must first get in contact with our Service 
Manager (service@ppsystems.com) to request a case number for reference and tracking purposes. 

 

 

http://ppsystems.com/registration/
mailto:service@ppsystems.com
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Contact Information 
PP Systems, Inc. 

110 Haverhill Rd, Suite 301 

Amesbury, MA  01913 USA 

Tel:  978-834-0505  Fax:  978-834-0545 

Sales:  sales@ppsystems.com 

Support: support@ppsystems.com 

Service: service@ppsystems.com 

 

Unpacking Your Equipment 
It is extremely important that you check the contents of your equipment immediately upon receipt to 
ensure that your order is complete and that it has arrived safely.  Please refer to the checklist supplied (if 
applicable) for a detailed list of spares and accessories that are included with your order. 

DO NOT DISCARD ANY OF THE PACKAGING MATERIAL UNTIL ALL OF THE ITEMS LISTED ARE 
ACCOUNTED FOR. 

WE RECOMMEND THAT YOU RETAIN THE ORIGINAL PACKING FOR FUTURE USE. 

If you suspect that any of the items listed on the appropriate checklist are not included or damaged, you 
must contact PP Systems or authorized distributor immediately. 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:sales@ppsystems.com
mailto:support@ppsystems.com
mailto:service@ppsystems.com
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Section 1.  Technical Specification 
 

CIRAS-3 SC and DC 

CO2/H2O Gas Analyzer 

Analysis Method Non-dispersive infrared, configured as an absolute absorptiometer with 
microprocessor control of linearization. 

CIRAS-3 DC - Four independent gas analyzers simultaneously 
measure absolute CO2 and H2O for both the reference and analysis gas 
streams.  

CIRAS-3 SC - Two independent gas analyzers simultaneously measure 
absolute CO2 and H2O from a single gas stream.  

 All measurements corrected for temperature and pressure. 

CO2 Measurement Range 0-10000 µmol mol-1 

CO2 Precision 

 

• 0.2 µmol mol-1 at 300 µmol mol-1 
• 0.5 µmol mol-1 at 1750 µmol mol-1 
• 3.0 µmol mol-1 at 10000 µmol mol-1 

H2O Measurement Range 0-75 mb 

H2O Precision • 0.015 mb at 0 mb 
• 0.020 mb at 10 mb 
• 0.030 mb at 50 mb 

Pressure Range 65-115 kPa 

Air Sampling User adjustable from 50-100 cc min-1 using integral DC pumps.  Both 
analysis and reference pumps fitted with mass flow controllers. 

Auxiliary Port For connection to external sensors. 

Terminal Block Two 8 pin terminal blocks for simple connection to external devices. 
Digital Output • USB-Mini b (Host) 

• 2 Ea. USB for use with external devices (Memory stick, USB 
Mouse, etc.). 

Analog Output Channels 4 Analog output channels available.  Users can configure system to 
output CO2 reference, CO2 analysis, CO2 differential, H2O reference, 
H2O analysis and H2O differential. 

Analog Output Range 0-2.5V or 0-5V 
Analog Input Channels 2 Analog input channels available for use with external sensors 
Analog Input Ranges 0-1V or 0-5V 
Data Storage 512 MB flash memory for programming and data storage.  Unlimited 

data storage using USB thumb drives (memory sticks). 

Microprocessor Speed 800 MHz 
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Display 7.0” WSVGA transflective, color LCD 

User Input 27 key tactile keypad 

Power Supply (Optional) Internal, rechargeable 7.2V Li-ion battery providing up to 10 hours 
continuous use.  Power supply/charger included. 

Operating Temperature 
Range 

0-50 oC, non-condensing.  In dirty environments, external air filtration 
may be required. 

Enclosure Rugged, ergonomic, lightweight aluminum with polyurethane base. 

Dimensions 28 cm (W) x 14.5 cm (D) x 24 cm (H) 

Weight 3.8 kg (without battery). 

4.3 kg (with optional battery). 

• PP Systems is a registered trademark of PP Systems, Inc. 
• PP Systems is continuously updating its products and reserves the right to amend product 

specifications without notice. 
• All brand names are trademarks of their respective owners. 
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Section 2.  Welcome  

 

 

Given the many common features between the CIRAS-3 SC (Single Channel) and CIRAS-3 DC (Dual 
Channel) CO2/H2O Gas Analyzers, this one operation manual covers both systems.  The main differences 
between the CIRAS-3 SC and DC are as follows: 

Operation CIRAS-SC CIRAS-DC 
Numeric Display Displays, measures and records 

CO2r, H2Or, IRGA Temperature, 
Pressure, Analog 1 and Analog 
2. 

Displays, measures and records 
CO2r, CO2a, CO2d, H2Or, 
H2Oa, H2Od, IRGA 
Temperature, Pressure, Analog 1 
and Analog 2. 

Diff Bal Function Not Required Required 
 

The user-friendly and intuitive software is easy to navigate, involving no programming or complicated 
software language.  Basically, navigating CIRAS-3 menus is performed by way of clearly labeled function 
keys to move between menus and screens, then a TAB key moves you among entry fields, where 
selections are entered or selected from dropdown lists.  Menu overviews are much improved, categorical 
menus are displayed with all options visible.  There are clear, menu-driven controls for setup, operation, 
recording and data recall. 

Below are several new software highlights: 

• Toggle to view either the full suite of numeric data or your choice of 0-5 numeric parameters and 
as many as 3 line graphs or scatter plots 

• Customize the screen to see your preferred combination of information 
• View absolute (CIRAS-3 SC) and differential IRGA (CIRAS-3 DC) associated with CO2 (i.e. 

CO2r, CO2a, CO2d) 
• Data collection – set up manual or  automatic recording 
• Data transfer – download/upload data files easily via USB2 memory devices 

F1 

F3 

F2 

F4 

F6 

F5 

F7 

F8 
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Section 3.  Summary of System Design 
Overview and Theory 
CIRAS-3 SC/DC is designed to function as a self-contained, laboratory CO2 and H2O gas analyzer, 
manufactured and calibrated for high-precision detection of CO2 and H2O gasses.  CIRAS stands for 
Combined Infra-Red Analysis System.  The CIRAS-3 SC (Single Channel) includes 2 non-dispersive 
IRGAs (Infra-red Gas Analyzers) for CO2 Analysis (CO2a) and H2O Analysis (H2Oa).  It is commonly 
referred to as an “Absolute” analyzer.  The CIRAS-3 DC, like previous generations of CIRAS, has 4 non-
dispersive IRGAs) – CO2 Reference (CO2r), CO2 Analysis (CO2a), H2O Reference (H2Or), H2O Analysis 
(H2Oa).  It is commonly referred to as a true “Differential” analyzer.   

The IRGAs form the core of gas analysis systems that measure CO2 and water vapor (i.e. portable 
photosynthesis system, eddy covariance, soil CO2 efflux, etc.).  Non-dispersive infra-red (NDIR) refers to 
the transmission of broad-band infra-red wavelengths from the IRGAs source lamps.  A single IRGA 
consists of four basic components: 

• Infra-red source  
• Sample cell of known path length and volume 
• Optical interference filter 
• Infra-red detector 

 

 

 

 

 

 

 

The theory itself is quite simple – light from mid-infra-red wavelengths is produced by the source and 
pulsed through a gold plated cell.  The interference filter narrows the bandwidth of the IR source received 
by the detector to the signature wavelength absorbed by the target gas molecule, e.g. CO2.  The CO2 and 
H2O cells each employ a unique optical filter.  As the sample gas fills the cell, it absorbs IR, and the 
reduction in IR source strength is measured instantaneously by the detector.  The higher the target gas 
concentration, the lower the infra-red signal received at the detector, as defined by the Lambert-Beer Law 
of Attenuation.   

Both H2O and CO2 molecules have diverse absorption spectra, so we use two prominent absorption 
peaks, seen below at 2.6 and 4.26 µm, respectively.  CIRAS-3’s electronics could be considered the fifth 
component, which processes raw analog-to-digital (A/D) information from the IRGAs detectors, accurately 
translating this information into gas concentrations.   

 



CIRAS-3 SC/DC Operation Manual V. 1.00 12 support@ppsystems.com 
 

 

 

 

 

 

 

 

 

 

 

 

The gas sample is of course a mixture of gas molecules, and this can present problems in terms of 
accurate detection of concentrations of a specific gas, such carbon dioxide.  This effect, foreign gas 
broadening (FGB), must be corrected to ensure accurate measurement of gas concentrations.  With FGB, 
the CO2 gas in the IRGA cell is somewhat diluted by the increased air volume induced by water vapor.  
This effect is about 0.1 µmol mol-1 CO2 mb-1 H2O.  The presence of water vapor also causes an increase 
in infra-red absorption, which is detected as an apparent increase in [CO2].  This is of a similar magnitude, 
but opposite to the dilution effect, and CIRAS-3 automatically corrects these FGB effects. 

CIRAS-3’s IRGAs are quite stable owing to their construction, calibration and thermal environment, but 
various circumstances can cause apparent changes over time.  Some changes may require recalibration, 
although one of the strengths of CIRAS-3 is that recalibration is not a routine (annual) maintenance task.  
The factory calibration ranges of 0-2000 µmol mol-1 CO2 and 0-75 mb water vapor are ideally suited for 
most typical applications.  

