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Preface 
It is extremely important that you take the time to review this operator’s manual prior to installation and 
operation of the Control Interface Module (CIM).  Otherwise, damage may be caused which is not 
covered under our normal warranty policy. 
 

System Calibration 
• This product is shipped as a factory calibrated system.  System calibration is not required upon 

receipt from our factory. 

• Familiarization with the documentation and calibration procedures is required prior to future 
recalibration.   

• All calibration related questions may be directed directly to PP Systems at: 

Contact Information 
PP Systems   PP Systems 
110 Haverhill Road, Suite 301 Unit 2, Glovers Court, Bury Mead Road 
Amesbury, MA 01913  U.S.A. Hitchin, Hertfordshire, SG5 1RT, U.K. 
 
Tel: +1 978.834.0505  Tel: +44 (0) 1462.453411 
Fax: +1 978.834.0545  Fax: +44 (0) 1462.431090 

 
   Email: support@ppsystems.com 

User Registration 
It is very important that ALL new customers register 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 cooperation. 
 

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

Please visit our web site for periodic updates on 
Technical Documentation and Software. 

 
http://www.ppsystems.com 
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Technical Specifications 
 
CONTROL MODULE (CIM) 
 
AIR SUPPLY 
 

 

Flow Range. Up to 80L / minute depending on the application 
 

Linearity Error  +/- 3% of Reading (Manufacturers Specification) 
 

Repeatability & Hysteresis +/- 0.5% of Reading  (Manufacturers Specification) 
 

GAS CONNECTIONS 
 

 

 CIM(A) Single sample gas outlet connects to an absolute IRGA. 
A solenoid valve switches the sample between Reference and 
Analysis.  The valve can either be controlled externally or set to 
automatically switch at one minute intervals. 
 
CIM(D) Reference and Analysis air sample points connect to a 
differential IRGA. 
 
Water Dropout Traps fitted to both sample lines 
 
Gas connectors are for 1/8” (.125) ID tubing. 

ELECTRICAL CONNECTIONS 
 

 

Outputs Flow O/P : Analog output from the flowmeter of 0.4 to 2V 
corresponding to a flow of 0-5000ml/minute.  This can be offset to 
give 0-1.6V for use with 3rd party equipment (factory mod only). 
 
Air Temp : Analog output from thermistor air temperature sensor.  
This is linearised by PP Systems analysers for display and 
recording, otherwise refer to Appendix 2 (voltage vs temperature). 
 
Ref Indicator : CIM(A) has a solenoid valve signal indicating 
switched status (1V for Reference, 0V for Analysis). 
 

Input Channel Select : CIM(A) has an external line to control the 
solenoid valve switching (1V for Reference, 0V for Analysis) 
 

Power Supply 12V DC 180mA 
 

GENERAL 
 

 

Operating Environment 0-45 ºC, non-condensing 
 

Construction Materials IP66 Polystyrene electronics box 
PVC flowmeter / fan housing 
 

Dimensions (approximate) 
 

Overall height with chimney is 640mm 
 

Weight (approximate) Control Module : 2.0Kg 
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INTEGRAL ANALYSER 
 
Analysis Method Non-dispersive infrared with microprocessor control and linearisation. 
Measurement 
Range 
(CO2) 
 
%RH/Temperature 
Sensor (Optional) 

 
Standard  : 0-20,000 ppm (µmol mol-1) 

Maximum : 0-100,000 ppm (µmol mol-1) 

 

RH: 0-100% RH         Accuracy: 2% 
Temp: 0-45 °C           Accuracy: 0.5 °C 
 
Measurements are automatically corrected for temperature and pressure. 

Accuracy (CO2) 1% (limited by calibration gas mixture). 
Linearity 1% FSD. 
Stability Periodic “Auto-Zero” resulting in automatic correction for sample cell 

contamination, source aging, detector sensitivity variations and pre-
amplifier gain changes. 

Air Filter Filtered, hydrophobic gas sample line 
Sample Pump Integral DC Pump 
Calibration Default value preset in factory (Built-in Initialisation). 

Automatic calibration via keypad if required. 
Data Logging 
Real Time Clock Accuracy > 1 minute per month at 25˚C, operating temperature 0-70˚C.  

Automatic correction for month end and leap years. 
Recording Manual (by keypress) or 

Automatic at user selected intervals between 1 and 720 minutes. 
Data Storage 512 K Battery backed RAM (1,000 records).  
Data Input/Output 
Digital Output 
(RS232 Serial) 

9600 baud/8 data bits, 1 start bit/2stop bits/no parity 
ASCII Data Format 

General 
Display High contrast 2 x 16 character LCD. 
Housing IP65 Waterproof Enclosure. 
 
PP Systems is continuously updating its products and reserves the right to amend its specifications 
without notice. 
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Introduction 
 
This manual describes the operation of the Control Module (CIM) and (optional) Integral Analyser. 
 
The CIM comprises an air supply with chimney and electronics housed inside a water resistant enclosure. 
 
The Integral Analyser is housed in a separate enclosure, mounted on the lid of the electronics housing. 
 
The Integral Analyser makes the CIM system self-contained, and suitable for unattended operation. 
 
All components of the system are designed for outside use, with waterproof connectors. 
 

Air Supply 
 
Air is pushed through the chamber by the air supply fan, and the flow rate is measured and controlled by 
the mass flow meter in the chimney. An electrical output corresponding to the flow is provided. 
 
A rotary flow control knob on the CIM is used to adjust the flow rate from the air supply to the chamber. 
If the integral analyser is fitted then the air supply flow control knob is located inside the analyser housing. 
Otherwise it is mounted on the electronics housing. 
 
A temperature sensor is fitted in the air supply. 
 
There is a Reference gas sample point on base of the air supply. The Analysis gas sample point is on the 
chamber.  There is an in-line water dropout trap in both the Reference and Analysis gas sample lines to 
protect the analyser against condensation. 
 

Integral Analyser 
 
The Integral Analyser is an absolute type analyser.  It measures CO2 and (optionally) H2O. 
It has an inbuilt display and keypad. The on-board data logger gives secure data storage and retrieval. 
 

Soil Temperature Probe 
 
There is a socket for connection of an (optional) Soil Temperature Probe (STP). The 2-way connector is 
located on the electronics box, marked STP. The probe is selected using the toggle switch on the box, 
marked AIR/SOIL (either (chamber) air or soil temperature is measured , but not both). 
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Open System Analysis 
 
The CIM is designed to be used with Open System Chambers. 
 
With the Open System, the efflux of CO2 and H2O is determined from the change in concentration of a 
constant, measured flow of air passing through a well mixed chamber.  Both the concentration in the air 
entering the chamber (REFerence) and within the chamber itself (ANalysis) must be measured 
simultaneously. 
 
 
CIM(D) is designed for use with a differential (dual channel) analyser such as CIRAS.  Simultaneous 
measurement of two gas samples does not require any additional circuitry in this case. 
 
 
CIM(A) is designed for use with an absolute (single channel) analyser such as the Integral & EGM. 
The two gas samples must be alternately analysed.  The CIM(A) contains the necessary control circuitry 
to do the gas switching required, using an integral solenoid valve. 
 
PP Systems’ absolute analysers automatically control the valve switching using an external electrical 
signal.  The valve is switched to REF at time 0, and then switched again every 30 seconds. Therefore one 
complete cycle takes 1 minute. The data is measured throughout every 1.6 seconds. 
 
A running average of REF and AN taken. This is handled differently, according to the recording method. 
 
Manual Recording : At the start of each 30 second period the average for that sample is reset. 
 
Automatic Recording : Averaging of REF and AN readings continue until it is time to take a record. Only 
then are the averages reset. 
 
Automatic records are always taken at the end of the AN measurement. The valve is then switched back 
to REF and the REF averaging starts again, leaving the AN averaging continuing.  At the next change to 
AN (after 30 seconds), the AN averaging is then also reset.  The averaging period is therefore determined 
by the recording interval. 
 
With 3rd party absolute analysers, the valve switching can either be controlled by the user, using the 
external electrical signal, or the CIM can be set to run on an internal timer which switches the valve on a 
one-minute cycle (an external signal indicates the valve status).  The valve switching control is specified 
when the system is ordered and cannot be subsequently changed. 
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CIM Layout 
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Assembly of the System 
 
If using with a stand-alone analyser then please also refer to the separate section for that analyser. 
 
Chamber Air Supply 
 
Connection between the Air Supply and the Chamber is made using the large flexible air supply hose.  
One end of the hose is pushed onto the large air supply pipe (36mm) on the chamber base, and the other 
onto the large outlet pipe at the base of the supply chimney.  The rubber ends of the hose can be dipped 
in hot water first to make them more flexible, but make sure they are dry before making the connections. 
 
