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1 PACKAGING AND CONTENTS CHECK

On opening the Analox CAGA MK, please check you have the following items.

a)
b)

c)

Andox CAGA MKII main unit.
Externd power supply cable
RS232 Communications Lead

Data download disk

Battery Charger/Mains Power Pack
Spare Minisart Filter

Spare Hydrocarbon Filter

User Manua

Test Certificate
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2 ABOUT THE CAGA MKII

The CAGA MKII is a portable monitor designed to detect multiple gases for contamination of
compressed breething air. The CAGA MKII provides continuous red time measurement of carbon
dioxide (CO2), oxygen (02), carbon monoxide (CO) and hydrocarbons (HC), each parameter shown
on an individud digplay. Oxygen and CO are detected using dectrochemicd cdls, CO2 and
Hydrocarbons are detected using infrared sensors.

Audible and visud darms are triggered when any of these gases exceed their darm threshold, enabling
the compressor to be shut down and the source of contamination investigated. Alamswill dso activate
when the sample flow or battery lifeisinsufficient for the unit to operate adequatdly. If required the gas
adarm st-points can be adjusted by using the externa push buttons. The monitor has abuilt in data
logging capability which can be configured for elther survey or event andysis. Data can be downloaded
to acomputer in aMicrosoft Excel compatible format.

The CAGA MKII is a water resistant, portable package supplied with an interna pressure reducer,
designed to offer much needed flexibility in the fidd.
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3 OPERATION

The CAGA MKII is housed in a waterproof enclosure, however the unit should only be opened in
clean, dry environments, this should only be necessary during maintenance see Section 8.

3.1 Startup

The CAGA MKII can be operated from either internal rechargeable batteries, or an external power
source. External power can be provided through the battery charger or aregulated 8-40vDC supply.

To turn theunit on usng theinterna batteriessmply turn the switch to theon position. To operatefrom
externa power, connect the external power cable to the mating connector on the left-hand sde of the
unit and move the switch to the on position, as shown in the photo below.

External power connector
Nb. Remove the dust cap
before connecting the cable.

The sensors will immediately enter into awarm up phase.
If the unit does not turn on, perform the following checks:

a) check that either the externa power supply or batteries are hedthy
b) check that the interna fuse in the externd supply lineis not blown

The CO2, CO and O2 sensors require a 40 second warm up period, during this time the darms are
inhibited and the displays will not show correct gas values.

The Hydrocarbon sensor requires alonger warm up period of approximately 30 minutes, during which
time*HEALT' will flash on the hydrocarbon display, during thistime the unit will not show correct HC gas
levels. Oncewarm upiscomplete the* HEAt messagewill disgppear and the unit will start an Auto Cal
operation. After one minute the Auto Cd should complete and the instrument will start to display a
correct HC concentration.

Following warm up the displays are typicaly updated every second. If the instrument is started from
colditisnormal for the Auto Ca operation to betriggered regularly, for the hydrocarbon sensor, asthe
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temperature insde the instrument stabilises, refer to Section 3.8 for more detail regarding the Auto Cal
operation.

3.2 Gas connections

Sample gas is ddivered to the insrument viaa 6mm OD Push-Ft connector. The pressureat theinlet
must not exceed 10 BarG (150 PSI). Thesamplepressureisinterndly reduced and sample gas carried
to thesensors viainternd flow adaptors and tubing. Gasleavestheinstrument viathe Outlet Port, which
is fitted with an exhaust adaptor to reduce the risk of blocking the gas flow. (Refer to Section 7).

Please ensure that the gas inlet ports remain as clean as possble to prevent the internd protective
membranes from becoming blocked.

3.3 Alarms

During norma operation the CAGA MKII will flash the green OK light every second, and display the
current measured vaues of gas.

The CAGA MKII has been factory set with the following darm set points:

Gas Alarm st point Information displayed
CO2 500ppm CO2.H

CO 10ppm COH

HC 20ppm HCH

02 22% O2H

02 20% 02L

If andarmistriggered an audible darm will sound, the display backlightswill come onand the revant
display will flash between the gas concentration and an darm state. The darms are latched, so the
operator will be derted to the darm condition even if the darm dtatus no longer exigs. A smdl
hysteress is dlowed to prevent darms continually re-triggering when hovering around the darm set

point.
The darm set points can be changed using the 4 push buttons on the front panel, see Section 4.