Factory linearization of the IRGA cells is standard, but slight differences between IRGAs are inherent due 
to the uniqueness of optical filters and reflection characteristics of the cells - this is common to all 
differential analyzers.  Still, the Reference and Analysis cells should be made to match a standard such 
as Zero air, and CIRAS-3’s Auto Zero function corrects for nearly all changes that result in calibration 
drifts.  Auto Zero minimizes effects on span (gas sensitivity), of sample cell contamination, lamp ageing, 
changes in detector sensitivity, amplifier gains and reference voltages.  Measurements are ratioed to the 
Zero reading before IR absorbance is determined.  From the relationship between absorbance and 
concentration determined in the factory for each instrument, and the current calibration factor, the sample 
concentration is determined.  

We overcome short-term drifts by use of a second mode required for the CIRAS-3 DC called Differential 
Balancing or Diff Bal.  Using Diff Bal temporarily diverts only Reference air through all cells (Reference 
and Analysis).  If existing offsets are detected between the Reference and Analysis cells while measuring 
the same Reference gas sample, appropriate correction factors are calculated to equalize the readings of 
each cell pair.  This way, you can have confidence that a reported differential between the Reference and 
Analysis cell pair is real and not artificial.   
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Section 4.  System Components and Assembly 
CIRAS-3 SC and DC Main Console 
The CIRAS-3 SC and DC console house the IRGAs, gas circuit including absorber columns with 
chemicals, gas and electrical connections, on-board computer, color display and keypad.  Both the 
CIRAS-3 SC and DC are identical with the only exception being the rear panel.  Since the CIRAS-SC is a 
single channel instrument measuring CO2 and H2O in a single gas stream, the AN IN and AN OUT gas 
lines are not required and thus capped off as highlighted below.  All gas lines are available for the CIRAS-
3 DC. 

CIRAS-3 SC 
(Front View with Numeric Display) 

CIRAS-3 DC 
(Front view with Graphical Display) 

 

 
 

 

 

Rear View Rear View 
 

 
 

 

 

On the front side of the console you find the user interface with its 30° display and keypad group used to 
navigate the CIRAS-3 console menus.  Access to the Li-ion battery pack (optional) and internal 
mechanical and electrical components is achieved by loosening the two captive screws (turn counter-
clockwise to release) and lowering the door. 

Turn counter-
clockwise to access 
internal battery 
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Gas Connections 
 

CIRAS-3 SC 
 

CIRAS-3 DC 
 

 

 

 

 
 

For the CIRAS-3 SC, the gas connection is made to the “REF IN” gas port.  For the CIRAS-3 DC, the gas 
sampling connections are made to the “REF IN” and “AN IN” gas ports. 

Terminal Block 
All analog outputs and inputs are conveniently available from two 8 pin terminal blocks on the rear of the 
CIRAS-3 SC and DC instruments.  A pluggable terminal block connector with spring cage mechanism 
allows users to easily connect up to external devices without requiring any tools (i.e. screwdriver, etc.). 

Without Pluggable Terminal Block 
 

With Pluggable Terminal Block 
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Battery (Optional) 
The CIRAS-3 SC/DC can be powered by an optional, internal rechargeable 7.2V Li-Ion battery pack.  A 
healthy, fully charged battery pack will allow operation for up to 10 hours. 

In the laboratory the system can be powered directly from AC power using the adapter supplied.  

The rear of the console contains all essential gas and electrical connections.  The ON/OFF power button 
is a push-and-release type switch, and is illuminated when the system is powered.  EXT PWR has a dual 
function – use it to attach the power cord and power supply to an external power source and to charge 
the optional, internal Li-ion battery if used.  The indicator light shows a steady amber when the battery is 
charging and green when fully charged.  The battery can be charged with CIRAS-3 powered or off.  PC 
indicates the mini-USB communication port for connection to a laptop or desktop computer, used to 
operate and display CIRAS-3 remotely.  USB indicates the two standard USB2 external memory ports for 
downloading/uploading data. 

Absorber Columns (For Auto-Zero) 
The “Zero” absorber columns contain 3 different absorber chemicals, soda lime (SL) Drierite (DR) and 
molecular sieve (MS).  When you remove the column you will see that the rear face is clearly marked by 
CO2 ABSORBER, H2O ABSORBER, MS.   

Replace Drierite and molecular sieve in the proportions indicated above, about 1/3 of the column should 
be molecular sieve.  The other columns should contain only a single chemical.  Self-indicating and non-
indicating Soda lime and Drierite can be used with the CIRAS-3.  Self-indicating Soda lime will change 
from green to a brown color as it exhausts and self-indicating Drierite changes from blue to a pink color.  
Also, Drierite can be regenerated after exhaustion by placing the exhausted Drierite in a shallow pan and 
in a single layer of granules and placing it in a preheated oven for 90 minutes at 230 oC or 450 oF.  After 
90 minutes, return the regenerated Drierite into a glass container and be sure to seal the lid.  Soda lime 
can’t be regenerated and should be discarded when exhausted.  Importantly, molecular sieve does not 
indicate its state by color change.  A good rule to follow is when a self-indicating desiccant in a column is 
50% exhausted, change all the chemicals in that absorber group.  Additionally, change molecular 
sieve on a weekly basis during use and most certainly prior to first measurement campaign.  
ALWAYS change self-indicating desiccants when the column is approximately 50% exhausted.  If using 
non-indicating desiccants, we recommend changing them out prior to each measurement 
campaign to play it safe.  Keep in mind that air passively diffuses through the gas circuit even when the 
system and pumps are not running, so the chemicals are still working even when you are not.   To 
replace exhausted chemicals, carefully remove the absorber column group from the console, twist and 
pull off the column cap and remove the foam spacer inside the column.  You can safely dispose of all 
three chemicals in the trash but again the Drierite can be regenerated if required as described above.  
Note that the cap has a rubber sealing ring.  From time to time place a light coating of silicone grease 
around the “O” rings to keep them moist and to prevent air leaks and cracks. 

For more information on the desiccants including handling, maintenance, MSDS, etc., please refer to 
Desiccants and Absorber Columns on page 63. 
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Molecular Sieve Repackaging 
 

The Molecular Sieve is originally supplied by PP Systems in tin packaging.  After 
initial opening, we strongly urge all users to repackage the Molecular Sieve in small 
glass containers with a screw top to seal the desiccant from room air.  This 
desiccant saturates very quickly in room air and if not properly stored it will cause it 
to go bad and subsequently affect CO2 readings and calibration. 

To ensure a good seal, we also recommend putting some electrical tape around the 
screw top as shown here.  If you have any questions, get in contact with PP 
Systems. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TIP 
Always change the Molecular Sieve weekly during use.  See 
Desiccants and Absorber Columns on page57.  
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Section 5.  CIRAS-3 Console Software 
Overview 
The CIRAS-3 console software is the most user-friendly and intuitive software we have designed to date.  
All CIRAS-3 functions are accessed and implemented by the same easy-to-understand software structure 
– Settings, Recording, Data Transfer, Diagnostics, Calibrations and other useful functions.  The CIRAS-3 
Console software is the system’s command interface, based on function keys linked to first level menus.  
Once you become familiar with how the menus are organized, navigation through menus becomes simple 
– decide what you want to do and with a few key presses select your options from the dialogs that you 
open.   

 

 

The 8 function keys form the top level for menu selections.  Function keys are context-sensitive, so as 
you go deeper into a menu their assigned functions may change.  Once a dialog is opened you typically 
use the TAB key to quickly move through fields contained within the dialog.  In the fields you enter values 
with the numeric keypad or open a dropdown list and select an option from the list.  DEL functions within 
a field as a backspace key.  OK confirms your selection from a dropdown list, while ESC closes the 
dropdown list.  Arrow keys are used to move up and down one item at a time within a list, or to move 
horizontally to make selections from buttons that may be displayed.  Select Accept and your dialog 
changes are implemented by the hardware.  Often you will be able to make customized changes or 
perform essential functions with as few as three key presses. 
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Basics of Navigating Console Screens and Menus 
Let’s begin with a quick example of an action you are likely to perform – establishing the repeatable 
baseline settings features that will appear each time you power on your system.  We refer to these 
settings as global, that is they define the operational environment of CIRAS-3 prior to making 
measurements and collecting data.  Power on the system and press Settings (F2) to open the Settings 
dialog.   

 

 

 

Several default setting files are included, representing the standard applications that can be run with 
CIRAS-3.   

Help (F8) is available on most screens and is context-sensitive to the functions being performed.  For 
example, if you select Help while in the Settings screen you can view text directly related to the content of 
the screen.  Within the Help screen press Page Up (F3) or Page Down (F4) to read more content.  Press 
Display Log (F5) to see a running log of your session that saves calibration functions, warnings and error 
messages with time stamps.  Press Display Help (F6) to return to the Help file.   

 

 

 

 

 

 

 

F1 

F3 

F2 

F4 

F6 

F5 

F7 

F8 
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Numeric and Graphical View of Data and Control Variables 
As you familiarize yourself with CIRAS-3 you will begin to establish your own preferences of how and 
what you would like to see on the console for differing circumstances of data collection and various 
applications.  Perhaps the biggest difference between the CIRAS-3 SC and DC is the numeric display.    
Numeric View, as its name implies, provides an overview in numeric form of what is being measured and 
Graphical View provides an overview in both numeric (up to 5 measurements) and graphs (up to 3 user 
defined graphs). 