Analyser Gas Samples 
 
There are two sampling points : - 
 

The reference sample represents the air entering the chamber. 
It is colour coded green, and is drawn from the base of the air supply unit. 

 
The analysis sample represents the chamber air. 
It is colour coded red, and is drawn from the chamber. 

 
Each sample line is connected to a water dropout trap, to protect the analyser against condensation. 
 
The reference sample pipe from the air supply to the trap inlet is permanently in place. 
 
The analysis sample pipe must be fitted between the gas connector on the chamber and the connector on 
the CIM, which is permanently connected to the trap inlet. 
 
Any gas switching is contained in the electronics housing. The outlets from both reference and analyssi 
traps will be connected through to the switching system. Connection to the absolute analyser is located 
on the  
The analyser connects to the outlet of the traps, with or without any gas switching circuitry. 
 
Chamber Electrical Connection 
 
Where there is a chamber fan and sensors, there is an electrical connection to power the fan and read 
the sensors output signals. These are integrated into one interface cable, which must be plugged into the 
chamber connector on the CIM. 
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Power Requirement 
 
The system must be powered by a suitable external 12V battery or DC power supply. 
 
The current drawn is approximately one amp. 
 
For 8 hours running a 15 amp-hour battery should be adequate. 
 
There is a socket for an external 12V DC supply. When an external 12V supply is connected to this (e.g. 
from a battery) then the power is automatically switched to the external supply.  The external power 
allows for long periods of continuous use, or multiple chamber measurements using only one analyser. 
 
The CIM connector, battery clips and wiring instructions for the power lead are supplied. 
Refer to Appendix 1:  External 12V DC Power Connector for details of the connector supplied. 
 
For battery connection, the clips must be attached to the correct battery terminals, 
with the RED TO POSITIVE (+) and the BLACK TO NEGATIVE (-). 
 
Though the unit is protected against reverse connection, please connect correctly. 
 

Dismantling the System 
 
Disconnect the CIM power supply. 
 
If using a stand-alone analyser then switch it off and remove all gas sample tubing and the electrical 
connections to the system. 
 
If possible, it is best to leave the chamber assembled, but remove all gas sample tubing and the electrical 
connections to the CIM.  The flexible air supply hose connecting the chamber to the CIM can also be 
easily removed. 
 
If the chamber has to be dismantled then it is the reverse process to the assembly. 
 
With the EGM and CIRAS, when the analyser is switched on again it will revert to standard operating 
mode, as described in the Operator's Manual. 
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Integral Analyser Operation 
 

Analyser Layout 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ANALYSER FRONT PANEL

ON/OFF SWITCH 

SERIAL INTERFACE 

FLOW CONTROL 

SODALIME ABSORBER COLUMN 



Integral Analyser Operation 
 

CIM Control Interface Module Operator's Manual – Version 1.02 
- 13 - 

 
Display & Keypad 
 
The Analyser features a 2x16 character, backlit LCD display. 
 
The keypad consists of 12 keys.  There are ten keys that are labelled 0-9.  Also, there are a few keys that 
have additional functions.  Key Y/R (Yes/Record) is used to accept settings and to record measurements.  
In addition, Key Y/R is pressed to advance from one display to the next.  Key N is normally used to return 
to the Main Menu from Measurement Mode, reject settings or to step back through the menus.  Key 8/X is 
used to toggle from one display to another in Measurement Mode. 
 
Power Switch 
 
To power up the Analyser, the On/Off Switch should be toggled to the “On” position.  To turn the 
instrument off, the switch should be toggled to the “Off” position 
 
RS232 Port 
 
The Analyser has one RS232 connector used for transferring stored data to a PC or laptop computer.  To 
transfer stored data from the Analyser to an external PC, connect the data transfer cable (supplied by PP 
Systems) between the RS232 connector on the Analyser and the 9 pin serial connector on the PC.  Data 
transfer software (supplied by PP Systems) steps you through the data transfer process.  See 2.DATA 
DUMP on page 21 for more information on data transfer.  The specification of the cable is as follows:- 
 

15 PIN D Socket on 
Analyser 

15 Pin D Socket on 
PC 

Pin 2 Pin 2 
Pin 5 Pin 5 

 
Soda Lime Absorber Column 
 
The absorber column is on the front panel.  It contains a CO2 absorber known as Soda Lime.  When air 
passes through this column, it removes all of the CO2 from the air stream.  The “Auto-Zero” facility built 
into the Analyser periodically switches the flow of gas to the Analyser through this column to check the 
Analyser zero.  This routine ensures long term stability and accuracy of the Analyser.  It automatically 
corrects for such things as sample cell contamination, source aging, detector sensitivity and changes in 
electronics. 
 
The Soda Lime must be regularly checked that it is not exhausted. 
Please refer to the Maintenance Section for details of how to do this. 
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Analyser Features 
 
The Integral Analyser is dedicated to the Control Module that it is supplied with, and the firmware 
assumes that system is connected to the correct chamber. 
 
The air supply type and enclosed area are set to the defaults for the chamber. 
NB. The analyser will automatically use the measured flow when calculating the flux. 
 
The Analyser is an absolute Infra-red CO2 analyser based on the SBA4. 
 
Long term stability and accuracy is ensured as a result of our unique “Auto-Zero” technology. 
 
The Analyser is a non-dispersive, infrared gas analyser. Using infra-red gas analysis techniques, we can 
readily determine CO2 (Carbon Dioxide) concentrations to within a few ppm and instantaneous 
measurements are possible.  Gases with di-atomic molecules such as CO2 strongly absorbs photons in 
the infra-red range.  For CO2 ,  one region of strong absorption is 4.26 microns.  A source emitting strongly 
at this wavelength is a light bulb.  If this is positioned at one end of a tube and at the other end is placed a 
sensor that is sensitive to photons at 4.26 microns, we have a simple infra-red gas analyser. As carbon 
dioxide is passed down the sample cell, it absorbs some of the infra-red and the sensor reading 
decreases.  The “Auto-Zero” feature, which occurs at regular intervals, allows for fast warm-up, 
adaptation to changing ambient conditions and excellent stability of the CO2 signal.  The action of auto-
zeroing minimizes the effects on span (gas sensitivity) of sample cell contamination, source aging, 
changes in detector sensitivity and changes in pre-amplifier gain. 
 
The entire optical bench assembly (i.e. sample cell) is filtered and should never require replacement. 
 

To ensure proper operation, the Analyser MUST always be 
operated in a vertical, upright position. 

 
PP Systems’ analysers must never be used in the horizontal position, as there is the possibility of air 
tracking over the top of the zero column(s) rather than passing through the absorber.  This will give rise to 
an incorrect zero and an apparent loss in the analyser sensitivity. 
 
There are two CO2 measurement ranges 30,000 and 99,999 ppm.  All instruments are checked and 
calibrated at the concentration specified at time of order to ensure that the readings are within 1% of that 
value.  When an instrument is reset to its default values as part of re-initialisation (see Initialisation) it 
returns to this setting.  
 
It is important to note that the information contained in this documentation normally refers to the 
latest firmware (EPROM) which can change over time.  We recommend that all users keep in 
contact with us from time to time to ensure that they are running the most up to date system 
firmware. 
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Operation 
The Integral Analyser is a menu driven instrument. 
 
When the instrument is first powered up, it will go through its normal warm-up period that takes 
approximately 5 minutes.  The first display shows the ppm range of the analyser. 
 
  PP SYSTEMS C2002 
  EGML 0181 V1.36 
 
EGML = 0 to 20,000ppm  /  EGMH = 0-100,000ppm 
0181 is the instrument Serial Number 
V1.36 is the firmware Version Number 
 
The serial & version numbers must be quoted in any communications with PP Systems about the unit. 
 
Then there are 2 checks on the integrity of the memory and the stored data. 
First a number stored in memory is checked to ensure that it is still the same value. 
If this fails then the following is displayed:- 
 

CHECKSUM ERROR 
       SEE MANUAL 
 
Next the data store is tested to check stored records are valid. If they are found to be invalid then a 
memory warning is given:- 
 
  STORE SET FOR 
  COMPLETE DUMP 
 
This will be displayed for 3 seconds. The data store is then automatically set to full, allowing the user to 
transfer the entire contents to a PC, from which current stored records can be extracted. The user must 
then clear the system memory (see Main Menu option 5). 
 
Main Menu 
There are 6 options available to the user from the Main Menu, selected by key press. If a key is not 
pressed within 20 seconds then the Analyser will automatically start measurements. 
 