When there is insufficient sample line pressure to generate a sample flow, the flow darm is activated,
‘Lo FLo’ isflashed on thedisplays, theaudibledarm will sound and the display backlightswill comeon

The interna batteries will enable the unit to operate for approximately 14 hours before re-charging is
required. As the battery power is drained the CAGA MKII will activate a low battery darm. The
buzzer will sound and ‘Lo bAtt" will flash on the displays, the battery should be recharged using the
charger supplied. TheLow Battery darmwill not be activated when theinstrument is operating from an
externd supply.
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3.4 Backlight/Mute Button

The Audible darms can be muted by firmly pressing the green mute button once. The mute button is
aso used to acknowledge and clear latched alarms.

This button dso activates the backlight, which when not in darm will automatically turn off after 10

seconds.

3.5 Faults

If the green OK light stops flashing there is either an alarm (as described in Section 3.3) or afault with
the instrument, this will be indicated by an accompanying error message on one of the displays.

A number of fault messages could appear on the displays, as described below:

FAULT MESSAGE

MEANING

REQUIRED ACTION

‘Cd.E onthe oxygen display

A cdibration isrequired for the
OXygen sensor

Perform the cdlibration detailed
in Section 5.2

‘Cd.E onthe CO, display

A cdibration isrequired for the
CO2 sensor

Perform the cdlibration detailed
in Section 5.3

‘Cd.E onthe CO display

A cdibration isrequired for the
CO sensor

Perform the calibration detailed
in Section 5.4

‘Ca.E on the Hydrocarbons
display

A cdibration isrequired for the
Hydrocarbons sensor

Perform the calibration detailed
in Section 5.5

‘FIt.S onthe CO, display

A fault has been identified
within the CO, sensor

It is possible that the sensor has
been subjected to over-range
CO,. Hush through with ‘dean
gas. If thefault peradts,
contact your supplier.

‘FIt.S on the Hydrocarbons
display

A fault has been identified
within the Hydrocarbons
sensor

It is possible that the sensor has
been subjected to over-range
hydrocarbons. Hush through
with ‘clean gas . If thefault
persdts, contact your supplier.

‘FIt.C’ on the Hydrocarbons
display

A fault has been identified
within the Hydrocarbons
sensor

Rest the Instrument By turning
it off then back on. If the fault
persists, contact your supplier.

‘FIt.H' on the Hydrocarbons
display

A fault has been identified
within the Hydrocarbons
sensor

Rest the Ingtrument By turning
it off then back on. If the fault
persists, contact your supplier.
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3.6 Charging the Batteries

The CAGA MKII ispowered by aninternd rechargeable Lithium-ion battery. Thebetterieswill provide
gpproximately 14 hours operation before recharging is required, indicated by the low battery darm.
The batteries must be charged using the supplied charger; use of adifferent charger could damagethe
batteries and leave them inoperable.

The battery charger is designed for indoor use; it should not be exposed to water, excessive dust or
temperatures outside the range 0-40°C.

Plug the charger into the socket labelled ‘ CHARGER', then plug the charger into a mains socket. Do
not plug the charger into the mains before connecting to the ingtrument.

The charger provides 3 modes of charge; statusisindicated by the light on the front of the charger.

Red light: Fast charge. Thismodewill only beinitiated if the battery voltageisbelow
the bulk voltage leve.

Orange light: Normal charge. Thiswill last gpproximately 4 hours.

Green light: Charge complete.

When charging is complete, disconnect from the mains before removing the battery connection.

Note that to achieve afull charge of the battery, the main unit should be switched off or powered from
an externd DC Supply.

3.7 Connecting an External Supply

The externd DC power lead supplied with the ingtrument terminates in a femae screw-locking
connector that attaches to the mating externa power connector on the left-hand sde of the unit (this
connector is protected by a dust cap that must be unscrewed prior to attaching the externa supply

lead).

