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Preface 
 

Notice 
 
This equipment must not be used in situations where its failure could result in injury or death. 
 
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 criticality of the situation. 
 
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 contained in this manual is accurate and complete. PP 
Systems does not accept any liability for losses or damages resulting from the use of this 
information. 
 
It is extremely important that you take the time to review this Operator’s Manual prior to 
installation and operation of the equipment.  Otherwise, damage may be caused which is not 
covered under our normal warranty policy. 
 
This manual, and the information contained in it, is copyright 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 
electrical means, without the prior written consent of PP Systems. 
 
Windows and Excel are registered trademarks of Microsoft. 
Quattro Pro is a registered trademark of Borland 
Lotus 1-2-3 is a registered trademark of Lotus. 
MS-DOS is a registered trademark of IBM. 
 

Documentation Conventions 
 
If viewed electronically, text marked blue acts as Hyperlinks. 
 
 

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://www.ppsystems.com/Register.html 
 
Only REGISTERED users will be allowed access to our 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 co-operation. 
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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 labour included.  
This, of course, is provided that the equipment is properly installed, operated and maintained 
in accordance with written instructions (i.e. Operator's Manual). 
 
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 authorised agent for repair or replacement of the 
defective part(s). 
 

Contact Information 
 

Europe      USA & Canada 
PP Systems, Ltd.    PP Systems, Inc. 
Unit 2, Glovers Court, Bury Mead Rd.  110 Haverhill Rd, Suite 301 
Hitchin, Herts SG5 1RT    Amesbury, MA  01913 
UK      USA 
Tel:  (01462) 453411    Tel:  978-834-0505 
Fax:  (01462) 431090    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 authorised distributor immediately. 
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Technical Specification 
 
Operating Environment 0-45 ºC, non-condensing 
Environment Sensors Air temperature thermistor with non-linear analog output 
Construction Materials Stainless steel and PVC structure 
Dimensions (approximate) 21cm Diameter x 11 cm High 
Enclosed Ground Area350 cm2 
Weight (approximate) 2.3Kg 
 

Introduction 
 
This manual applies to CFX-1 S/N 11 onwards and CFX-2 S/N 1 onwards. 
 
The CFX System measures the efflux of CO2 from the soil.  It is an “Open System” where the 
efflux is determined from the increase in the CO2 concentration of a constant, measured flow 
of air passing over the soil surface.  Steady state conditions in the chamber allow for accurate 
spot measurements of the net CO2 and H2O flux as well as long term studies of diurnal 
changes from the soil surface. 
 
The air supply to the chamber is housed separately in the Control Module (CIM). 
 
The CIM can be used with either an absolute (EGM type) or a differential (CIRAS type) 
analyser for measurement of the air entering (reference) and air leaving (analysis) the 
chamber. It contains the necessary sample gas switching if an absolute (single channel) 
analyser is used. 
 
The analyser can either be stand-alone (CIRAS, EGM or 3rd Party), or there is the option for 
an absolute analyser to be integrated into the Control Module. This makes the system self 
contained and suitable for unattended operation in the field. 
 

CFX Chamber 
 
The chamber is opaque and manufactured in stainless steel and PVC.  Air is pumped into the 
chamber through a port in the side of the chamber.  It then passes over the soil and out 
through the middle of the chamber, before venting to atmosphere. 
 
The chamber inlet and exhaust ports are designed to minimise the pressure gradients within 
the system and to the outside air.  Both ports are covered to prevent water ingress when the 
chamber is in-situ in the field. 
 
The analysis sample represents the chamber air. It is colour coded red, and is drawn from the 
mid-point of the rain cover in the centre of the chamber. 
 
Base rings for permanent installations can be supplied (their depth is user defined). 
 
Please refer to the CIM Manual for installation and operating instructions. 
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STP-1 Soil Temperature Probe 
 
Soil temperature can be measured instead of the chamber air supply temperature using the 
STP-1 stainless steel probe. 
 
The probe is fitted with a 2 pin plug for connection to the CIM. 
 
The probe can be pushed into the ground adjacent to the chamber. 
It must only be pushed in and out of the soil by hand. 
NEVER hammer down onto the end cap or pull the probe out by using the cable. 
 
The probe must be stored at relative humidity < 70% and temperature < 35 °C. 
 
The temperature sensor is a BETATHERM linear thermistor network and recalibration should 
not be required. If recalibration is thought to be necessary then contact your agent for 
instructions. 
 

Using with the Integral Analyser 
 
The integral analyser is configured in the factory to be used with the CFX and therefore 
assumes that a CFX chamber is connected. 
 
The control software in the analyser will automatically run the CFX air supply. 
The maximum flow rate is approximately 1.5L/min (nb. the measured flow is always used 
when calculating the flux).  The enclosed ground area is defaulted to 350cm2. 
 
Please refer to the CIM Manual for installation and operating instructions. 
 

Using with the CIRAS Analyser 
 
CIRAS will not automatically detect that a Canopy type chamber is connected. 
The user has to manually set the appropriate type from the cuvette selection menu. 
 