 
 
 
 
 

Press Key To  
1 Enter Measurement Mode. See 1REC on page 16 
2 Change system settings 

i.e. zero type and time interval,recording type, alarm settings, etc 
See 2SET on page 17 

3 Calibrate the Analyser. See 3CAL on page 19 
4 Dump stored data to a PC or to view data on the display. See 4DMP on page 20 
5 Clear system memory. See 5CLR on page 24 
6 Set/check the system clock (date and time). See 6CLK on page 24 

 
Each option is discussed in further detail below. 
Nb. Key 0 for Initialization (Code 0462) and Diagnostics 

1REC 2SET 3CAL 
4DMP 5CLR 6CLK 
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1REC  Measurement Mode 
 
If Key 1 (REC) is pressed then the initial display is:- 
 

C2000 V=5 
CIM    Rxxx 

where: 
C2000 is calibration concentration, V is the analog output voltage for full scale 
R is the number of records in store 

 
There is then a delay period until the IRGA is ready for measurements, whose duration and messages 
depend on the state of the IRGA. 
 
Finally there will be a ZERO.  After ZERO, the display will show: - 
 
  REC nnnn PLOT nn etc 
 
Key N to change the plot number.  REC is re-set to one when the plot number changes. 
It therefore represents the number of records made on that plot. 
 
E(X)change shows the first measurement display:- 
 
  Rnnnnn Dnnnn Tnn 
  A+/-nn.nn F nnnnn R/A 
 
Where R = Reference CO2, D = Analysis CO2, T = Chamber temperature, 
A = Assimilation/Respiration (µmol.m-2.s-1), F is the flow in ml/minute, 
R(eference)/A(nalysis) is the channel selected (relevant to the CIM(A) only) 
 
E(X)change now shows the CO2 measurement, Humidity measurement (optional), 
Light Intensity (if PAR sensor fitted), and ProbeType (11 for open system chambers). 
 
NB. If the Analyser is fitted with a humidity sensor then H2O fluxes are calculated and recorded but are 
not shown on the displays. 
 
E(X)change again returns to the REC/PLOT display.  Press any key to return to the Main Menu. 
 
Taking Records 
 
Always wait until the readings are steady before taking a record in the usual manner. 
The method of recording is defined under System Settings. 
 
For Manual Recording, press Key Y/R to take a record. 
For Automatic Recording, the time interval between records is defined by the user. 
 
Each record is tagged with the date & time, plus the current plot/record number. 
 
The record number is automatically incremented every time a record is taken. 
It counts up to 9999 and then resets automatically to 1. 
The internal EGM-4 memory allows data storage of up to 1,000 records. 
Please note that with a rolling buffer, when the memory is full the oldest records are overwritten. 
 
The record number resets each time the plot number is changed or when the memory is cleared. 
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2SET  Change System Settings 
 
This displays a new menu that covers 2 types of entries:- 
 

1 ZERO 2 RECORD 
Y=QUIT 1/2 CHANGE 

 
To return to the Main Menu from the SET MENU, press Y. 
 
1 ZERO 
 
This controls the zeroing of the Analyser. 
 
  ZERO  1TYPE  2TIME 
 
1TYPE 
 
  ZEROTYPE  1:AUTO 
  2:MANUAL  3:EXT 
 

An Asterix against the setting shows current setting. 
 

Selecting 1/2/3 will switch zerotype, or press Y to return to the SET menu. 
 

1:AUTO 
AUTO is the default mode on startup. 
The Analyser does a Zero on start up, then after 2 minutes, then after 4, then after 8 etc, up to a 
maximum interval set by the ZEROTIME. ZEROTIME is set to 20 minutes by default at start up, 
but it can be set from 1 to 30 minutes (see 2TIME option). 

 
2:MANUAL 
After the first ZERO on start up the user initiates ZERO by pressing Key 0. 
If they fail to do this for 40 minutes then there will be an automatic ZERO. 

 
3:EXT 
Zero is initiated by pulling DATA/ZERO REQ (Pin 13) line LOW (connect to Ground Pin 8). Hold 
for say 3 seconds then break ground connection. If 40 minutes elapses without a zero then an 
automatic zero will occur. 

 
2TIME is used to set ZEROTIME, the maximum zero time intervals. 
 
It is recommended that the ZERO is left in AUTO mode. 
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2 RECORD 
 
Defines the method of recording data. The options are toggled by pressing 1 or 3. 
 

1REC:A/M  2INT: xxx 
  3ST: R/F  KEY 1/2/3/Y 
 
1REC is Record Method 
 
A - Automatic Recording at intervals from 1 minute to 12hours =720 minutes. 
      Pressing 2 allows the entry of INT, the time interval required. 
 
M - Manual Recording (press Key Y/R from measurement display). 
      The time interval INT is automatically set to 0. 
 
3ST is Store Type 
 
R - Rolling buffer which, when full, overwrites the oldest record. 
     Therefore the last 1000 records are always available. 
 
F - Fixed buffer of 1000 record. 
     If a record is taken when the buffer is full then there is a warning message and the last record is 
overwritten. 
 
Before the store type is changed, a warning is given that this will result in the loss of all currently stored 
records, so any records to be retained should be dumped first. 
 
The settings are retained between start ups, but if a checksum error or memory error occurs then the 
customer should always reset the record options. 
 
Y returns to the SET MENU 
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3CAL  Analyser Calibration 
 
To calibrate the Analyser, press Key 3. 
 
 
 
 
 
The Analyser will display a value.  Before proceeding, it is critical that::- 
 

• the absorber column is properly seated in its manifold 
• the soda lime is fresh 
• the Analyser has been turned on for at least 30 minutes 
• the Gas Out port is unobstructed 

 
Connecting Calibration Gas to the Analyser 
 
During calibration, the signal from the CO2 detector is referenced against a gas of known CO2 
concentration.  The Analyser calibration procedure uses two reference points, and it is vital that both of 
these references are accurate. 
 
Zero Gas 

CO2 free air is generated from ambient air that has been scrubbed through soda lime. 
The zero gas will only be accurate if the soda lime in the absorber column is fresh.  

Span Gas 
A user-defined CO2 concentration, normally a cylinder of certified CO2 composition. 
For greater accuracy, cylinder mixtures should be accurate to +/- 1% and traceable to NIST 
standards. 

 
Assuming that a calibration gas mixture is used to calibrate the Analyser, follow these instructions: 
 
1. To avoid excess pressure in the sample cell and possible damage to the Analyser, you must connect 

the sample line with a “T” piece between the calibration gas mixture and the “Reference” port on the 
Control Module. 

2. The pressure regulator should be set to a very low pressure and there should be a slight flow excess 
gas venting from the open “T” Piece (approx. 250 ml/min). 

3. Press Key N and enter the CO2 concentration of the calibration gas that you are using.  This value 
must match the certified CO2 concentration of the calibration cylinder and be similar or higher than the 
anticipated measurement range of the instrument (i.e. it is best to calibrate the instrument with a 
reference gas containing 350 - 450 ppm CO2 when measuring around 350 ppm CO2). 

4. The Analyser will then perform a ZERO.  At completion of successful ZERO, a similar message to the 
following will be displayed. 

 
 
 
 
5. At this point, all you are looking for is that the CO2 concentration is steady.  Note, the displayed 

value may not be the value you entered in step 1 above.  When this value is steady (i.e. not 
changing by more than 1 ppm after 30 seconds), press Key 0.  Control is passed to the VOUT Set 
Menu to provide the opportunity to change the scale factor if desired.  Press Key Y to cancel. 

6. Calibration is complete.  The new calibration and linearization constants are stored in non-volatile 
memory. 

CO2 CONC =  2000 
CORRECT  (Y-N)? 

CO2 CONC = 1050 
KEY0 WHEN STEADY
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4DMP  Display/Transmit Stored Data 
 
Press Key 4 to view/transmit stored data. 
 
 
 
 
 
Stored data can be viewed on the instrument LCD display or transmitted to your PC computer using our 
data transfer software.  The Analyser will store up to 1,000 records in memory. 
 
1. SCREEN DISPLAY 
 
To view stored data on the display, press Key 1.  The latest stored record is displayed first.  Each record 
has 3 different displays associated with it as follows: 
 
Display 1 
 
 
 
 
 
where: 
 
REC Record Number 
PLOT Plot Number 
04-01 Date (4th day of January) 
11:52 Time 
 
Press Key 8/ E(X)change to proceed to the next display. 
 
Display 2 
 
 
 
 
 
where: 
 
R Reference CO2 
D Analysis CO2 
T Chamber temperature 
A Assimilation/Respiration (µmol.m-2.s-1) 
F Flow in ml/minute 
 
Press Key 8/X to proceed to the next display. 
 
Display 3 
 
 
 
 
 
 

1:SCREEN DISPLAY 
2:DATA DUMP 1-2? 