 

CIRAS-3 SC Numeric and Graphical Display 
 

 

 

 

F1 

F3 

F2 

F4 

F6 

F5 

F7 

F8 

F1 

F3 

F2 

F4 

F6 

F5 

F7 

F8 



CIRAS-3 SC/DC Operation Manual V. 1.00 20 support@ppsystems.com 
 

 

Measured Data (CIRAS-3 SC) 

CO2r CO2 Reference (µmol mol-1) 

H2Or H2O Reference (mb) 

IRGA Temperature Temperature of internal IRGA (oC) 

Pressure Atmospheric Pressure (mb) 

Analog 1 Signal from Analog 1 input (V) 
Analog 2 Signal from Analog 1 input (V) 
 

CIRAS-3 DC Numeric and Graphical Display 
 

 

F1 

F3 

F2 

F4 
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Measured Data (CIRAS-3 DC) 

CO2r CO2 Reference (µmol mol-1) 

CO2a CO2 Analysis (µmol mol-1) 

CO2d CO2 Differential (µmol mol-1) 

H2Or H2O Reference (mb) 

H2Oa H2O Analysis (mb) 

H2Od H2O Differential (mb) 

IRGA Temperature Temperature of internal IRGAs (oC) 

Pressure Atmospheric Pressure (mb) 

Analog 1 Signal from Analog 1 input (V) 
Analog 2 Signal from Analog 1 input (V) 
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Section 6.  Startup Routine and System Stability 
Checks 
Before You Power Up CIRAS-3 
The time required to be up and running from when you power on CIRAS-3 to when you make your first 
measurement is reasonably short.  Much of the pre-operation phase depends on the how well you 
maintain chemicals.  But there are a few other important considerations.  The most basic pre-operational 
checklist can be summarized by these items: 

• Be sure that the chemicals are fresh and not exhausted. 
• If working at high ambient temperatures (>35-40 oC), we recommend shading the console 

to prevent overheating. 
• Keep the CIRAS-3 on its power supply during warm-up to preserve the optional battery if 

used. 
 

Startup and Warm-up 
Press and release the ON/OFF button, it should illuminate blue.  It takes approximately 30 seconds for 
the first Welcome display to appear on the console screen.   
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Press either Continue (F1) or Settings (F2) – at this point this is not important since the system is not 
quite ready to operate.  “Warm up (temp) C…” appears in the status bar at the bottom of the screen, 
where initial (temp) should be close to ambient temperature °C.  Note that the initial temperature depends 
on the ambient temperature where CIRAS-3 is located.  Warm-up time to the required 55 °C IRGA 
temperature can vary based on ambient temperature.  The warm-up period can be only a few minutes in 
a mild or warm environment (in the laboratory) and longer if it has been stored in a colder environment.  
Automatic Zero and Differential Balance (Diff Bal) cycles will run during warm-up, in each case counting 
downward from a fixed number of cycles.  Zero counts down 30 cycles while Diff Bal counts down 25 
cycles.  Each cycle takes less than one minute.  Please note that the Diff Bal is only used with the 
CIRAS-3 DC and it is not required with the CIRAS-3 SC. 

Once the IRGA achieves its target temperature of 55 °C, it will then perform both a Zero and Diff Bal cycle 
at time 0, 6, 12, 23, 39 and 59 minutes. After this, it will perform a Zero only once every 31 minutes 
followed by a Diff Bal.  A Diff Bal cycle will also take place when there is a large change in CO2 (100 µmol 
mol-1) or H2O (5 mb) concentration. 

Assume that we want to enter the Numeric View screen, press Continue (F1).  The Numeric View 
screen will appear as below (at this point CIRAS-3 is in its warm-up phase, so live data is not displayed): 

 

 

 

When the warm-up phase is completed you will also notice that the data fields in the Numeric View 
screen are now updating with live data approximately every 2 seconds.  Data will update and be 
displayed in the fields except when the system is performing a Zero or Diff Bal.   
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CIRAS-3 SC Numeric Display 
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Section 7.  Basic Functions 
Many of the basic functions are available from the main measurement screen (Numeric or Graphical). 

• Operations (F1) 
• Settings (F2) 
• Toggle View (F4) 
• End Recording (F5) – Only when recording data. 
• Record (F6) 
• Z-Diff Bal (F7) 
• Help (F8) 

Operations (F1) 
Go to Operations (F1) on page 30 

 

 

Settings (F2) 
Settings are essentially defined as operational parameters that are recreated each time that CIRAS-3 is 
powered on.  Either at the Welcome screen or at the standard Numeric View screen, select Settings (F2).  
Default Settings files are provided for your CIRAS-3.   
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Settings 

Zero, Diff Bal mode Manual.  You will be prompted when to perform a Zero or Diff Bal.   

Automatic.  Zeros and Diff Bals will be performed automatically every 31 
minutes after initial warm-up.  During warm-up, Zeros and Diff Bals will be 
performed more frequently. (Diff Bals not required with CIRAS-3 SC). 

Analog Output 1 – CO2r (CO2 Reference) 

2 – H2Or (H2O Reference) 

3 and 4– User defined.  Choices include CO2a (CO2 Analysis), CO2d (CO2 
Differential), H2Oa (H2O Analysis) or H2Od (H2O Differential) 

min value Minimum value (concentration) for each analog output. 

max value Maximum value (concentration) for each analog output 
scale (all) User selectable (0-2.5V or 0-5V) 
Analog Input 2 Analog inputs are available 
scale User selectable (0-1V, 0-2V or 0-5V) 
 

Settings Graph Set (F5)  
The alternative to Numeric View is called Graph View.  Configure Graph View in Settings (F2) > Graph 
Set (F5).  In Graph View you can view up to 5 numeric variables and 3 graphs, using any combination of 
measured data in the graphs. Select your desired set of variables from the Variable list, Variable 1 
through Variable 5.  With the dropdown box highlighted, press Expand List (F4) to see a section of the 
total list, or use the Up or Down arrows to move quickly through the list.  The first variable in the list is 
None.  Choose None if you do not want numeric variables displayed or make a selection and press OK.   

The graph or graphs that you choose to display can be customized in two basic ways:  the variables that 
will be shown and the numeric min-max scaling or time scale.  Press the TAB key to move down to 
Graph1. Y Axis is the first dropdown list containing all available variables.  Again, with the dropdown box 
highlighted, make your selection.  Press TAB again to enter a value in the Min field, then do the same for 
the Max field.  Press Change Sign (F3) to enter a negative value after you make your entry, usually in 
the Min field.  Note that if you clear the field by pressing the DEL (delete) key the selection defaults to 
Auto, which will auto-scale that entry.   

X Axis is the next dropdown list.  The first variable that it contains is Time Span – choose this if you  want 
a single-variable plot, displayed over a period of between 2 and 60 minutes.  Enter the time in the next 
field, Span.  Min and Max will be grayed out.  Enter any variable except Time Span if you prefer a two-
variable scatter plot, then enter the Min and Max scales for that variable.  The Span field will be grayed 
out. 

The first variable in the Y Axis list is None.  Choose None if you do not want the graph displayed.  For 
example, if you set up Graph1 as described above and select None for both Graph2 and Graph3, you will 
see a single large graph.  Select None for Graph3 to display two graphs only, etc.  
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Toggle View (F4) 
Toggle View (F4) is a simple function key used to switch between Numeric and Graph View.   

End Recording (F5) 
When recording data, press End Recording (F5) to terminate a recording session. 

Record (F6) 
Press Record (F6) to manually record a measurement.  Note that you must have first initiated a recording 
session under Operations (F1), Rec Options (F2).  See Recording Options on page 30. 

 

Immediately after pressing Record (F6), a message similar to the above will be displayed in the status 
bar indicating that the measurement was recorded to the designated file. 
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Z-Diff Bal (F7)  
To manually access either Zero or Diff Bal functions at any time during measurements, press Zero (F7) 
for CIRAS-3 SC to perform a Zero or Z-Diff Bal (F7) for CIRAS-3 DC.   For CIRAS-3 DC users, press the 
arrow keys to select Zero or Diff Bal. Press ESC to abort.  Note, the CIRAS-3 SC only requires Zero since 
it is a single channel analyzer.  Therefore there is no need to perform Diff Bal with the CIRAS-3 SC.  Diff 
Bal is required from time to time with the CIRAS-3 DC since it is a dual channel analyzer and the 
reference and analysis IRGAs need to be kept in balance. 

 

Use Diff Bal when you have selected Manual Zero/Diff Bal Mode and you are prompted to run Diff Bal 
with a message in the status bar, “Diff Bal required, ensure CO2r is stable”.   Otherwise, run Diff Bal as 
often as is practical.  Zero and Diff Bal will otherwise be performed automatically at regular 30 minute 
intervals by CIRAS-3. Diff Bal will help ensure that detectable Analysis gas differentials are real, and not 
simply artifacts of unbalanced IRGA cells. 

Be sure that CO2r is not changing at the time that you run Diff Bal.  Remember that Diff Bal diverts the 
Reference gas stream through both Reference and Analysis cells and corrects for any small differences 
between the Reference and Analysis cells measuring the same gas sample.  If CO2r was changing 
substantially during the Diff Bal process, the resulting difference and applied offset would be artificial, a bit 
like trying to hit a moving target versus a stationary target.  In this sense, it is possible to perform a “bad” 
Diff Bal.   

 

 

 

 

 

 

Tip 
Prior to measurements and whenever you 
expect very low CO2 differential (CO2d), we 
recommend that you perform a manual Diff Bal 
(F7) for greater accuracy. 
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Help (F8) 
Press Help (F8) to for on-line assistance throughout the software.  
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Section 8.  Operations 
Operations (F1) 
From the numeric or graph display, press Operations (F1) to access numerous system functions 
including: 

• Back (F1) 
• Rec Options (F2) 
• Set Clock (F3) 
• View Saved data ( F4) 
• Calibration (F5) 
• Diagnostics (F6) 
• FW Upgrade (F7) 
• Help (F8) 

Recording Options (F2) 
Press Operations (F1) > Rec Options (F2) to set up a recording session.  There are 2 options available: 

• Manual recording  
• Timed recording 

Manual Recording 
Select the desired recording option at the top of the screen by using the Left or Right arrow keys – the 
first option is Manual recording.   
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Timed Recording 
Using the arrow keys select Timed recording and use the TAB key to highlight the Time intervals field, 
then press Expand List (F4) to drop down the available selections in the list.  Data can be recorded 
automatically at intervals from 2 seconds to 30 minutes.  Use the Up or Down arrows to make the 
selection and press OK.  Accept the default filename or rename it, press Start (F2) to begin recording 
and proceed back to Numeric or Graph Views screens as described above.    