The control software in the analyser will then automatically run the CFX air supply. 
The maximum flow rate is approximately 1.5L/min (nb. the measured flow is always used 
when calculating the flux).  The enclosed ground area is defaulted to 350cm2. 
 
Please refer to the CIM & CIRAS Manuals for installation and operating instructions. 
 

Using with the EGM Analyser 
 
The EGM must be set for Probe measurements through 2:SET etc. 
It will then recognise that it is connected to a Canopy type chamber (ProbeType=11). 
 
The control software in the analyser will then automatically run the CFX air supply. 
The maximum flow rate is approximately 1.5L/min (nb. the measured flow is always used 
when calculating the flux).  The enclosed ground area is defaulted to 350cm2. 
 
Please refer to the CIM & EGM Manuals for installation and operating instructions. 
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Making Measurements 
 

Warnings about Condensation 
 
It is very important to keep a check that water is not condensing and entering the analyser 
through the sample gas pipes, because liquid water will seriously damage the analyser 
resulting in an expensive repair. 
 
There is a greater risk of condensation in the following situations : 
 
- if any gas pipes are lying on wet soil or canopy. 
- Where the chamber is used to enclose a large area of plant leaf or wet soil. 
- if the chamber is cooler than its surroundings when measurements are being made, and 

particularly if conditions inside the chamber are wet. 
 
If conditions inside the chamber are wet or condensation occurs, then any evaporation 
measurement will be incorrect (though the CO2 exchanges are valid). 
 
Current CIRAS analysers are fitted with hydrophobic filters, that greatly decreases the risk of 
damage.  It is recommended that earlier units should have these fitted. 
The same filter is now available for use with the EGM analyser, mounted in an in-line holder. 
 
The problem may also be avoided by using suitable water drop out traps. These are fitted as 
standard on the CIM, at the reference and analysis sample points.  However this will not 
protect the analyser if the sample pipes to the analyser are laying on a cold surface. 
All water traps must be checked regularly. 
 
If condensation appears to be a problem then try increasing the flow rate. 
 
If condensation persists then the only other option is to remove excess water from the 
analysis sample, but please note that this will render the evaporation measurement incorrect. 
 
PP Systems Water Vapour equilibrator can be placed in the analysis line where the sample 
emerges from the chamber.  The water vapour equilibrator is constructed from a material that 
is very permeable to water vapour but impervious to CO2.  If this is put in-line in the analysis 
sample pipe then the water vapour concentration of the analysis air will be brought close to 
ambient. NB. Because of its properties it must be shielded from rain or it will wet the sample. 
 
 
The water vapour could be removed by using a chemical drier, but it is likely to be exhausted 
very quickly. NB.  DO NOT use Silica Gel, which also absorbs CO2 
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Settling Time 
 
The time the system will take to come to equilibrium after it is set up will depend on the 
chamber volume and the flow rate. 
 
Placing the chamber on the soil or changing the rate of air flow into the system will cause a 
change in the carbon dioxide concentration of the air.  There will be an asymptotic approach 
to the new equilibrium value, assuming perfect mixing.  The time taken can be described by 
the response time of the system.  This is defined as the volume of the system in millilitres 
divided by the flow rate in millilitre per second.  It therefore has the value of seconds.  In one 
response time the system will have got to 68% of equilibrium, in two to 86% and in 3 to 95%. 
 
Any records that are taken before the system is close to equilibrium should be ignored. 
 
As an illustration, the CFX chamber has a diameter of 21cm and a working depth of 
approximately 11 cm. This gives a volume of 3810 cm3. 
The graph below shows the relationship between time and flow for the CFX, assuming a 
uniformly mixed chamber volume.  This is based on 3 response times (95% of equilibrium). 
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Choice of Measurement Site 
 
For measurements, choose a level area, preferably without projecting stones that will prevent 
a seal around the chamber rim.  Place the chamber on the ground and push firmly down, 
checking that there are no obvious gaps around the perimeter that would cause leaks. 
 

Air Flow Rate 
 
Normally the flow rate to the chamber should be kept in the range 500-1500 ml/minute. 
 
With CIRAS analysers, CO2 differentials greater than 999 ppm are not measured, so for large 
flux rates it may be necessary to increase the flow. 
 
With the EGM, if the flow falls below 300ml/minute or exceeds 1500 ml/minute then the 
displayed flows are 000 and 9999 respectively and flux is not calculated. 
 

Recording 
 
Always wait until the readings are steady before taking a record in the usual manner. 
 
On completion of each measurement, lift up the CFX chamber and wipe round the rim to 
remove any soil before proceeding to the next measurement site. 
 
On completion of the day’s measurements, leave the analyser running on ambient air for a 
period to ensure that there is no condensation in the system. 
 
Check that all water drop out traps fitted are empty. 
 

Maintenance 
 

THE CFX CONTAINS NO USER SERVICEABLE COMPONENTS. 
 

IF THERE IS A FAULT WITH THE EQUIPMENT THEN 
 

CONTACT PP SYSTEMS FOR ADVICE. 
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