REC 0000  PLOT 01 
04-01       11:52 

C   950       H06.4 
     A 0992     P00 

Rnnnnn Dnnnn Tnn 
A+/-nn.nn F nnnnn 
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where: 
 
C CO2 concentration (ppm) 
H Humidity (mb).  Only if optional %RH/Temp sensor is present. 
A Atmospheric Pressure (mb) 
P Probe Type 
 
Pressing Key 8 steps you through the above 3 displays before taking you to the next record in memory.  
After all records have been displayed, a message “No More Records In Store” is displayed before 
returning you to the Main Menu.  Note.  Pressing Key Y will step you from one display to the same 
display for the previous record.  For instance, if Display 3 of record number 5 is displayed on the LCD, 
press Key Y to step you to Display 3 for the previous record (Record 4).  Therefore, if you are only 
interested in viewing the CO2 concentration for each record: 
 
1. Press Key 4 (4DMP). 
2. Press Key 1 (Screen Display). 
3. Press Key 8 to display the CO2 concentration for the last stored record. 
4. Press Key Y to view previous records. 
 
Press Key N to end the screen display.  Note.  If there are no stored records, the message “NO MORE 
RECORDS IN STORE” will be displayed before returning you to the Main Menu.  Note: some of the 
displays will vary according the probe type connected. 
 
2.DATA DUMP 
 
To transmit stored data from the Analyser to a PC, you must use the data transfer cable and the Windows 
software supplied with the system.  Step by step instructions on transferring data from the Analyser to the 
PC are contained in the software help file. 
 
Transfer of Stored Data using the Windows® Based Software Program 
 
On the PC click on TransferWin.exe to load the software supplied by PP Systems to the PC hard drive. 
Once the program is loaded successfully and from the Windows Task Bar: 
 

1. Select Start, Programs, PP Systems and then Transfer 

2. Click File, Preferences and select EGM-4 under Instrument Type. 

3. Check the Com port selected and change if necessary (i.e. COM1,2,3 or 4). 

4. Check Decimal separator to make sure that it matches your requirements.  Data can be 
separated by a period (.) or comma (,).   

5. Click OK to proceed. 

6. Ensure that the Analyser is ready to send. Key 4 from Main Menu to select the DUMP option.  
Then Key 2 to select Data Dump.  The Analyser should now display “CONNECT TO PC ANY 
KEY TO SEND”. 

7. Select Transfer on your PC and enter in a file name (the .dat extension is assumed and does not 
need to be entered) and click on Save.  All stored data will be stored to this file.  On the PC, a 
message similar to “Com Port 1 opened…. Awaiting EGM-4 data….” will be displayed. 

8. On the Analyser, press any key to transfer the data. 

When completed, the Analyser will return to the Main Menu and the PC screen will show “Transfer of 
EGM-4 Records Completed X Record[s] received, Click in Window to clear …” where X refers t the 
total number of records transferred. 
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STORED RECORD STRUCTURE 
 
Results are stored in the analyser and transferred to the PC in the format described. 
 
A record consists of 60 digits preceeded by M (Real-Time Measurement) or R (Record from memory) and 
terminated by a carriage return. 
 
M or R   xx    xxxx    xxxx  xxxx  xxxxx  xxx    xxxx   xxxx xxxx xxxx xxxx xxxx xxxx xx xx  xxxx   xx <CR> 
             plot  record  date  time   CO2  MBR  MBA     A      B      C     D      E      F    G  H  atmp  PT 
 
Plot User entered identifier 0-99  
Record 1-9999  
Date & Time DD/MM & HH:MM  
   
CO2 Reference CO2 Concentration (OUTPUT D =Analysis) xxxxx ppm in micromol/mol 
MBR Reference Humidity  ** xx.x mb  
MBA Analysis Humidity  **  (leading display digit is not used) xx.x mb 
   
OUTPUT A PAR xxxx µmol.m-2.s-1 
OUTPUT B Evaporation Rate  ** x.xxx mmol.m-2.s-1 
OUTPUT C Chamber (Air) or Soil Temperature xxx.x o C 
OUTPUT D CO2 Analysis Concentration xxxx ppm in micromol/mol 
OUTPUT E Flow Rate  (see OUTPUT G ) ml or ml/10 per minute 
OUTPUT F Assimilation/Respiration Rate  (see OUTPUT H) xx.xx mol.m-2.s-1 
OUTPUT G Multiplier on flow to give true flow rate (x1 or x10)  
OUTPUT H 0 = Respiration (CO2 Evolution) 

1 = Assimilation (CO2 Uptake) 
 

   
atmp Atmospheric Pressure millibar 
PT Probetype (11 for open system chambers)  
 
**  Zero if there is no humidity sensor fitted to the analyser 
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ERROR CODES 
 
Error code information is stored and output with data and can be located at the end of the data string.  
The following is a list of current Error Codes. 
 
To contact PP Systems, if required, please see Contact Information. 
 

Error 
Code 

Description Possible Faults Remedy 

00 Normal Operation Not Applicable Not Applicable 
01 Zero read to low (<2500) Absorber column not 

properly fitted. 
 
Exhausted soda lime. 
 
Zero valve failure. 
 
Source/detector failure. 

Fit properly into manifold. 
 
 
Change soda lime. 
 
Contact PP Systems. 
 
Contact PP Systems. 

02 CO2 less than 250 ppm Genuine low CO2 
concentration. 
 
Absorber column not 
properly fitted. 
 
Exhausted soda lime. 
 
Zero valve failure. 
 
Source/detector failure. 

Not Applicable. 
 
 
Fit properly into manifold. 
 
 
Change soda lime. 
 
Contact PP Systems. 
 
Contact PP Systems. 

03 Analyser temperature < 50˚C Possible thermostat failure. Contact PP Systems. 
04 Analyser temperature > 60˚C Possible thermostat failure. Contact PP Systems. 
05 %RH > 90% If an RH sensor is fitted, a 

reading above 90% could 
mean condensation. 

Contact PP Systems. 

06 Battery voltage too low Battery voltage < 10.5V Re-charge battery 
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5CLR  Clear Database 
 
To clear data stored in memory, press Key 5. 
 
 
 
 
 
To clear the entire database, press Key Y twice.  For data safety reasons, you will be asked to “Press Key 
0 To Confirm”.  Press Key 0 to clear.  The message “Database Cleared” is displayed before returning you 
to the main menu.  If you do not want to clear the database, simply press Key N. 
 
6CLK  Date/Time Set 
 
To view/set the Analyser real time clock, press Key 6.  The following message should be displayed: 
 
 
 
 
 
The date is displayed as day/month/year and the time is displayed on a 24 hour format.  The display 
above shows December 13, 2001 and 4:51 PM.  If the time is correct, press Key N.  Otherwise, press Key 
Y and enter the appropriate date and time.  Leading zeros must be entered if required for date and time 
(i.e. if the time is 8:00 AM, enter 08 for the hour). 
 

! NOTE ! 
Do not forget to enter the date as day/month/year and the time based on the 24 hour format. 

RESET TIME (Y-N)? 
13-12-01      16:51 

CLEAR DATABASE 
(YY-N)? 
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On-Line Data Logging 
 
There is serial output of the on-line measured data automatically, at the same time as it is displayed.  The 
user has no control of this. It is for use with the WINDOWS Data Transfer Program or other terminal 
program. 
 
The user can log currently measured data using the Windows® Based Software Program. 
In Log mode, you have the ability to log records automatically or manually. 
 
For further description and instructions on the Windows® based software supplied by PP Systems, please 
refer to the on-line help menus built into the software. 
 
Serial Data Transferred 
 
On Starting:  
 
 <SP>B,Serial Number, Firmware version<CR> 
 <SP>=Space, <CR>=Carriage return. 
 
Then during the delay period at the start: 
 
 <SP>I, NN <CR> 
where NN is the same as the count on the EGM display. 
 
During Warm up 
 
 <SP>W,TT<CR> 
where TT is the cell temperature. 
 
During ZERO 
 <SP>Z,NN<CR> 
where NN is the same as the EGM display count. 
 
During Diagnostics a data string is transmitted through the RS232: 
 <SP>D,ZZZZZ,CCCCC,ANLT,HHHH,HTHT,INPB,INPC,INPD,INPE,ATMP<CR>. 
 