The status bar at the bottom of the screen will indicate Next record in mm:ss, counting down to the next 
automatic recording interval.  Timed recording continues indefinitely at the selected recording interval 
unless paused.  This can introduce unnecessary and irrelevant data into your data file.  To suspend 
recording temporarily, for example, to change the leaf sample or run a manual Zero or Diff Bal, press 
Operations (F1), Rec Options (F2), Pause (F3).  Press Resume (F3) to continue automatic recording.   

If Timed recording is selected, tab to Time intervals, arrow down to select a fixed time interval from 2 
seconds to 30 minutes and hit OK to make your selection. 

Data file folder:  indicates the location to save the data file, internal memory or external (USB) memory.  
The next field is Start recording data file:  where a default filename using the serial number of the 
CIRAS-3 and current date appears, e.g. 0000_20130131_00.  The date format is yyyymmdd.  Each new 
data file you create will be sequentially numbered, beginning with that day’s date, such as 
0000_20130131_00. 0000_20130131_01, 0000_20130131_02.  You can the change the filename by 
pressing the TAB key to highlight the field, and the DEL key to backspace and delete characters, then 
use number keys to enter your own numeric filename.  You cannot overwrite an existing data file.  Later, 
you can export the file and rename it using alpha characters.   FOLDER:  \Flash Disk\CIRAS3\Data\ 
indicates the internal memory location, and the field beneath it lists all currently stored data files. 

Press Start (F2) to begin recording data – you are automatically returned to the Operations screen, The 
status bar indicates that you are now in Recording mode, press Back (F1).  At this point you can use 
Graph Set to enter your preferred combination of numeric data, graphics and x-y scaling, if you haven’t 
done so already.    

When you are ready to record data, press Record (F6) on the console.  All recorded data points are 
indicated in the console status bar, i.e. “record 1 saved to file: 0000_20130131_01.xml”. Red triangle 
markers clearly indicate recorded data points in Graph View, if displayed.  Press End Recording (F5) to 
end the recording session.  The status bar will display “Recording stopped. Safe to power off system”.  
Alternatively, press Operations (F1) > Rec Options (F2) > Stop (F2) to end the recording session.    

 

 

 

 

 



CIRAS-3 SC/DC Operation Manual V. 1.00 32 support@ppsystems.com 
 

Reviewing and Transferring Data Files 

Transfer Data (F6) 
Retrieving your .xml data files from CIRAS-3 internal memory is a routine operation that is accomplished 
with a few easy steps.  Importantly, we allow two-way transfer of one file type.  The example below 
describes transferring data files.  Press Operations (F1) > Rec Options (F2) and Transfer Data (F6).    

The Transfer Files screen is dominated by two large fields: Internal Memory Files is on the left, and USB 
Memory Files on the right side.  Use the TAB key to move back and forth between the two file locations.  
Within a location field, use the Up and Down arrow keys to highlight files, one at a time, and press OK to 
select the file you want to move.  You know the file has been selected when it has a check mark in the 
small box to its left.  

 

 

 

 

 

 

 

 

 

 

 

Insert a USB2 or newer device (alternatively referred to as “memory stick” or “thumb drive” or “USB Flash 
Memory”) into the USB port located at the back of the console.  Press Scan USB (F7) to see the contents 
stored on the USB device – only compatible .xml files will appear. 

To move a copy of the data file from the Internal Memory to the USB Memory, select the file and press 
Export (F3).  A file that has been transferred is indicated by an asterisk symbol (*) on the right side of the 
location field, next to the file name.  Note that the file remains in its original location – files can be deleted 
from Internal Memory by pressing Delete Int Files (F6).   

You can also import data files back to Internal Memory if desired.   To move a copy of a data file from the 
USB Memory to Internal Memory, select the file and press Import (F2).  Again, the file remains in its 
original location – files can be deleted from USB Memory by pressing Delete Ext Files (F5).   
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Set Clock (F3) 
Press Operations (F1) > Set Clock (F3) to view the system clock.  To change the date or time, highlight 
the item needing to be changed and use the up and down arrows to set.  Use the Tab key to move 
through the selections and when finished press Accept F2. 

 

 

 

 

 

 

 

 

View Saved (F4) 
Press Operations F1 > View Saved (F4) to view data stored on internal memory or on the USB.  This 
feature of CIRAS-3 allows almost immediate review of recorded data on the console, in both tabular and 
graphical formats.  To enter the View Saved Data screen press Operations (F1) and View Saved (F4).  
The most recently saved .xml data file opens automatically.  The location of the file is selected by using 
the Left and Right arrow keys to move between Data file folder: internal memory or USB memory.  The 
next field shows the internal memory default location and the most recently created data file, e.g. File: 
\Flash Disk\Ciras3\Data\0000_20130221_02.xml.   With this field highlighted press Expand List (F4) and 
scroll down to an earlier file if desired. 

Press TAB to move to the data table, use the Down arrow to scroll through the table.  The table column 
headings indicate its content, which for practical reasons displays most, but not all of the full .xml data file.  

Tip 
It is very important to have the correct date and 
time on the CIRAS-3 as this is most commonly 
used to identify data files. 
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Press TAB to move to the Y axis variable field. Here you can press Expand List (F4) to see available 
variables, or press the Down arrow sequentially to display the variables one at time, as single-variable 
graphs.  The Y axis is auto-scaled and the default X axis is a time span.  As in Recording, the data 
points in the graph appear as red triangle markers.  Press TAB to highlight the X axis variable field.  The 
default variable is time (HH:MM:SS), and can be changed to a measured variable to create a two-variable 
scatter plot, in which case the X axis is also auto-scaled.   

Press View Table (F2) to display only tabular data – press View Graph (F2) again to display only 
graphical data.  Press View Both (F2) to return to the default combined display.  Press Back (F1) to exit 
View Saved Data. 
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Calibration (F5) 
Press Operations (F1) > Calibration (F5).  This is where users can calibrate the CIRAS-3 CO2 and H2O 
infrared gas analyzers. 

Recalibrate (F2) 
To recalibrate the CO2 and H2O gas analyzers, press Recalibrate (F2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tip 
All CIRAS-3 systems receive a thorough factory 
calibration before it is shipped.  THERE 
SHOULD BE NO NEED TO RECALIBRATE 
ANY SENSORS FOR A LONG PERIOD OF 
TIME.  It is very important that you properly 
maintain the desiccants (Soda Lime, Drierite 
and Molecular Sieve) to ensure that they are 
fresh.  As long as the chemicals are fresh the 
CIRAS-3 will receive a proper zero resulting in 
long term accuracy, stability and calibration of 
the CO2 and H2O gas analyzers. Simple, 
periodic checks of sensor calibration are 
recommended. 
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Calibration Setup 
 

CIRAS-3 SC CIRAS-3 DC 
 

 
 

 

 

 

CO2 Calibration 
For CO2 recalibration we recommend a certified, accurate tank (< 1.0% accuracy) of compressed gas 
containing CO2 in air (not CO2 in nitrogen).  Generally speaking, it is recommended that your calibration 
gas mixture contains a CO2 concentration slightly above your normal measurement range.  For instance, 
if most of your measurements are made near CO2 levels in the range of 390-450 µmol mol-1, a calibration 
mixture of 500 µmol mol-1 would be recommended. 

1. Ensure that all chemicals are fresh. 
2. Connect the CO2 calibration mixture to the “REF IN” gas port on the CIRAS-3 SC and to both the 

“REF IN” and “AN IN” console as shown above.  We recommend using flexible tubing to easily 
connect to the gas port and a flow rate of 250-300 cc/min.  Be sure to include a vent pipe 
between your calibration gas mixture and CIRAS-3 SC and DC to avoid overpressure. 

3. Enter the CO2 gas concentration of your calibration mixture in the CO2 box and press Start CO2 
Cal (F2). 

4. Monitor the CO2r and CO2a values and when steady, press Data Steady (F4).  New scaling 
factors for both the Reference and Analysis CO2 IRGAs will be determined and displayed.  To 
accept the new calibration, press Accept Cal (F5) or Quit (F1) to abort the calibration.  If you 
choose to Quit the calibration, you will be prompted with “CIRAS-3 Reject new calibration”.  
Press OK. 

You always have the option to reset the CO2 IRGAs back to factory calibration by selecting Factory Cal 
(F6). 

 

 

 

Vent Pipe 

Vent Pipe 

Incoming CO2 or 
H2O calibration gas 

mixture 

 (250-300 cc/min) 

 

Incoming CO2 or H2O 
calibration gas 

mixture 

 (250-300 cc/min) 
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H2O Calibration 
For H2O recalibration we recommend using an accurate humidity generator or water vapor generator. 

1. Ensure that all chemicals are fresh. 
2. Connect the H2O calibration mixture to the “REF IN” gas port on the CIRAS-3 console as shown 

above.  We recommend using flexible tubing to easily connect to the gas port and a flow rate of 
250-300 cc/min.  Be sure to include a vent pipe between your calibration gas mixture and CIRAS-
3 to avoid overpressure. 