The other end of the cable is presented as stripped ends for you to connect a suitable plug of your
choice. The colour coding is shown below:

Core Colour | Sgnd Name Connect to
Red Postive (+ve) Supply +8t0+40V DC
Blue Negative (-ve) Supply Ov

The externd supply must be a stable DC supply in the range 8-40V. Typicd current consumption
figures are shown below

Input Voltage (V DC) | Load Current (mA) @25°C
12.0 700
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The ingrument can aso be powered from amains AC supply using thesupplied charger. The charger
should be connected tothe CHARGER socket of themanunit. 1nthissetup thebattery ischarged and
the unit powered smultaneoudy andwill runindefinitdy, however to atain afull charge of the battery the
main unit must be switched off.

3.8 Hydrocarbon Sensor Auto Cal

The Anaox InfraRed Hydrocarbon Sensor isfitted with aHydrocarbon filter which enabl es the sensor
to be periodicaly zeroed. The Auto Cd operation is performed automaticaly by the instrument to
ensure the zero reference of the sensor iscorrect. Thereareanumber of circumstancesthat trigger the
Auto Cd event, as detalled in the following table

End of warm-up At the end of the HC sensors 30 minute warm-up period

Ambient temperature change Changes in the ambient temperature of the operating environment
can cause the sensor reading to drift.  The temperature trigger
minmises this effect by initiaing an Auto Cd if the ambient

temperature changes by >1.0°C

Time If the instrument does't perform an Auto Cal for aperiod of 8hrs,
the time trigger activates aperiodic Auto Cal operation

User cdibration The user caninitiate an Auto Cal by sdectingthe*'HC 0" optionin

the Cdibration menu as described in Section 5

When the indrument has started from cold it isnormal for Auto Ca operations to occur frequently as
the internd temperature of the Instrument settles.
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4 SETTING THE ALARMS

Theaarm set pointsmay be adjusted. To help minimise unauthorised use, accessto the Alaem Menuis
viaa‘hidden' key combination.

Momentarily pressng the ENTER and CANCEL push buttons at the sametimeingructstheinstrument
to disolay an darm configuration menu in place of the O, and CO, gas measurement displays. The
following picture demongtrates how to access the Alarm Menu.

Initidly, the digplays will show the message “A.SEt O2 L”. Pressng the UP or DOWN buttons will
cycethrough dl of the available menu options as shown in Figure 1.

ASELE| (OH2 L| SetOxygenlLowAlarm
UP| [RREE k] [ 2 H| SetOxygenHighAlam
DOWN | [A.G E k] [L O 2.H| SetCarbon DioxideHighAlarm
ASEE| L@ H| SetCabonMonoxideHighAlarm
HSEE| [HT H| SetHydrocarbonHigh Alarm

Figure 1, alarm menu options

When the desired option has been selected press ENTER. Alternatively pressCANCEL toreturnto
normal operation.

Pressng ENTER will trigger the instrument to request an darm set point. Refer to the appropriate
section below for further details. TheCO, display will show the current vaue of thedarm set point, and

10
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you can adjust the value using the UP and DOWN keys. Pressing CANCEL will abort the set point
change, and pressing ENTER will request that the set point be changed. Before the changeismade, the
indrument will require confirmation. Initidly theword'no’ will appear onthe CO, display. Thismust be
changed to 'Y ES by pressing UP or DOWN, and then confirmed by pressng ENTER. Thisingtructs
the instrument to changethedarm set point. Pressing ENTER whilethe display shows'no', or pressing
CANCEL a any time, will prevent the set point change from taking place.

After entering the darm configuration menu feature, if the switches are not pressed for a period of
aoproximatdy 2 minutes, the instrument will return autometically to normal operation.

The description aboveisillusrated in Figure 2.

ENTER

uﬁ‘z”é‘ﬁ%nﬁﬁﬂégg 0d L I—‘
conce [ASEE] [I2H] tor LSO fer bur ARy
RSEE] [[O2H MR- COZH [ SO0 iNviR— CBZH [no | {0 claneo
[CO_H] joow [ 43g] joow
RSEE| [HL H
}

CANCEL CANCEL CANCEL

Figure 2, operation of push buttonsduring alarm set point change.

11
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5 CALIBRATION

The CAGA MKII requires periodic cdibration checksto ensure optimal performance (see Section 8).
It is aso recommended that the instrument is cdibrated if it's operating environment changes.