(These values are the reads from the A/D converters and have not been scaled.) 
 
where: 
 

ZZZZZ Stored Analyser reading during last zero. 
CCCCC Current Analyser reading 
ANLT Analyser temperature sensor reading. 
HHHH Reading of the internal humidity sensor (optional). 
HTHT Reading from the temperature sensor (optional). 
INPA-E Corresponds to the mV inputs from external sensors (A-E). 
ATMP Reading from the pressure transducer (mb). 
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Diagnostics and Initialisation 
 
The Analyser has a diagnostics and “Initialisation” feature built in for troubleshooting and for setting 
system controls and calibration back to factory default.  To check system diagnostics and to reinitialize 
the Analyser, press Key 0 with the Main Menu displayed.  The following message is displayed: 
 
 
 
 
 
Diagnostics 
 
Press Key 1 for system diagnostics and the following will be displayed: 
 
 
 
 
Where: 
 
M:44049 Reading from 16 bit A/D converter for CO2 detector in Measure mode. 
Z:49760 Reading from 16 bit A/D converter for CO2 detector in Zero Mode 
0/Z  

 
In measure mode the Analyser will typically read 35000-45000 at 400ppm with about 5000 greater in Zero 
mode with fresh soda-lime.  The zero read MUST be greater than the measure value. 
 
Press Key N to return to the Main Menu. 
 
Initialisation 
 
This feature is available in the event of a bad or incorrect calibration, if a new EPROM is installed with a 
new “Checksum” value, or if the system locks up.  Press Key 2 to reinitialize the Analyser.  Very 
Important.  Before initializing the Analyser, you must dump all stored records to your PC or they 
will be lost for good.  All records will be cleared from system memory during Initialisation. 
 
After pressing Key 2, you will be presented with ???? on the display.  At this point, enter the code 0462.  
This will follow with a “Database Cleared” message before returning you to the Main Menu.  At this point, 
your system will be returned to its original factory default conditions (i.e. calibration, etc.).  The Analyser 
system settings will automatically revert to: 
 

CO2 Calibration Concentration Factory Calibration Value 
Recording Type Manual 
Zero Type Automatic 
Checksum 123456 

 
The memory pointer is set to the end of the store so that any data stored in the memory can now be 
recovered by dumping the complete store. 
BEFORE RECORDING AGAIN THE MEMORY MUST BE CLEARED. 

 1:DIAGNOSTICS 
 2:INTIALISE 

M:44049    Z:49760 
0/Z:ZERO  N:QUIT 
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Using with the CIRAS Analyser 
 
Analyser Operation 
 
Refer to the analyser manual for general operation details. 
 
PP Systems’ analysers must never be used in the horizontal position, as there is the possibility of air 
tracking over the top of the zero column(s) rather than passing through the absorber.  This will give rise to 
an incorrect zero and an apparent loss in the analyser sensitivity. 
 
Do not calibrate the analyser while it is connected to the CIM. 
 
System Connections 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Water Dropout 
Traps 

 
 

CIRAS 
 

Analyser 
 

Air 
Supply 

Unit 

 
Chamber 

Analyser I/F Cable 
to CIRAS PLC Socket 

Analysis Pipe 
(colour coded red) 

Air Supply 
Hose 

 
Electronics 

Housing 

Reference Pipe 
(colour coded green) 

Chamber Electrical Connector 

To CIRAS 
REF & AN 

Gas Connectors 
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Gas Connections 
 
With the CIM(D), the water dropout traps are connected directly to the analyser. 
The system is supplied with gas pipes appropriately labelled R and A, and fitted with the necessary gas 
connectors. 
 
1) The Analysis tubing connects to CIRAS Analysis Inlet. 
 
2) The Reference tubing connects to CIRAS Reference Inlet. 

However the actual connector is different according to the CIRAS system used :- 
 

CIRAS-1 without integral air supply (analyser only) 
 

Use the metal connector which fits over the REFerence connector. 
 

CIRAS-1 with integral air supply (photosynthesis system) 
 

The integral air supply is not used with the open system chambers, but cannot be turned off. The 
reference tubing is reduced by a short section of small bore tubing, and this is fitted onto the small 
centre pipe of the REFerence connector.  The end of the tubing must be angled to prevent it blocking 
the outer part of the connector, which is the air supply outlet 

 
CIRAS-2 (all types)  Connect directly to the REF inlet. 

 
Electrical Connection 
 
All electrical connections should be made before switching on the analyser. 
 
The standard interface cable supplied is used to connect between the ANALYSER interface on the CIM 
and CIRAS-1/2 (PLC socket). The cable length is 2m, unless otherwise specified. 
 
Power Requirement 
 
The CIM system can be powered from the analyser if preferred. 
This is through pins G (+12V) and A (0V RETURN) of the analyser electrical interface. 
 
Alternatively, an external battery can be used to power both CIRAS and the CIM system. A 20 amp-hour 
battery is adequate for an 8-hour period of use, and there is no need to change the CIRAS internal 
battery during that time.  The external battery must be connected through the CIRAS external power 
supply connection. The CIRAS internal battery must be left in place. 
Connect up the CIM and then switch on CIRAS. 
 
Taking Measurements with CIRAS-1 
 
CIRAS-1 firmware must be V4.8 or greater. 
 
Initial Setup 
 
CIRAS-1 will not automatically detect that a Canopy type chamber is connected. 
The user has to manually select chamber type from the cuvette selection menu. 
 
The air supply type and enclosed area are set to the defaults for the chamber. 
NB. The analyser will automatically use the measured flow when calculating the flux. 
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The next menu sets the record options. 
 
The basic measurement display is as standard, but the following change has been made : 
 
FLOW is displayed and recorded as GS.  CI is the multiplier on GS to give the flow in ml/min. 
 

e.g. GS=1432 and CI=1   then flow is 1432   ml/min. 
  GS=1432 and CI=10 then flow is 14320 ml/min 
 
AREA is recorded in the usual flow position (up to 999.9 cm2). 
 
SOIL FLUX rates are in standard units of �mol m-2 s-1 for CO2 and in mmol m-2 s-1 for H2O. 
 
Taking Measurements with CIRAS-2 
 
CIRAS-2 firmware must be V1.64 or greater and Windows software must be version 1.01 or greater.. 
 
Initial Setup 
 
CIRAS-2 will not automatically detect that a Canopy type chamber is connected. 
The user has to manually set the appropriate cuvette type from the cuvette selection menu. 
 
Start up the CIRAS-2 program as usual and from the main display select SETTINGS then from the 
SETTINGS EDITOR select the PARAMETERS button. 
This will now show the PARAMETERS EDITOR. 
 
Under PROBETYPE on the drop down menu select OPEN SYSTEM CHAMBER, then select the chamber 
type from the CHAMBER/CUVETTE TYPE box. 
 
The air supply type and enclosed area are set to the defaults for the chamber. 
NB. The analyser will automatically use the measured flow when calculating the flux. 
 
Press OK. You should then select to save the changes. 
 
The results displayed are self explanatory. 
 
Water Vapour, Temperature and Pressure Corrections 
 
Water vapour, temperature and pressure all affect the measurement of CO2. 
 
CIRAS-1/2 
 
Readings are pressure compensated and the analyser is thermostatted.  Therefore a standard gas should 
read the correct ppm value independent of atmospheric pressure and temperature changes.  
The CO2 concentration change is corrected for both the cross sensitivity of the CO2 IRGA to water vapour 
and also for the dilution effects of any increase in the water vapour concentration.  Refer to the Operator’s 
Manual for the analyser. 
 



Using with the EGM Analyser 
 

CIM Control Interface Module Operator's Manual – Version 1.02 
- 30 - 

 

Using with the EGM Analyser 
 
Analyser Operation 
 
Refer to the analyser manual for general operation details. 
 
PP Systems’ analysers must never be used in the horizontal position, as there is the possibility of air 
tracking over the top of the zero column(s) rather than passing through the absorber.  This will give rise to 
an incorrect zero and an apparent loss in the analyser sensitivity. 
 
Do not calibrate the analyser while it is connected to the CIM. 
 
 
System Connections 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Water Dropout 
Traps  

 
EGM 

 
Analyser  

Air 
Supply 

Unit 

 
Chamber 

Analyser I/F Cable 
to an EGM I/O Socket 

Analysis Pipe 
(colour coded red) 

Air Supply 
Hose 

 
Electronics 

Housing 

Reference Pipe 
(colour coded green) 

Chamber Electrical Connector 

Gas Outlet Pipe 
to GAS IN on 

EGM 
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Gas Connections 
 
With the CIM(A), pipes connect from the reference and analysis sampling points to the solenoid valve 
inlets on the electronics box. The reference pipe (colour coded green) is supplied fitted. The analysis pipe 
(colour coded red) must be fitted by the user. The valve inlets are also colour coded red and green. 
Connect the solenoid valve outlet on the electronics box (sample gas outlet) to the analyser using the 
pipe provided, with the in-line hydrophobic filter near the Analyser gas inlet. 
 
Electrical Connection 
 
All electrical connections should be made before switching on the analyser. 
 