3. Enter the H2O gas concentration of your calibration mixture in the H2O box and press Start H2O 
Cal (F3). 

4. Monitor the H2Or and H2Oa values and when steady, press Data Steady (F4).  New scaling 
factors for both the Reference and Analysis H2O IRGAs will be determined and displayed.  To 
accept the new calibration, press Accept Cal (F5) or Quit (F1) to abort the calibration.  If you 
choose to Quit the calibration, you will be prompted with “CIRAS-3 Reject new calibration”.  
Press OK. 

You always have the option to reset the H2O IRGAs back to factory calibration by selecting Factory 
Cal (F6). 

 

 

 

 

 

 

 

 

Diagnostics (F6) 
Press Diagnostics (F6). The CIRAS-3 contains numerous sensors to measure CO2, H2O, signals from 
external probes and gas flow through the instrument.  The Diagnostics function collects the signals from 
each of these sensors and summarizes them.  This information is extremely valuable in troubleshooting 
systems remotely and can be compared with factory records to identify any minor or major changes in the 
system.  Note that several of the options shown in Diagnostics are not relevant to the CIRAS-3 SC or DC 
and instead are used with our CIRAS-3 Portable Photosynthesis System.  The only Diagnostics functions 
that apply to the CIRAS-3 SC and DC are IRGA (F2), Flow (F4), Power (F5) and Report (F7). 

 

 

 

 

TIP 
Make sure that the flow rate from your CO2 or 
H2O calibration gas mixture is at least 250 
cc/min.  Otherwise, atmospheric air could be 
drawn into the vent pipe leading to errors in 
calibration.  
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IRGA (F2) 
Press IRGA (F2) to view readings associated with the IRGAs. 

  

 

 

Function Keys 

Measure (F2) Press Measure (F2) to show A/D readings in “Measure” mode.  Values in the 
Measure column are dependent on current CO2 and H2O gas concentrations 
but should be between 30000 and 55000 for CO2 Ref, CO2 An, H2O Ref 
and H2O An. 

Diff (F3) Press Diff (F3) to show A/D readings in “Differential” mode.  Values in the 
Diff column are dependent on current gas CO2 and H2O gas concentrations 
but should be between 30000 and 55000 for CO2 Ref, CO2 An, H2O Ref 
and H2O An. 

Zero (F4) Press Zero (F4) to show A/D readings in “Zero” mode.  Values in the Zero 
column should be the highest values and in the range of 50000 ( ± 30000) 
for CO2 Ref, CO2 An, H2O Ref and H2O An. 

Auto Zero (F5) Press Auto Zero (F5) to execute a Zero.  At the conclusion of the Zero the 
readings in Diagnostics will update. 

Stored Zeros (F6) Press Stored Zeros (F6) to display the history of Stored Zeros. 
Reset Zeros (F7) Press Reset Zeros (F7) to reset the stored Zeros. 
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Flow (F4) 
Press Flow (F4) to view readings associated with the pumps and flow rates. 

 

 

Flow Control and Valve Readings/Settings 

Cuvette flow setting Not Applicable 

IRGA flow setting Press Tab to place cursor into this box.  Enter a value between 50 and 100 
and then OK to check the IRGA flow circuit.  In the table above, the Analyzer 
flow, Reference flow and IRGA flow setting should be close to your set value. 

CO2 valve PWM Not Applicable 
H2O valve PWM Not Applicable 
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Power (F5) 
Press Power (F5) to view readings associated with the system power. 

 

 

Power Readings 

External voltage Displays the voltage from an external power source (i.e. CIRAS-3 AC 
Adapter/charger).  When the CIRAS-3 AC Adapter/Charger is connected to 
the console EXT/PWR socket, this should read approximately 15V.  When 
disconnected, it should read 0.00V 

System voltage Displays the current voltage of the main control PCB.  Normally, this value 
will be similar to the Battery voltage reading. 

Battery voltage Displays the current voltage of the internal, rechargeable Li-ion battery pack. 
Battery current Displays the current status of the internal, rechargeable Li-ion battery pack.  

A negative value represents the drain on the battery and a positive value 
represents the charging current. 

Battery charge Displays the current state of charge of the internal, rechargeable Li-ion 
battery pack.  A value of 100 represents a fully charged battery and likely 
connected to the AC Adapter/charger. 

Battery remaining Displays the estimated system operation time remaining which is based on 
current environmental control settings (i.e. temperature control, light control, 
etc.). 
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Report (F7) 
Press Report (F7) to generate a Diagnostics report. 

 

Press F2 to have the report sent to internal memory or F3 to send it to the USB drive (a USB thumb drive 
must be inserted into either USB1 or USB2 on the console).  A message similar to below will appear on 
the CIRAS-3 display: 

 

Press OK to complete the transfer.  The file will be saved as a .xml file which can then be emailed directly 
to PP Systems for further analysis to assist in troubleshooting and diagnosis. 
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Firmware Upgrade (F7) 
Press FW Upgrade (F7). This feature allows you to upgrade CIRAS-3 system modules easily in the field.   

 

Firmware modules are available from our web site and can be downloaded and copied to the appropriate 
folder (\CIRAS3\Firmware) on your USB thumb drive.  Once the files are on the thumb drive, insert it into 
the USB1 or USB2 slot on the CIRAS-3 console.  By default, Yes is highlighted and can be selected by 
pressing “OK” to view both the currently installed firmware versions and available versions on the USB 
thumb drive.  If you have not yet inserted the USB thumb drive into the CIRAS-3 console, you can do so 
now and then press Scan USB (F7) to view the available files.  To upgrade or downgrade (depending on 
your requirements) to a new firmware version for a particular CIRAS-3 module, arrow to the module, 
press “OK” to check it and then hit Upgrade (F3).  Note that the PLC and APA modules do not apply to 
the CIRAS-3 SC or DC and instead are used with our CIRAS-3 Portable Photosynthesis System. 

  

There are 3 CIRAS-3 modules that can be upgraded/downgraded as follows: 

• Console – Firmware associated with the CIRAS-3 main console. 
• Air/Flow – Firmware associated with pumps and flow rates. 
• IRGA – Firmware associated with the optical bench (infrared gas analyzers) 

If you have any questions related to firmware compatibility, please get in direct contact with PP Systems. 
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Section 9.  Remote Display 
All CIRAS-3 SC and DC information can be displayed remotely from a PC computer if desired using 
application software available from Microsoft.  Depending on your computer’s operating system, you will 
need to run either Windows Mobile Device Center or ActiveSync to establish communication with the 
CIRAS-3 SC or DC. 

Windows Mobile Device Center (WMDC) 

Windows Vista, Windows 7 and Windows 8 Operating Systems 

For newer computers running Windows Vista, Windows 7 or Windows 8, the Windows Mobile Device 
Center (WMDC) replaces ActiveSync. This is also a downloadable application available from the 
Microsoft site. Please note that the current Microsoft website implies that this only operates in Vista but 
we have successfully tested this application using Windows 7 and 8. 

If connected properly and running Windows Vista, Windows 7 or Windows 8, communication should be 
automatically detected and a message similar to the following should appear on your PC screen: 

 

 

The ActiveSync Remote Display (ASRDISP) application is included on the USB Flash Drive provided by 
PP Systems. This is an unsupported Microsoft application provided as part of their developer Power Toys 
program.  Once the WMDC connection has been established, the ASRDISP can be used to view data 
from the CIRAS-3 console remotely on your PC. 
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ActiveSync (For Older PCs) 

Windows XP and Prior Operating Systems 

In your PC is running Window XP and prior versions, you must download ActiveSync from the Microsoft 
site and install it to your PC in order to run this application. 

Remote Display 
This feature allows the user to view all of the items (screens) on the CIRAS-3 on a remote device such as 
a PC computer or projector. This can be extremely useful presenting information to a large group of 
people or for teaching applications.  Copy the ActiveSync Remote Display file named ASRDISP.exe from 
your flash drive (supplied by PP Systems) to your PC.  You can then create a short cut on your desktop to 
make it easier to locate and execute the program.  Double-click on the ActiveSync Remote Display icon.  
Please note that when connecting to the CIRAS-3 an "Unknown CPU" error may be reported. If you 
receive this error, simply hit OK to bypass this message and everything should work normally and 
whatever is being displayed on your CIRAS-3 console should now be displayed on your PC. 

 

Screenshot showing remote display of the CIRAS-3 SC console 

 

When viewing data on your PC screen, you will notice that the function keys do not appear.  You can use 
the function keys on your PC keyboard and it will act just like the function keys on the CIRAS-3 SC and 
DC console. 
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Section 12.  Data Output 
Stored data is output in the following format: 

 
Date/Time 

µmol 
mol-1 

µmol 
mol-1 

µmol 
mol-1 mb mb mb 

RecType ExcelTime CO2r CO2a CO2d H2Or H2Oa H2Od 
M 12/16/13 12:40 PM 390.00 390.10 0.10 11.80 11.90 0.10 

 

V V oC mb  

AN1 AN2 Tirga Pr Status 
90 0 55 1014 

  

Measured Data 

M Record Type (Measured) 

ExcelTime Date and Time (Per user format in Excel) 

CO2r CO2 Reference (umol mol-1) 

CO2a CO2 Analysis (umol mol-1) 

CO2d CO2 Differential (umol mol-1) 
H2Or H2O Reference (mb) 
H2Oa H2O Analysis (mb) 
H2Od H2O Differential (mb) 
AN1 Analog 1 (V) 
AN2 Analog 2 (V) 
Tirga Temperature of IRGA (o C) 

Pressure Barometric Pressure (mb) 
Status Available for system reporting/faults 

 

The data output is identical between the CIRAS-3 SC and DC with the only exception being that the 
columns for CO2a, CO2d, H2Oa and H2Od will show 0 with the CIRAS-SC.  These columns will be 
populated with measured values from the CIRAS-3 DC. 
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Section 13.  Troubleshooting & Diagnosis 
Power 

If you observe… This usually means… Solution 

CIRAS-3 battery status is low.  The internal battery requires 
recharging. 