Cdlibration should only be performed by suitably trained personnd familiar with the handling and use of
cdibration gas. Any abuse of the cdibration festures may render the instrument inaccurate and
unusable. If thisshould occur however, thereisafacility to restore the instrument to its origind factory
configuration.

To help minimise unauthorised use, access to the Cdibration Menu isviaa‘hidden’ key combination.
Momentarily pressing theUP, DOWN, ENTER and CANCEL push buttons a the sametimeingructs

the instrument to display a cdlibration menu in place of the O, and CO, gas measurement displays, as
shown in the picture below.

Initidly, the displays will show the message “CAL O2 L”. Pressng the UP or DOWN buttons will
cycethrough dl of the available menu options as shown in Figure 3.
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CAL 02 L| CalibraeOxygen Sensor Low Point

CHL 02 H[ Cdibrate Oxygen Sensor High Point
ICAL | [C O 2.0 CaibrateCarbon Dioxide Sensor Zero
up! [CHL [ @ 2.5] CdibrateCarbon Dioxide Sensor Span
DOWN l CAL CB L[| Cdibrate Cabon Monoxide Low Point
CHL CH H| CdibrateCarbon Monoxide High Point

[CAL ] [HE 0] Calibrate Hydrocarbon Sensor Zero
[CAL | [HE H| Cdibrate Hydrocarbon Sensor Span

ILARL | [FREL E] RestoreFactory Default Settings

Figure 3, calibration menu options

When the desired option isdisplayed pressENTER. Alternatively pressCANCEL toreturnto norma
operation.

By pressng ENTER you will begin the calibration procedure. Refer to the appropriategas section for
further detalls.

The CO, digplay will show the current vaue of the cdlibration parameter, and you can adjust the value
to match your cdibration gas by usng the UP and DOWN keys.

Press CANCEL to abort the cdibration, or ENTER to request the cdlibrationbe performed. Before
performing the cdibration, theingtrument will require confirmation. Initidly theword 'no’ will gopear on
the CO, display. Thismust be changed to 'YES by pressng UP or DOWN, and then confirmed by
pressing ENTER. Thisgivesthefind ingruction tocdibrate. Pressng ENTER while the display shows
'no, or pressng CANCEL at any time, will prevent the cdibration from taking place.

Note that the darms and backlight do not operate during cdibration.

Once entering the cdibration menu fegture, if the switches arenot pressed for aperiod of gpproximatdy
5 minutes, the instrument will automaticaly return to norma operation.

The description aboveisillugtrated in Figure 4.

13
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uﬁ‘z”éﬁ'%'ﬁn o E_H_L_l IE_E_LJ ENTER
ex[CAL | [I2  H] i
"WEYCRL ] [CO2.0) fvr bur b A
[[HEK C[o25 == [[O25 500 == [R2S [ aa | {0 oo
CAL | [CO L] §oow f nowN
[CAL | (D Al
[CAL | [HC 0O
[CAL ]
CRE FALC E

| !

CANCEL CANCEL CANCEL

Figure 4, operation of push buttonsduring calibration

5.1 Use of Calibration Gas

Thefollowing sectionsrequirethe use of calibration gasto cdibratethe sensor. Theinstrument hasbeen
designed to alow the use of awide range of cdibration gases from various suppliers.

The descriptions that follow talk of usng the following gases

Cdlibration Air

100% Oxygen

Zero Carbon Dioxide
Span Carbon Dioxide
50ppm Carbon Monoxide
20ppm N-Heptane

The cdibration gas is eadly fed to the instrument by connecting a suitable pipe from the gas bottle
regulator to the ingrument sample inlet Gmm Push Fit). Ensure that the output pressure from the
regulator does not exceed 10 BarG (recommended pressure for cdibration 1.5 BarG)

Ensure as dways that the exhaust port is not blocked.