The standard interface cable supplied is used to connect between the ANALYSER interface on the CIM 
and the EGM (I/O socket). The cable length is 2m, unless otherwise specified. 
 
In the EGM plug, a 4K3 resistor links pins 1 and 6 on the plug, which is then used by the EGM to identify 
that it is connected to a Canopy type chamber (Probe Type 11). 
A wire links pins 4 and 8, which suppresses the EGM Alarm Buzzer. 
 
Power Requirement 
 
The CIM system can be powered from the analyser if preferred. 
This is through pins G (+12V) and A (0V RETURN) of the analyser electrical interface. 
 
Taking Measurements 
 
Please refer to the chamber manual. 
 
EGM-4  EGM firmware must be V1.0 or greater. 
EGM-3  EGM firmware must be V3.5 or greater. 
 
Initial Setup 
 
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 chamber must be selected, through 1: REC from the Main Menu. 
 
   CPY 1:20l  2:100l 
           3: CFX 
 
The air supply type and enclosed area are set to the defaults for the chamber. 
NB. The analyser will automatically use the measured flow when calculating the flux. 
 
The system will then go into Zero mode, after which the display will show: - 
 
 REC nnnn PLOT nn etc 
 
N press allows PLOT entry. 
 
REC is set to one when the plot number changes. It represents the number of records made on that plot. 
 
E(X)change shows the first measurement display :- 
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 Rnnnnn Dnnnn Tnn 
 A+/-nn.nn F nnnnn 
 
where :- 
R = Reference CO2  /  D = Differential CO2  /  T = Chamber Temperature 
A = Assimilation/Respiration (micromol.m-2.s-1 )  /  F = Flow in ml/minute 
 
E(X)change now shows the standard CO2 display. 
 
If the analyser is fitted with a humidity sensor then H2O fluxes are calculated and recorded but are not 
shown on the displays. 
 
Results 
 
Results are transferred from the analyser to the PC in the format described. 
 
EGM-4 
 
As for the Integral Analyser. 
 
EGM-1/2/3 
 
A record consists of 2 lines of data :- 
 
1, DATE, TIME, REFERENCE, ANALYSIS 
2, 11, %RH, TEMPERATURE, ASSIMILATION or RESPIRATION, FLOW. 
 
1 and 2 at the start of the lines are the line type identifiers. 
 
REFERENCE and ANALYSIS are the respective CO2 concentrations in ppm. 
 
11 is the probetype. 
 
TEMPERATURE is in OC (xx.x).  Due to the linearisation, it has an accuracy of 1 OC. 
 
SOIL RESPIRATION is in g CO2 evolved per m2 per hour (xx.xx) 
 
FLOW is in ml/minute. 
 
Water Vapour, Temperature and Pressure Corrections 
 
Water vapour, temperature and pressure all affect the measurement of CO2. 
 
EGM-1/2/3 
The results are not corrected for temperature, pressure, IRGA effects of water vapour, or for effects of 
evaporation in the chamber. Refer to Calculations (Measurement Corrections). 
 
 
EGM-4 & Integral Analyser 
The results are corrected for pressure. If the optional humidity /temperature sensor is fitted, then the 
results are also corrected for IRGA effects of water vapour, and for effects of evaporation in the chamber. 
Refer to Calculations (Measurement Corrections). 
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Using with 3rd Party Analyser 
 
Analyser Operation 
 
Refer to the analyser manual for general operation details. 
 
Do not calibrate the analyser while it is connected to the CIM. 
 
Gas & Electrical Connections 
 
When the CFX is supplied for use with other analysers, the cable is still terminated as for an EGM, with a 
15-pin plug.  A corresponding 15-pin socket and multi-core cable is then also supplied. 
 
The EGM plug must not be removed because it contains a circuit which generates the 1.2V reference 
needed for the air temperature sensor.  The reference voltage is wired to pin 2 of the CFX connector. The 
board is powered from the connections to pins 8 and 12 on the EGM plug.  When using an external power 
source, if a temperature output is required then it is necessary to still have a 12V supply to the plug. 
 
When making connections to the 15-pin plug only the following should be used: - 
 

Pin  
2 Flow Signal 
3 Reference Indicator. (0=Analysis, Approx. 1v=Reference) 
5 Temperature (refer to the Appendix) 
7 Channel Select (0V Selects Analysis, 5-12V Reference.) 
8 Return 
12 +12v DC 
15 Analog Ground 
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Signal Input/Outputs 
 
If used with a 3rd party analyser it is necessary to know the following :- 
 
CHANNEL SELECT (CIM(A) only) 
A 5-12V input signal to the CFX on this line will switch the gas sampling to REFERENCE whilst 0V sets it 
to ANALYSIS.  Units set to internal timing will ignore this. 
 
REFERENCE INDICATOR (CIM(A) only) 
This output signal operates at all times.  It alternates between high (1V) and low (0V ) at 30 second 
intervals.  It is only relevant when the unit has been specified for internal switching when high indicates 
the REFERENCE is being sampled. 
 
FLOW 
The voltage measured between the FLOW SIGNAL and ANALOG GROUND is 400 mV with no flow and 
2000 mV at 5000ml/minute.  The relationship in between is approximately linear. 
 
Therefore FLOW=(FLOW SIGNAL - 400) x 3.125.ml/minute 
 
But for more accurate measurement use FLOW=FLOW SIGNAL x 3.242 – 1228.7 ml/minute 
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TEMPERATURE 
There is a non-linear relationship between temperature and voltage. An approximation within one degree 
between 0 and 50 OC is: - 
 
  T OC = V x 77.8572 – 16.63945 
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Calculations 
The parameters required to calculate flux are : 
 

Concentration of the air going into the chamber 
Concentration of the chamber air 
Flow rate through the chamber 
Area of ground enclosed 

 
The first 3 parameters are measured by the system, the 4th is entered by the user. 
Results are given in µmol m-2 s-1 for CO2 and in mmol m-2 s-1 for H2O. 
 
Calculation of airflow through the system is in mol per second. 
 
Volume flow (V) is measured by a mass flow meter calibrated in ml/minute at 0ºC and 1013mb (STP). 
Converting to flow in litres per second 

   = 
1000*60
V

 l.s-1. 

 
But at STP, one mol of gas occupies 22.414 litres. 
Therefore chamber air flow 

   = 
1000*60*414.22

V
 mol.s-1     (1) 

 
Calculation of CO2 fluxes. 
 
The difference between the CO2 concentration entering and leaving the chamber (∆C) is expressed as 
ppm = µmol.mol-1.  So multiplying by (1) gives the flux in µmol.s-1. 
 
To give the final result in µmol.m-2.s-1 divide by the area (A cm2converted to m-2) exposed in the system 
 

Then CO2 flux in µmol.m-2.s-1 = 
1000*60*414.22*

10000**
A

VC∆
 

 

    = 310*43583.7** −∆
A
VC  

 
To convert to g.m-2.h-1 multiply by 44.01 x 3600 x 10-6 (= 0.15844) 
 
Calculation of H2O fluxes. 
 
The difference between the H2O concentration entering and leaving the chamber (∆H) is expressed as 
mb = mmol.mol-1.  So multiplying by (1) gives the flux in mmol.s-1. 
 
To give the final result in mmol.m-2.s-1 divide by the area (A cm2converted to m-2) exposed in the system 
 
Therefore, as for CO2, the H2O flux in mmol.m-2.s-1 is :- 
 
  ∆H x (V / A ) x 7.43583 x 10 -3 mmol.m-2.s-1  
 
To convert to g.m-2.h-1 multiply by 18019.4 x 3600 x 10-6  (= 64.87) 
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Measurement Corrections 
 
Water vapour, temperature and pressure all affect the measurement of CO2. 
 
The results are corrected for pressure. If the optional humidity/temperature sensor is fitted, then the 
results are also corrected for IRGA effects of water vapour, and for effects of evaporation in the chamber. 
 
Water Vapour 
 
If we start with a dry sample of air of known CO2 concentration and add to it water vapour, then the CO2 
becomes diluted because the volume of the water vapour added increases the air volume. 
 
From the point of view of the infrared measurement, by careful choice of the interference filters covering 
the detector, there is only a very small effect of direct absorption by the water vapour.  This is typically 
equivalent to less than 0.1ppm/mb measured with CO2 free air. 
 
However, the presence of the water molecules induces an increase in infrared absorption by the CO2 
molecules (Foreign Gas Broadening) and therefore an increase in the apparent CO2 concentration.  This 
is of a similar magnitude but opposite in effect to the dilution reported above.  The net effect is that the 
Analyser will approximately report the DRY gas concentration. 
 