 

 

 

 

Place on charger for at least 8 
hours to completely recharge the 
battery or charge it long enough 
to get you through your 
measurements.  Battery capacity 
and estimated operation time (in 
minutes based on current 
environmental control settings) 
are displayed in the lower right 
hand corner of the LCD. 

A problem with the charger. Make sure that the Charger LED 
is illuminated green when 
connected to power and check 
that the output on the socket 
shows ~ 15V.  If the output 
voltage is less than ~12V then 
the problem is a faulty charger. 

The CIRAS-3 will not power up. Dead internal battery. Place on charger for at least 8 
hour to recharge the battery or 
charge it long enough to get you 
through your measurements. 

Battery is not connected 
internally. 

Open battery compartment and 
verify that the battery is 
electrically connected and 
connect if necessary. 

External power supply not 
connected 

Connect the power supply to the 
“Ext Pwr” socket on the console 

The battery only appears to 
power the system for less than 3 
hours. 

Capacity is being reduced as a 
result of age and maintenance. 

 

If you have a battery that is 2+ 
years old and depending on its 
amount of use (hours) and 
history of charging, it may need 
to be replaced. 

The Charging LED is flickering 
amber (not steady). 

The CIRAS-3 was not powered 
off when the battery was low and 
it continued to drain beyond 
normal levels. 

The battery requires a longer 
charging period to get back up to 
full charge status.  If the charger 
LED continues to flicker after 24 
hours, the battery may require 
replacement.  
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CO2 Measurement 

If you observe… This usually means… Solution 

CO2r levels are reading higher 
than expected. 

There is a leak somewhere in the 
gas circuit allowing external 
ambient air into the system.  
Usually this is associated with 
the absorber columns and the 
result of a recent desiccant 
change. 

Check that both absorber column 
assemblies are firmly fitted to the 
CIRAS-3 console and check all 
“O” rings to ensure that they are 
all firmly seated and not pinched 
off or cracked. 

CO2r levels are reading lower 
than expected. 

The soda lime or molecular sieve 
are exhausted and require 
replacement. 

 

 

 

Check soda lime and molecular 
sieve and replace accordingly.  If 
any of the columns are 
approximately 50% exhausted 
they should be replaced.  Pay 
special attention to the 
molecular sieve as this 
desiccant is non-indicating 
and should be replaced when 
replacing the Drierite in the 
same column. 

Fluctuating CO2r or CO2a values Exhausted desiccants. Replace 

 One or both sampling pumps are 
dirty and not running at optimum 
rates. 

Flush pumps with alcohol.  If 
problems persist replace pump.  
Another trick is to swap the 
reference and analysis pump.  
This will help determine which 
pump needs cleaning or 
replacement.  For instance, if the 
CO2r is fluctuating and after 
swapping pumps the CO2a value 
starts fluctuating you can easily 
determine which pump is the 
problem. 

 Dirty hydrophobic filter. Replace white plastic 5 micron 
hydrophobic filter. 

A slow drift in CO2 readings Exhausted soda lime. Replace soda lime. 
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H2O Measurement 

H2Or levels are reading higher 
than expected. 

That there is a leak somewhere 
in the gas circuit allowing 
external ambient air into the 
system.  Usually this is 
associated with the absorber 
columns and the result of a 
desiccant change. 

Check that both absorber column 
assemblies are firmly fitted to the 
CIRAS-3 console and check all 
“O” rings to ensure that they are 
all firmly seated and not pinched 
off or cracked. 

Exhausted H2O scrubber. Check Drierite and replace if 
necessary. 

H2Or levels are reading lower 
than expected. 

Desiccants are exhausted and 
require replacement. 

 

 

 

 

Check desiccants and replace 
accordingly.  If any of the 
columns are approximately 50% 
exhausted they should be 
replaced.  Pay special attention 
to the molecular sieve as this 
desiccant is non-indicating 
and should be replaced when 
replacing the Drierite in the 
same column. 

Fluctuating H2Or or H2Oa values Exhausted desiccants. Replace Drierite and Molecular 
Sieve. 

One or both sampling pumps are 
dirty and not running at optimum 
rates. 

Flush pumps with alcohol.  If 
problems persist replace pump.  
Another trick is to swap the 
reference and analysis pump.  
This will help determine which 
pump needs cleaning or 
replacement.  For instance, if the 
CO2r is fluctuating and after 
swapping pumps the CO2a value 
starts fluctuating you can easily 
determine which pump is the 
problem. 

Dirty hydrophobic filter. Replace white plastic 5 micron 
hydrophobic filter. 

A slow drift in H2O readings Exhausted desiccants. Replace Drierite and Molecular 
Sieve. 
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Flow Control 

If you observe… This usually means… Solution 

Pumps sound louder than usual A restriction somewhere in the 
gas circuit. 

Check for kinked tubing. 

The absorber column is not firmly 
seated in the manifold. 

Check the absorber column and 
ensure secure fit. 

Tubing may have slipped of one 
of the internal sampling pumps. 

Check all internal pumps and 
tubing connections. 

Blocked air filter(s). Try changing out filters to see if 
problem is rectified. 

Reference sampling pump is not 
running 

The pump is not connected 
electrically. 

 

Check electrical connection and 
ensure that it is connected and 
secured in place via the locking 
connector at location REF PUMP 
on internal PCB. 

Possible seizure of the pump. Try tapping on the pump with a 
small screwdriver.  Sometimes 
the internal vanes can stick and a 
simple tapping releases them 
and the pump is back up and 
running.  You might want to also 
consider flushing the pump with 
alcohol. 

Analysis sampling pump is not 
running 

The pump is not connected 
electrically. 

Check electrical connection and 
ensure that it is connected and 
secured in place via the locking 
connector at location AN PUMP 
on internal PCB. 

Possible seizure of the pump. Try tapping on the pump with a 
small screwdriver.  Sometimes 
the internal vanes can stick and a 
simple tapping releases them 
and the pump is back up and 
running.  You might want to also 
consider flushing the pump with 
alcohol. 
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Data Management 

If you observe… This usually means… Solution 

I am unable to record 
measurements. 

You have not gone into “Rec 
Options” to set up and initiate a 
recording session. 

Go to Operations>Rec Options 
and select the type of recording 
planned (Manual or Timed), 
where you want the data saved 
(internal or external memory) and 
create or edit the data file.  When 
finished, press Start (F2) 

Very important.  Always click 
End Recording (F5) when 
using “Manual recording” to 
terminate a session to safely 
preserve all stored data. 

I can’t find my stored data on the 
USB memory stick (thumb drive) 

Under Rec Options you are 
probably set up to store data to 
“internal memory” which is where 
the data is likely saved. 

Check internal memory to view 
your saved data.  If you want to 
store data to your USB memory 
stick, make sure Data file folder 
is set to “external memory” and 
you have a USB memory stick 
inserted in USB1 or USB2. 

I can’t find my stored data in 
internal memory 

Under Rec Options you are 
probably set up to store data to 
“external memory” which is 
where the data is likely saved. 

Check external memory to view 
your data (USB memory stick 
needs to be inserted into USB1 
or USB2 on the CIRAS-3 
console.  If you want to store 
data to your internal memory, 
make sure Data file folder is set 
to “internal memory”. 

Please download from the 
Microsoft web site Download 
Center and then install. 

You have not downloaded 
ActiveSync (Windows XP users) 
or Windows Mobile Device 
Center or WMDC (Vista or 
Windows 7 users) from the 
Microsoft website. 

Go to the Microsoft download site 
(http://www.microsoft.com/en-
us/download/default.aspx) and 
download and install the program 
to your computer. 

 

 

 

 

http://www.microsoft.com/en-us/download/default.aspx
http://www.microsoft.com/en-us/download/default.aspx
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If you observe… This usually means… Solution 

Can’t detect ActiveSync 
connection (even though you 
have downloaded it and installed 
it on your computer and the USB 
cable is properly connected) 

Windows Mobile Device Center 
(WMDC) does not see or 
recognize a valid connection. 

On your computer, 
execute WMDC.  At this 
point it will show not 
connected. 
Connect USB cable 
between computer and 
CIRAS-3 (PC Mini-B 
connector).  WMDC 
should now show 
connected.  If it doesn’t, 
Unplug USB cable from 
CIRAS-3 and exit out of 
the CIRAS-3 console 
application by pressing 
Escape from top level 
(i.e. numerical or 
graphical display on 
LCD) and then OK. 
Re-connect USB cable to 
CIRAS-3.  WMDC should 
now show “Connecting” 
and after a few seconds 
show “Connected”. 
Start the CIRAS-3 PC 
Utility program on your 
computer and click on 
View>Remote Display.  If 
you get a message “The 
OS or CPU device…” 
click OK. 
Double-click on the 
CIRAS3 icon over to the 
left on your computer 
desktop and the 
“Welcome to CIRAS-3” 
message should appear. 
Press F1 on  your 
computer keyboard to 
continue. 

The data and time shown with 
my data are incorrect 

The date and time are not 
properly set up on the CIRAS-3 

Go to Operations>Set Clock and 
set the appropriate date and 
time. 
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Status Codes Displayed on the CIRAS-3 LCD 
 

If you see the following status 
message displayed on the 

CIRAS-3 SC or DC main 
console… 

It usually means…. Solution to the problem. 