14



ANALOX CAGA MKkII

5.2 Oxygen Sensor Calibration

The oxygen sensor provides avarying millivalt output proportiona to theconcentration of oxygeninthe
sample flow. Two cdibration pointsare provided. Theinstrument cal culates the oxygen concertration
by linear interpolation between the cdibration points. The cdibration parameters are defined as the
Percentage of oxygen in the calibration gas (e.g. 20.9 or 100.0% for instance).

|dedlly the calibration points should be near to the lower and upper ends of the oxygenrange. TheLow
point cdibration is expected to be performed using ether nitrogen or cdibration air. The High point
cdibration is expected to be performed using 100% Oxygen.

CALIBRATION OF OXYGEN SENSOR USING ZERO AND SPAN GASES

(Calibration Air =20.9% O, and 100% O,)

Ze0

1 Enter cdlibration mode by pressing the UP, DOWN, ENTER and CANCEL push buttons
a the sametime

2 Subject the oxygen sensor to cdibration ar, usng the gas inlet port abottle of cdibration
ar and a pressure regulator set to gpproximately 1.5BarG

3 Wait for the indrument reading to settle (alow gpproximately two minutes)

4 Sdlect ‘Ca O2' L by pressng the UP/DOWN buttons

5 PressENTER

6 Press UP/DOWN until the display reads 20.9 (or appropriatevauefor thecdibration air,
this is the percentage concentration of oxygen in the cdibration gas)

7 PressENTER

8 Press UPto change ‘'no’ to ‘YES

9 PressENTER

10 Press CANCEL to return to norma operation and observe after a few seconds that the
instrument readout changes to the correct vaue (it may not have been wrong before)

Span

11 Enter cdlibration mode by pressing the UP, DOWN, ENTER and CANCEL push buttons
a the sametime

12 Subject the oxygen sensor to 100% Oxygen, using thegasinlet port abottle of cdibration
Oxygen and a pressure regulator set to approximately 1.5BarG

13 Wait for the instrument reading to settle (alow gpproximately two minutes)

14 Sdect ‘Ca O2 H' by pressng the UP/DOWN buttons

15 PressENTER

16 Press UP/DOWN until the display reads 100.0 (or as appropriate for the gas used, thisis
the percentage concentration of oxygen in the calibration gas)

17 PressENTER

18 Press UP to change ‘'no’ to ' YES

19 PressENTER

20 Press CANCEL to return to normal operation and observe after afew seconds that the
instrument readout changes to the correct vaue (it may not have been wrong before)

21 Re-subject the sensor to each of the test gasesin turn to confirm that the sensor isworking

correctly

15
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5.3 Carbon Dioxide Sensor Calibration

The carbon dioxide sensor works using an infrared aosorption technique. It generates maximum signa
when exposed to zero CO,, and minimum signa when exposed to span CO,. The microprocessor
andysesthissigna and appliestemperature compensationand linearisation Two cdibration pointsare
provided. Thefirst point must ways be at zero CO,. The second point should bebetween full scale
and haf of theingrumentsfull scde (i.e. for a2500ppm ingrument, use CO, concentrations between
1250ppm and 2500ppm). The calibration parameter is defined as the parts per million(ppm) of CO,
in the cdibration gas (e.g. 1500ppm for instance).

CALIBRATION OF CO, SENSOR USING ZERO GASAND SPAN GAS
(100% nitrogen and typically 1500ppm CO,)

Zero

1 Enter cdlibration mode by pressngthe UP, DOWN, ENTER and CANCEL push buttons
a the same time

2 Subject the CO, sensor to zero CO, gas, usng the gas inlet port abottle of suitable
cdibration gas and a pressure regulator set to gpproximately 1.5BarG. (e.g. 100%
nitrogen, or 100% oxygen or cdibration air with CO, removed)

3 Wait for the instrument reading to settle (dlow five minutes)

4 Sdect ‘Cal CO20' (CO, Zero) by pressing the UP/DOWN buttons

5 PressENTER

6 Press UP to change ‘no’ to ‘YES

7 PressENTER

8 Press CANCEL to return to normal operation and observe after afew seconds that the
instrument readout changes to the correct vaue (it may not have been wrong before)

Span

9 Enter cdlibration mode by pressing the UP, DOWN, ENTER and CANCEL push buttons
a the same time

10 Subject the CO, sensor to 1500ppm CO, gas, usng the gasinlet port abottle of suiteble
cdibration gas and a pressure regulator set to gpproximately 1.5BarG