Air Temperature 
 
The major effect of temperature is usually on the selective interference filters on the sensor.  With all 
current EGM units the detector/ filter combination is thermostatted at about 55 O C. 
No attempt is made to equilibrate the sample to that temperature so the major temperature effect should 
be on gas density and follow Gas Law (approximately -0.3% / O C increase). 
 
Atmospheric Pressure 
 
Increase in pressure causes increase in concentration according to Gas Law.  However, there is a greater 
increase in the infrared absorption than would be expected from increase in concentration.  This is due to 
“Pressure Broadening” of the CO2 absorption bands. 
 
An approximate correction  C = CM / (0.75*AP + 0.25*AP*AP) 
 
Where C is concentration that would be measured at 1bar. 
CM is the concentration measured at the ambient air pressure AP bar. 
 
Where measurements are to be done at altitude then we would recommend re-calibration at that height. 
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Maintenance 
 
Control Module 
 
It is virtually maintenance free. 
 
Integral Analyser 
 
The sodalime and inlet filter will need to be replaced periodically and the remaining service components 
checked. 
 
The sodalime column is located behind the front door of the Analyser enclosure. 
 
The inlet filter and remaining service components are located inside the electronics housing. 
 

Dismantling the Instrument 
 
Please refer to the following pictures. 
 
There are four case screws to undo to remove the lid of the electronics housing and gain access to the 
boards. 
 
If there is no Integral Analyser fitted then just remove the lid of the electronics housing and place to one 
side. Otherwise the Integral Analyser is mounted on the lid of the electronics housing. Undo the lid and 
then carefully rotate the whole assembly over, pivoting on the left hand edge, until the interface board is 
exposed. 
 
Carefully re-fit the housing lid once any service procedure is completed.  With the Integral Analyser, fit the 
left hand edge first and then rotate back into place. 



Maintenance 
 

CIM Control Interface Module Operator's Manual – Version 1.02 
- 39 - 

 

CASE SCREWS (2) 

CASE SCREWS (2) 

ANALYSER BOARD PAR INTERFACE BOARD
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Soda Lime Absorber Column 
 
For accurate measurements and calibration, it is absolutely critical that the Analyser absorber column is 
not exhausted. Soda lime is used to remove CO2 from air entering the Analyser for zero calibration 
purposes.  If the soda lime is becoming exhausted then it will result in the ZERO being performed on non-
ZERO air, which will cause an error in the calibration and hence all subsequent measurements. 
 
Soda Lime Replacement 
 
Frequent replacement should not be required under normal circumstances.  The rate of exhaustion is 
highly dependent on the “Auto-Zero” frequency.  Under normal operating conditions the soda lime should 
require changing approximately once per month. 
 
Soda Lime is supplied as self-indicating granules (1-2.5mm), which turn from green to brown as they 
becomes exhausted.  This absorber should be replaced when it is two-thirds exhausted (brown).  To do 
so, carefully remove the absorber column by pulling evenly at both ends. One end cap should be 
removed, along with the foam filter pad, and the contents discarded.  When replacing the soda lime, we 
recommend using a funnel.  Leave approximately 1” from the end of the column to allow the foam pad 
and cap to be refitted.  The column should then be tapped to ensure tight packing and the pad and cap 
replaced as found. 
 
Soda Lime cannot be regenerated and should be discarded when exhausted. 
 

! CAUTION ! 
WASH YOUR HANDS AFTER HANDLING SODA LIME 

 
Please refer to the Material Safety Data for Soda Lime. 
 
Absorber Column 
 
The soda lime absorber column is safely protected within the Analyser enclosure.  It should not require 
any regular maintenance but it would be sensible to examine the absorber column each time the contents 
are replaced, because any leakage to ambient may cause inadequate flow through the analysis cell. This 
would be seen as error messages during “Autozero” operation or fluctuating CO2 concentration during 
measurement. 
 
The absorber column caps are each fitted with an “O” ring.  An occasional slight smear of silicone grease 
on the “O” ring will assist in sealing.  Whenever the column is refilled always check that the “O” ring has 
not rolled.  A visual examination should show a uniform black “O” ring line around the column. 
There are foam filter between the end cap and the soda lime.  Over time, these may require replacement.  
If so then contact PP Systems (see Contact Information). 
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MATERIAL SAFETY DATA FOR SODA LIME 
 
CHEMICAL COMPOSITION 
 

 

Components  % W/W  
Calcium Hydroxide  (Ca(OH)2) > 75.5% 
Sodium Hydroxide (NaOH) < 3.5% 
Water  < 21.0% 
Indicator (Inorganic Salt) < 0.2% 
  
PHYSICO-CHEMICAL DATA  
Form Granules 
Color  Green (Exhausted : Brown) 
Odor  None 
Bulk Density  0.9 g/cm3 
Solubility in Water  None 
pH in Water  12-14 
Incompatible Substances Acids, Chloroform, Trichlorethylene 
Hazardous Decomposition  
Products None 
  
PROTECTIVE MEASURES, 
STORAGE AND HANDLING 
 

 

Storage Conditions  Clean dry environment 
Preferred temperature range 0 - 35 ˚C.  Store away from direct heat/sun. 
Protective Measures  Avoid inhaling dust.  Wash hands after handling 
Industrial Hygiene  Keep containers closed.  Keep contents dry. 
  
MEASURES IN CASE OF ACCIDENTS AND FIRES 
Spillage Contain material. 

Sweep or vacuum up.   
Transfer solids to metal or plastic container for disposal. 
Wash down spillage with water. 

Suit. Extinguishing Media  Water, CO2, Powder, Foam, Halon. 
FIRST AID  
Inhalation Remove from exposure. 

Obtain medical attention if discomfort persists. 
Skin Contact  Drench with clean water. 

Obtain medical attention if skin becomes inflamed. 
Eye Contact  Irrigate thoroughly with clean water. 

Obtain medical attention. 
Ingestion Wash out mouth thoroughly. 

Drink water. 
Obtain medical attention. 

  
HAZARD LABELLING  
Transport Codes  None required. 

 
Hazard Classification  None. 
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Fuse 
The Analyser circuitry is protected by a 1A (5x20mm) fuse.   This is located in a black fuse holder located 
at the back of the instrument.  If this requires replacement, please ensure that the correct size and type of 
fuse is used.  
 
It is very easy to determine if a fuse is good or bad.  Usually, a bad fuse will be burned out and visually 
obvious.  The true test is to use an ohm meter.  Place one lead from the ohm meter on one end of the 
fuse and the other lead on the opposite end of the fuse.  If it reads 0, you have a good fuse.  Anything 
else, the fuse is bad and should be replaced. 

Infrared Source 
The infrared source should last for many years and not require replacement.  The obvious sign of failure 
is that it is not flashing when the system is powered.  However, it can be replaced easily if required. 
 
1. Disconnect the infrared source electrical connector located at CN13 by pulling up on it. 
2. Undo the 4 small screws that secure the infrared source to the end of the sample cell. 
3. Carefully pull the old source off the end of the sample cell, and fit the new one. Take care that it is 

aligned to fit in the notch in the sample tube, and secure it in place by the 4 small screws. 
Be very careful not to touch the bulb with your fingers and do not overtighten the screws. 

4. Connect the new infrared source electrical connector to CN13 on PC075 circuit board.  The 
orientation does not matter. 

EPROM 
The firmware and factory measured calibration factors for the Analyser are stored on a memory chip 
commonly referred to as an EPROM inside the instrument. This should never require maintenance but it 
may need to be replaced if the system is upgraded.  
 
The EPROM that is used in the Analyser must be protected from static electricity.  As a result, there are 
several precautions that the customer should take before removing EPROMS. The risk of damage can be 
minimized by earthing both the operator and the lab bench surface. This can be done by covering the 
surface of the bench with a conductive material (e.g. aluminium foil) that is electrically connected to an 
earthing point such as a metal water pipe or tap. The operator should also be earthed using a wrist strap 
or by holding a wire that is connected to the same earthed point. Please contact PP Systems for further 
information.   
 
Once suitable earthing arrangements have been made, the Analyser can be opened to gain access to the 
circuit board containing the EPROM.  The position of the EPROM is shown above. 
 
Each EPROM is located in a specific orientation.  Before starting to remove the chip, note the position of 
the notch on the end of the chip relative to the rest of the instrument.  Using a small, flat screwdriver, 
gently pry the EPROM up until it is removed from its socket.  When fitting the new EPROM to the socket, 
be careful not to bend any pins.  Place the EPROM in the socket (noting the notch on one end of the 
EPROM) and gently press down to secure in place. 
 
Very Important.  After replacing the EPROM, you should reinitialize the instrument (see Initialisation). 
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Zero Valve 
If it is suspected that the ZERO valve is not functioning properly, we recommend returning the Analyser to 
our factory for repair as this item is soldered directly to the PC075 circuit board. 
Contact PP Systems (see Contact Information). 
 