DIFF-BAL required, ensure 
CO2r stable 

This message appears when 
Zero,Diff Bal Mode is set to 
“Manual” under Settings and the 
system is recommending that you 
perform a DIFF BAL (which we 
strongly recommend to ensure 
calibration stability and accuracy).   

Check that your CO2r value 
is stable and if not you should 
perform a manual “Diff Bal (Z-
Diff Bal>Diff Bal). 

ZERO required This message appears when 
Zero,Diff Bal Mode is set to 
“Manual” under Settings and the 
system is recommending that you 
perform a ZERO (which we strongly 
recommend to ensure calibration 
stability and accuracy).   

When prompted, we 
recommend that you perform 
a manual zero (Z-Diff 
Bal>Zero). 

Divide by zero Possible corruption of system data 
pointers or calculation error. 

Power cycle the CIRAS-3 and 
the problem should be 
removed.  If not, contact PP 
Systems. 

Time out for DIFF BAL The CO2r or H2Or concentration is 
fluctuating too much during DIFF 
BAL and the system is unable to get 
a good fit. 

Perform manual Zero and Diff 
Bal.  If you are operating in 
“Manual” mode for Zero and 
Diff Bal, we recommend 
changing this to Automatic. 

DIFF BAL CO2 out of range The DIFF BAL value for CO2 is > 
20 ppm.  Typically this is due to 
inaccurate recalibration or 
deterioration of the internal sample 
cell due to dust, dirt, water. 

Perform a manual Diff Bal (Z-
Diff Bal>Diff Bal.  If problem 
persists contact PP Systems.  
Also ensure that all 
desiccants are fresh and that 
the absorber columns are 
firmly seated in their 
respective manifolds. 
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If you see the following status 
message displayed on the 
CIRAS-3 main console… 

It usually means…. Solution to the problem. 

DIFF BAL H2O out of range The DIFF BAL value for H2Or is > 
0.5 mb.  Typically this is due to 
inaccurate recalibration or 
deterioration of the internal sample 
cell due to dust, dirt, water. 

Perform a manual Diff Bal (Z-
Diff Bal>Diff Bal.  If problem 
persists contact PP Systems.  
Also ensure that all 
desiccants are fresh and that 
the absorber columns are 
firmly seated in their 
respective manifolds. 

Reference flow too high The reference sampling pump is 
faulty or possibly electrically 
connected in reverse.  This is also 
sometimes seen after a 
recalibration. 

Check pump connection and 
replace if necessary. 

Ref flow low Possible kink in tubing reducing flow 
or possible build-up of dirt/dust over 
time and requires cleaning with 
alcohol. 

Check for kinked tubing and 
recommend cleaning of 
pumps. 

An flow high The analysis sampling pump is 
faulty or possibly electrically 
connected in reverse. 

Check pump connection and 
replace if necessary. 

An flow low The analysis sampling pump has 
built up dirt/dust over time and 
requires cleaning with alcohol. 

Check for kinked tubing and 
recommend cleaning of 
pumps. 
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Section 14.  Routine Maintenance 
CIRAS-3 SC and DC Main Console 
Most internal components can easily be accessed by loosening the 2 small screws on the front of the 
CIRAS-3 main console and gently pulling back on the door as shown below.   

CIRAS-3 SC CIRAS-3 DC 

 

 

 

 

The only internal components that may require routine maintenance are as follows: 

• Li-Ion Battery (if supplied) 
• Air Sampling Pumps (Reference and Analysis) 
• Air Filters 

Li-Ion Battery (Optional) 
The CIRAS-3 is powered by a single, 7.2V Li-Ion battery which is capable of delivering up to 8 hours 
continuous use in the field (dependent on environmental controls).  This should last for many years.  We 
recommend that the battery is charged every night when the system is in regular use and ALWAYS 
charge the internal battery to full capacity prior to storing the system for extended periods.  We also highly 
recommend that the internal battery gets charged every 3-4 months when not in use to preserve capacity.  
A power supply is included with the CIRAS-3 for charging the internal battery or for extended operation.  
To charge the internal battery, connect the power supply to the “EXT PWR” plug on the back of the 
CIRAS-3 main console.  The indicating LED above the plug shows the charge status of the internal 
battery.  It will illuminate a steady amber when charging and green when the battery is fully charged.  
Therefore if the battery was placed on the charger overnight, the indicating LED should be a steady green 
in the morning. 

 

 

7.2V Li-Ion Battery 

(Optional) 

7.2V Li-Ion Battery 

(Optional) 

REF 

PMP 

REF 

PMP 

AN 

PMP 
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Re-Order Information 

Part Number Description 

41526-1 Battery Pack, Li-Ion Battery 7.2V 

STD552 Power Supply, CIRAS-3 

STD550 External Charger for CIRAS-3 Internal Battery Pack 

 

Air Sampling Pumps (Reference and Analysis) 
The CIRAS-3 has 2 rotary vane pumps used for sampling the reference and analysis air and should be 
inspected periodically.  Rotary vane pump components wear with prolonged use and material from the 
vanes may build up over time within the pumps.  The risk of this situation from occurring can be 
minimized by regular pump cleaning with alcohol.   

Typically, the following symptoms are attributed to a worn of faulty reference or analysis pump: 

1. Noise – a worn pump usually sounds rough or vibrates. 

2. Temperature – the outer casing (near the pump serial number) feels warm compared to other 
pumps. 

Removing a Pump. 
It is very easy to remove a pump for servicing. First, trace the electrical connection to the pump and 
disconnect the 2-pin connector from the terminal on the CIRAS-3 Flow board.  

Analysis Pump – Connected to connector labeled “AN PUMP” 

Reference Pump - Connected to connector labeled “REF PUMP” 

The connector is removed by gently bending back the connector lock and sliding out the connector. 
Please note the orientation of the electrical connector for correct re-fitting of the pump.  

The pumps are secured in position by the gas tubing and pump bracket. The pump can be removed by 
gently pulling the gas tubing off both the inlet and exhaust ports on the pump and gently prying the pump 
out from the securing pump bracket. 

Servicing a Rotary Vane Pump (Reference & Analysis). 
During pro-longed operation the vanes inside the pump may wear and deposit material inside the pump. If 
these pumps are running erratically or sound louder than normal, we recommend cleaning the pump(s) by 
flushing it through with iso-propyl alcohol. 
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The following procedure can be adopted: 

1. Remove the gas tubing from the inlet and exhaust ports on the pump and remove the pump from 
the CIRAS-3 console.  Fit a small piece of tubing on both the inlet and exhaust ports on the 
pump. 

2. Hold the pump above a beaker of iso-propyl alcohol and dip the tube into the alcohol (see below).  
3. Using a laboratory power supply, simply apply 5-6V to both pins on the black electrical connector 

to power the pump. 

 

Run the pump to draw alcohol through it for a minute or so to ensure that any material is removed.  
Please note that the pumps are not sealed, so it is normal to see alcohol leak through the sides of them 
during this procedure. When finished, run the pump in air for at least 15 minutes to allow any residual 
alcohol to evaporate. Ideally, let the pumps dry outside of the CIRAS-3 overnight.  If the pumps are 
reconnected prematurely, the absorber chemicals will be exhausted quicker than usual. 

Re-connect the gas tubing to the pumps and secure in place inside the console using the pump bracket.  
If the reference or analysis pump is seized, it may be freed by tapping it on the bench or by reversing the 
voltage to run it backwards.  If this does not work, pump replacement is usually required. 

Re-Order Information 

Part Number Description 

10127-1 Air Sampling Pump 

 

Air Filters 
The internal optics and gas circuit are protected by internal 5 micron air filters located inside the main 
console.  All filters are blue and can easily be identified.  The blue filters are held in place by the gas 
tubing and can easily be changed by separating from the gas tubing.  We recommend that for optimal 
operation that these filters are changed regularly per the following schedule: 

Re-Order Information 

Part Number Description 

30124-1 Air Filter, 5 micron 
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Desiccants and Absorber Columns 
The CIRAS-3 has one well labeled absorber column assembly (total of 2 absorber columns) for analyzer 
ZERO.  

Zero Column Assembly 
The ZERO column assembly contains 3 desiccants which are used for the analyzer ZERO ensuring long 
term stability and accuracy of the CO2 and H2O gas analyzers 

Zero Column Assembly (Part Number 10122-1) 

 

 

 

Column Identifiers 

• H2O Absorber: Drierite 
• MS: Molecular Sieve 
• CO2 Absorber: Soda Lime 

 

One column is filled with Drierite and Molecular Sieve 
and the other with soda lime.  Drierite removes H2O 
from the air stream and soda lime removes CO2 from 
the air.  During the ZERO process, the Drierite adds 
in a small bit of CO2 and the soda lime adds a small 
bit of H2O which is why Molecular Sieve desiccant is 
required.  After passing ZERO air through the soda 
lime and Drierite, the air finally passes through 
Molecular Sieve which absorbs any remaining traces 
of CO2 and H2O for very accurate ZERO. 

ALWAYS change self-indicating desiccants when the 
column is approximately 50% exhausted.  If using 
non-indicating desiccants, we recommend changing 
them out prior to each measurement campaign to play 
it safe. 

 

 

Part Number Description 

10123-1 Absorber Cap Assembly 

20568-1 Zero Absorber Block 

20569-1 Fitting 

30013-1 O-ring 4.76 x 1.78 

30013-19 O-ring 20.8 x 2.4 

30118-1 Filter Foam 

64022-1 Pan hd Sealing M3 x 6mm 
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Re-Order Information 

Part Number Description 

10122-1 Zero Column Assembly (Complete) 

 

For individual absorber column parts (i.e. filters, O-rings, etc.), please refer to the above drawings. 