11 Wait for the instrument reading to settle (allow five minutes)

12 Sdect ‘Cal CO2S (CO, Span) by pressing the UP/DOWN buttons

13 PressENTER

14 Press UP/DOWN until the display reads 1500 (or as appropriate for the gas used- thisis
the parts per million concentration of CO, in the cdibration gas)

15 PressENTER

16 Press UP to change ‘no’ to ‘YES

17 PressENTER

18 Press CANCEL to return to norma operation and observe after afew seconds that the
instrument readout changes to the correct value (it may not have been wrong before)

19 Re-subject the sensor to each of thetest gasesin turn to confirm that the sensor isworking

correctly
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5.4 Carbon Monoxide Sensor Calibration

The carbon monoxide sensor providesavarying Microamp output proportiona to theconcentration of
carbon monoxidein the sampleflow. Two cdlibration pointsare provided. Theinstrument calculatesthe
CO concentration by linear interpolation between the cdibration points. The cdlibration parametersare
defined as the parts per million (ppm) of CO in the cdibration gas (e.g. 50ppm for instance).

|dedlly the cdibration points should be near to the lower and upper ends of thecarbon monoxiderange.
The Low point cdibration is expected to be performed using 100% nitrogen, 100% oxygen or
cdibration air with CO removed. TheHigh point calibration isexpected to be performed using SOppm

CO.
CALIBRATION OF OXYGEN SENSOR USING ZERO AND SPAN GASES
(100% Nitrogen and 50ppm CO)
Zero
1 Enter calibration mode by pressingthe UP, DOWN, ENTER and CANCEL push buttons &
the sametime
2 Subject the CO sensor to zero CO gas, using thegasinlet port abottle of suitable cdibration
gas and a pressure regulator set to approximately 1.5BarG. (e.g. 100% nitrogen, or 100%
oxygen or cdibration ar with CO removed)
3 Wait for the instrument reading to settle (alow gpproximately two minutes)
4 Select ‘Cd CO L’ by pressing the UP/DOWN buttons
5 PressENTER
6 Press UP/DOWN until the display reads 0.0 (or appropriate vaue for the cdibration gas,
thisis the ppm concentration of CO in the cdibration gas)
7 PressENTER
8 Press UP to change ‘no’ to ‘YES
9 PressENTER
10 Press CANCEL to return to normal operation and observe after a few seconds that the
instrument readout changes to the correct vaue (it may not have been wrong before)
Span
11 Enter cdibration mode by pressing the UP, DOWN, ENTER and CANCEL push buttons &
the sametime
12 Subject the CO sensor to 50ppm CO gas, usng the gas inlet port a bottle of suitable
cdibration gas and a pressure regulator set to approximately 1.5BarG
13 Wait for the indrument reading to settle (alow gpproximately two minutes)
14 Sdect ‘Cad CO H’ by pressng the UP/DOWN buttons
15 PressENTER
16 Press UP/DOWN until the display reads50.0 (or as appropriate for the gas used, thisisthe
ppm concentration of CO in the calibration gas)
17 PressENTER
18 Press UP to change ‘'no’ to ‘YES
19 PressENTER
20 Press CANCEL to return to normal operation and observe after a few seconds that the

instrument readout changes to the correct vaue (it may not have been wrong before)

17
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Re-subject the sensor to each of the test gasesin turn to confirm that the sensor isworking
correctly
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5.5 Hydrocarbon Sensor Calibration

The Hydrocarbon sensor works using an infrared absorption technique. It generatesmaximumsignd
when exposed to zero HC, and minimum signd when exposed to span HC. The microprocessor
andyses this sgna and applies temperature compensation and linearisation The HC sensors factory
linearisationis based on N-Heptane concertration. Two calibration pointsare provided. Thefirst point
must dways be a zero HC. The second point should be a known concentration of N-Heptane
between 20ppm and the instrumentsfull scae (i.e. for a100ppm instrument, use HC concentrationsof
N-Heptane between 20ppm and 100ppm). The cdibration parameter is defined as the parts per
million (ppm) of N-Heptane in the calibration gas (e.g. 20 ppmfor instance). A Zero cdibration must
aways precede a Span calibration.