Air Sampling Pump 
The Analyser is fitted with a sealed, rotary vane pumps to sample the reference air.  Rotary vane pump 
components wear with prolonged use and material from the vanes may build up within the pumps. This 
can eventually reduce the pumping efficiency or even cause them to seize.  The normal signs of a bad 
pump are as follows: 
 

1. Noise.  A worn pump usually sounds rough or vibrates. 
2. Temperature.  The outer casing is hot when touched with your fingers. 

 
Replacing the Pump 
 
It is very easy to replace a failed air sampling pump. 
 
But first you must carefully note the orientation of the pump, and its electrical connector (2 pin) 
where it plugs onto the circuit board. 
 
Remove the electrical connector by gently bending back the connector lock and sliding out the connector.  
The pump itself is secured in position by the gas tubing connections. Remove the tubing from the inlet 
and outlet ports on the pump and lift out. 
 
Fit the new pump, making sure that:- 
 

1. The flat back part of the pump sits flush on its manifold. 
2. The inlet tubing is connected to the pump inlet port, and the same for the outlet 
3. The 2-pin electrical connector is reconnected in the correct orientation. 

The two notches on the connector latch with the corresponding lock. 
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Cleaning the Pump 
 

During prolonged operation, the vanes inside the pump will wear and deposit material inside the pump.  It 
is sensible to clean the pump by periodically flushing it with isopropyl alcohol. The following procedure 
can be adopted: 
 
1.  Connect the pump to a 6-12V source and fit a 30mm tube to the pump inlet. 

(i.e. the Analyser can be used to supply power via the pump electrical connector. 
However, it is essential that the flushing is performed outside of the instrument to 
avoid spillage into it). 
 

2. Hold the pump above a beaker of isopropyl alcohol and dip the tube into the alcohol (See 
below). Run the pump to draw alcohol through it. A small roll of cotton wool in the inlet 
pipe can act as a filter for the re-circulating alcohol. 
 

 
 
If the pump is seized, it may be freed by tapping it on the bench or by reversing the 
voltage to run it backwards. 
 

3.  Run alcohol through the pump for a minute or two to ensure that any material is removed.  
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 Analyser overnight. If the pumps are 
reconnected prematurely, then the absorber chemical (soda lime) will be exhausted 
quicker than usual.  

 

Alcohol 

Pump 
Electrical 
Connector 
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In-Line Hydrophobic Filter 
If the In-Line Hydrophobic Filter is used with the Analyser then it is very important to periodically inspect 
the internal filter and “O” Ring.  To check the internal filter: 
 

1. Open the filter holder. 

2. Remove internal “O” Ring using a fine screwdriver or similar tool. 

3. Remove the internal 3 micron, hydrophobic filter and inspect for dirt, dust or moisture.  If there is 
any sign of dirt, dust or moisture, replace the filter. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If a new filter is fitted, place the filter in the holder, place a slight smear of silicone grease on the “O” ring 
and fit the “O” ring inside the holder to secure the filter in place.  Refit the other end of the holder and 
tighten. 
 
Important Note 
The “O” ring must always be used with the in-line holder to ensure leak tight seal.  Take care not to apply 
too much silicone grease to the “O” ring as this could contaminate the filter. 

3 micron, hydrophobic 
filter

“O” Ring 
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Sensor Calibrations (Assimilation Chambers only) 
 
It is necessary to periodically check the calibration of the sensors. 
 
Temperature Sensor 
 
The temperature sensor is a thermistor whose resistance is directly determined by the Analyser and 
cannot be re-calibrated. 
 
PAR Sensor 
 
Ideally, calibration should be done in full sunlight, in an open (non-shaded) position. 
 
The calibration PAR sensor must be placed inside the chamber, in a position where it will receive a similar 
light intensity to the chamber sensor. 
 
The adjustment potentiometers are located on the interface board inside the CIM electronics housing.  
Please refer to the Maintenance Section for access details.  
If there is an Integral Analyser fitted then, before opening up the electronics housing, first open the door 
of the Analyser enclosure because the Analyser will be needed to read the chamber PAR sensor. 
 
Plug the electrical connector into the analyser (if stand-alone) and make the necessary external power 
connections. Switch on the analyser and go to the display that shows PAR. 
 
The position of the adjustment potentiometers P1 and P2 on the interface board are as follows :- 
 
 
 
 
 
 
 
 
 
 
 
 
 
They are adjusted by using a small flat bladed screwdriver to engage with the slot in the adjustment 
screws. 
 
First cover the PAR sensor with a light proof cloth and adjust the zero potentiometer (P1) until the PAR 
reading displayed is zero (a reading flickering between zero and a small positive value will ensure that 
there is no negative offset.) 
 
Then remove the cloth and adjust the span potentiometer (P2) until the PAR reading displayed is correct 
to the calibration PAR sensor. 

 

P1 ZERO

P2 SPAN

CN2 
CN4 

CN1 

BOTTOM EDGE
OF I/F BOARD
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Appendix 1:  External 12V DC Power Connector 
 
 
 

 
 
Pin 3 =  +12volts (red wire by convention) 
Pin 1 =      0volts (black wire by convention) 
Pin 2      not used 
 
 
 
For battery connection, the +12V line must be attached to the POSITIVE (+) battery terminal, 
and the 0V line must be attached to the NEGATIVE (-) battery terminal. 
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Appendix 2:  Analyser Electrical Interface Specification 
 
The interface on the CFX is the 12-way connector located on the side of the electronics box. 
 

             
12 WAY 
BINDER 
SOCKET 

                
SIGNAL NAME 

          
COLOUR 

12 WAY 
QUILLER 

PLUG 

(CIRAS 1) 

18 WAY 
LEMO 
PLUG 

(CIRAS 2)

15 WAY 
'D' TYPE 

PLUG 

(EGM4 
AND OEM) 

15 WAY 'D' 
TYPE 
PLUG 

(EGM1,2&3
) 

A RETURN BLACK J A1 8 8 

B TEMP. 
REFERENCE 

YELLOW M E3 # # 

C BAIR TEMP BROWN E B3 5 5 

D PAR WHITE C D3 2 - 

E BFLOW O/P ORANGE D C1 4 2 (par) 

F AGND GREEN K B1 15 15 

G +12V RED H F1 12 12 

H REF. 
INDICATOR 

BLUE N/U N/U 3 3 

J CHANNEL 
SELECT 

VIOLET N/U N/U 7(alarm) 7(alarm) 

 ALARM 
DISABLE 

   N/U LINK PIN 4 
TO PIN 8 

 CODE 
RESISTOR 

   WIRE 4K3 
RES 

FROM PIN 
1 TO PIN 6 

WIRE 4K3 
RES FROM 

PIN 1 TO  
PIN 6 

 

#    SIGNAL DERIVED FROM 1.2V REFERENCE DEVICE (LT1004 CZ12 

RS 429-243 ) WIRED BETWEEN PINS 12 (12V) AND 15 (AGND) VIA 10K RESISTOR 
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Appendix 3:  Temperature Sensor mV output vs Temperature 
 

T oC 0.0 0.2 0.4 0.6 0.8
0  231 233 235 237 239
1  241 243 245 247 249
2  251 254 256 258 260
3  262 264 267 269 271
4  273 276 278 280 282
5  285 287 289 292 294
6  296 299 301 303 306
7  308 311 313 315 318
8  320 323 325 328 330
9  333 335 338 340 343
10  345 348 350 353 355
11  358 360 363 366 368
12  371 373 376 379 381
13  384 387 389 392 395
14  397 400 403 405 408
15  411 414 416 419 422
16  424 427 430 433 435
17  438 441 444 447 449
18  452 455 458 460 463
19  466 469 472 474 477
20  480 483 486 489 491
21  494 497 500 503 506
22  508 511 514 517 520
23  523 526 528 531 534
24  537 540 543 545 548
25  551 554 557 560 563
26  565 568 571 574 577
27  580 582 585 588 591
28  594 597 599 602 605
29  608 611 614 616 619
30  622 625 628 630 633
31  636 639 642 644 647
32  650 653 655 658 661
33  664 666 669 672 675
34  677 680 683 685 688
35  691 694 696 699 702
36  704 707 710 712 715
37  717 720 723 725 728
38  730 733 736 738 741
39  743 746 748 751 754
40  756 759 761 764 766
41  769 771 774 776 778
42  781 783 786 788 791
43  793 795 798 800 803
44  805 807 810 812 814
45  817 819 821 824 826
46  828 830 833 835 837
47  839 841 844 846 848
48  850 853 855 857 859
49  861 863 865 868 870
50  872 874 876 878 880
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