Soda Lime 
Soda lime (Sodium Hydroxide) is used to remove CO2 from air entering the CIRAS-3. Both self-indicting 
(green to brown) and non-indicating Soda Lime can be can be used with the CIRAS-3.  Soda Lime cannot 
be regenerated and should be discarded after exhaustion. 

• Type: Sofnolime, 1.0-2.5 mm, self-indicating (green to brown), 1 kg 
• Manufacturer: Molecular Products. (www.molecularproducts.com) 
• For the latest Material Safety Data Sheet, please visit www.molecularproducts.com and 

request the latest MSDS or contact PP Systems. 

For the latest MSDS on alternative types of soda lime, please contact the manufacturer directly or contact 
PP Systems. 

Take caution to wash your hands completely after handling soda lime. 

Re-Order Information 

Part Number Description 

----------- Contact PP Systems for recommendations. 

Drierite 
Drierite (anhydrous 97% calcium sulfate (CaSO4) and 3% cobalt chloride) is an excellent H2O absorber 
making it an ideal choice for analyzer ZERO and for controlling H2O.  Both self-indicting (blue to pink) and 
non-indicating Drierite can be can be used with the CIRAS-3.  It can be regenerated easily by simply 
spreading out the granules one layer deep and placed in a preheated oven for 90 minutes at 230 °C or 
425 °F. The regenerated material should be returned to the original glass container and sealed while hot. 
The color of the self-indicating Drierite may become less distinct on successive regenerations due to the 
migration of the indicator into the interior of the granule and sublimation of the indicator.    

• Type: 8 mesh, self-indicating (blue to pink) or non-indicating, 1 lb. Jar 
• Manufacturer: W.A. Hammond Drierite Company Ltd. (www.DRIERITE.com) 
• For the latest Material Safety Data Sheet, please visit www.DRIERITE.com and request 

the latest MSDS or contact PP Systems. 

For the latest MSDS on alternative types of Drierite, please contact the manufacturer directly or contact 
PP Systems. 

 

http://www.molecularproducts.com/
http://www.molecularproducts.com/
http://www.drierite.com/
http://www.drierite.com/
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Take caution to wash your hands completely after handling Drierite. 

 

Re-Order Information 

Part Number Description 

STD008 Drierite, 1 Lb. 

Molecular Sieve 
Molecular Sieve is used to finally filter any remaining CO2 and H2O from the air supply during analyzer 
ZERO to ensure system stability and accuracy for CO2 and H2O.  Unfortunately, Molecular Sieve is not 
self-indicating and there is no obvious way to see that it is exhausted. It is therefore best to always 
change the Molecular Sieve when changing the Drierite in the ZERO column.  

Molecular Sieve can easily become contaminated through absorption of CO2 and H2O from atmospheric 
air. It is therefore strongly recommended and advised that Molecular Sieve is decanted into small air-
tight, glass containers sealed by electrical tape to minimize any exposure to air. The ZERO absorber 
columns should be placed in a sealed polythene bag if the CIRAS-3 is not going to be used for an 
extended period (i.e. days) to preserve the desiccants. 

• Type: Molecular Sieve, 13X 1/16, 1.25 lb. container 
• Manufacturer: UOP. (www.uop.com) 
• For the latest Material Safety Data Sheet, please visit www.uop.com and request the 

latest MSDS or contact PP Systems. 

Take caution to wash your hands completely after handling Drierite. 

Re-Order Information 

Part Number Description 

STD006 Molecular Sieve, 1.25 lb. 

 

When changing out desiccants, the user must take care to ensure that the columns are properly seated in 
the correct manifolds, the proper desiccant is used in appropriate columns which are clearly marked and 
that all “O” rings are in place and slightly lubricated with silicone grease.  Any leakage of ambient air into 
the gas circuit generally results in error messages during ZERO or fluctuating CO2r values during 
measurement. 

 

 

 

 

 

http://www.uop.com/
http://www.uop.com/
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Molecular Sieve Repackaging 
 

The Molecular Sieve is originally supplied by PP Systems in tin packaging.  After 
initial opening, we strongly urge all users to repackage the Molecular Sieve in 
small glass containers with a screw top to seal the desiccant from room air.  This 
desiccant saturates very quickly in room air and if not properly stored it will cause 
it to go bad and subsequently affect CO2 readings and calibration. 

To ensure a good seal, we also recommend putting some electrical tape around 
the screw top as shown here.  If you have any questions, get in contact with PP 
Systems. 

 

 

 

 

 

 

 

 

Each absorber column includes the following items which should be checked periodically and replaced 
when necessary: 

Foam Filters 
The gray foam filters used inside the absorber columns become worn over time and should be inspected 
regularly and replaced when torn or reduced in size. The foam must be of an open celled type, such as 
packing foam.  The foam filters at the bottom of each column will likely require more frequent changes 
versus the upper foam filters. 

Re-Order Information 

Part Number Description 

30118-1 Filter Foam 

 

Absorber Filters 
Each absorber end cap contains a white plastic filter disk. Generally these do not need to be replaced but 
should be checked periodically. However, they must be present to prevent any of the column contents 
being drawn with the gas stream causing damage to the instrument. 

Tip 
Always change the molecular sieve at least 
once per week when the CIRAS-3 is in use 
regardless of operation time. 
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“O” Rings 
All “O” Rings on the absorber columns should periodically (every couple of weeks) receive a slight smear 
of silicone grease to aid ease of fitting, improve the seal and extend the life of the “O” rings and to keep 
them from cracking or breaking.  Once sealed, end fittings should be checked to ensure that the O-rings 
are seated correctly in their groove and that they are not trapped or pinched resulting in system leaks.  

Re-Order Information 

Part Number Description 

30013-1 O-ring 4.76 x 1.78 

30013-19 O-ring 20.8 x 2.4 

 

CO2 Calibration 
The CO2 gas analyzers should not require recalibration due to our built-in, innovative “Auto-Zero” 
function.  During normal operation, the CIRAS-3 SC and DC periodically passes “CO2 free” air through 
the CO2 gas analyzers ensuring long term stability, accuracy and calibration of the gas analyzers. This 
function corrects for nearly all changes that can affect calibration including cell reflectivity, changes in 
electronics, etc.  The most common cause of a drift in CIRAS-3 SC and DC readings is an incorrect Zero 
due to either exhausted chemicals, leaks on the Zero columns from pinched or damaged O-rings or the 
Zero absorber assembly is not properly seated in the console manifold.  Another likely cause of drift in 
calibration is contamination of the sample cell (liquid water) which is more serious though fortunately less 
common.  We do recommend periodic checks of the gas analyzers by simply passing an accurate CO2 
gas mixture through the instrument.  Another simple way to check of the CO2 analyzers is to sample 
ambient air in an area away from any CO2 influences or disturbances (i.e. roadways, air 
conditioning/ventilation systems, individuals breathing, etc.).  We know that the typical ambient CO2 
concentration is approximately 375-400 µmol mol-1.  To check the CO2 analyzers using ambient air as 
your reference: 

Power up the CIRAS-3 SC or DC and allow the instrument to warm up for 30 minutes. 

1. Ensure that all desiccants are fresh. 
2. From the main numeric measurement screen, observe the CO2r and H2Or values for the CIRAS-

3 SC and the CO2r, CO2a, H2Or and H2Ora values.. 

All values should be approximately 390 µmol mol-1 or close to your local ambient CO2 concentration.  If 
the values are close to what you would expect then the analyzers are more than likely fine.  If the 
readings are far off from the expected ambient CO2 concentration, a local or factory recalibration is 
recommended. 

If CO2 recalibration is required, an accurate gas mixture is required.  Refer to CO2 Calibration on page 36 
for instructions.  It is critical that the Zero columns are fresh before performing CO2 recalibration.  It 
is always best to recalibrate the analyzer using a gas mixture that is slightly above your normal 
measurement range.  For instance, if you routinely make measurements around 390-450 µmol mol-1, use 
a gas calibration mixture around 500 µmol mol-1.    
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H2O Calibration 
For H2O calibration, an air supply of known water vapor concentration is required (mb).  Refer to H2O 
Calibration on page 37 for instructions.  Typically this is achieved using a commercially available humidity 
generator or water vapor generator.  If you do not have a device for H2O recalibration, please contact PP 
Systems and we will be happy to recommend some.  PP Systems can also perform H2O recalibration 
services at our factory. 
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Section 15.  Consumables/Spares 
The following items are common consumables and can be ordered directly with PP Systems.  

Desiccants and Absorber Columns 
Part No. Description 

STD006 Molecular Sieve Desiccant, 1.25 Lbs. 

STD007 Self Indicating Soda Lime, 1.0 kg  

STD008 Drierite, 1 lb. 

30118-1 Filter Foam, Gray (CIRAS-3) 

30013-1 O-ring 4.76 x 1.78 

30013-19 O-ring 20.8 x 2.4 

10123-1 Absorber Cap Assembly 

10122-1 Zero Absorber Assembly (Complete) 

 

Pumps & Air Filters 
10127-1 Miniature Rotary Pump (ASF) 

30124-1 Air Filter, 5 micron 

30124-2 Air Filter, 25 micron 

 

Battery/Chargers 
41526-1 Battery Pack Li-Ion 7.2V 12 Ah (CIRAS-3) 

STD550 External Charger for CIRAS-3 Internal Battery Pack (Part No. 41526-1) 

STD552 Power Supply, CIRAS-3 

 

Cables/Data Storage 
STD545 USB Cable A Plug to 5p Mini B Plug 

43034-1  USB Memory Stick 
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