CALIBRATION OF HYDROCARBON SENSOR USING ZERO AND SPAN GASES
(100% Nitrogen and 20ppm N-Heptane)

Zero

1 Enter cdlibration mode by pressngthe UP, DOWN, ENTER and CANCEL push buttons
a thesametime

2 Subject the HC sensor to zero HC gas, usng the gas inlet port a bottle of suitable
cdibration gas and a pressure regulator set to approximately 1.5BarG. (e.g. 100%
nitrogen, or 100% oxygen or calibration air with HC removed)

Wait for the indrument reading to settle (allow approximatdy 5 minutes)

Sdlect ‘Cad HC O’ by pressing the UP/DOWN buttons

Press ENTER

Press UP to change ‘no’ to ‘YES

Press ENTER

[oc R IaNE Ko N6 | =N OV)

Press CANCEL to return to normal operation and observe after afew seconds that the
indrument gtarts an Automatic Zero. This process will take 1 minute after which the
readout should change to the correct vaue (it may not have been wrong before)

9 Enter calibration mode by pressngthe UP, DOWN, ENTER and CANCEL push buttons
a the same time

10 Subject the HC sensor to 20ppm N-Heptane gas, usng the gas inlet port a bottle of
suitable calibration gas and a pressure regulator set to gpproximately 1.5BarG

13 Wait for the ingrument reading to settle (dlow gpproximatdy 5 minutes)

14 Sdlect ‘Ca HC H’' by pressing the UP/DOWN buttons

15 PressENTER

16 Press UP/DOWN until the display reads 20.0 (or as appropriate for the gas used, thisis
the ppm concentration of N-Heptane in the cdibration gas)

17 Press ENTER

18 Press UP to change ‘no’ to ' YES

19 PressENTER

20 Press CANCEL to return to normal operation and observe after a few seconds that the
instrument readout changes to the correct vaue (it may not have been wrong before)

21 Re-subject the sensor to each of thetest gasesin turn to confirm that the sensor isworking
correctly
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5.6 Select Factory Default Settings

Itispossible by theincorrect usage of the cdlibration featuresto render theinstrument virtualy unusable.
The situation can be recovered by exercising the cdibration options correctly.

It may be beneficid to a technician who is experiencing problems to be able to switch to the origind
factory default configuration. Each of the sensors may then aso require calibration, but the readings
displayed by the instrument should make sense.

To sdlect Factory Default settings, proceed as follows:

RESTORING FACTORY DEFAULT SETTINGS

1 Enter cdibration mode by pressing the UP, DOWN, ENTER and CANCEL push buttons
a the sametime

Select ‘Ca FACt (Cd Factory Defaults) by pressng the UP/DOWN buttons

Press ENTER

Press UP to change ‘no’ to ‘YES

g fw|N

PressENTER. Theingtrument will restart, asif it had just been switched on.

Analox CAGA MKkIl User Manual CAG-800-02, A pril 2004 21
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6 DATA LOGGING

The datalogging option dlowsthe ANALOX CAGA MKII to record up to 3000 sensor readingsand
to output the stored data to a computer for analysis purposes.

The Andox datalogging programme once ingdled on your computer alows the instrument to be
configured to store any combination of oxygen, carbon dioxide, carbon monoxide or hydrocarbon
readings at sdlected time intervals varying from 10 seconds to 30 minutes.

Y ou could for instance opt to record just the carbon dioxide reading at 30 minuteintervals. Inthiscase
3000 readings will provide an endurance of 10 weeks. Alternatively, you could opt to record al four
parameters at 10 second intervas, in which case the endurance would be approximately 2 hours.

By choosing an appropriate interval, you can store the maximum amount of information over achosen
time period.

A cableissupplied to connect the Andlox CAGA MKI| to the serid port onaPC. The cableisfitted
with a9 way femde D-type connector. An adaptor will so berequired if using aPC with a25 way
D-type connector.

6.1 Installation of Data Logging Software on a PC

The data logging software is compatible with 1BM Personal Computers and compatibles running
Windows 95, 98 or 2000 software.

1 Insert the floppy disk provided into the floppy disk drive on your computer
2 From the Start Menu on your desktop select RUN.

3 Type A:INSTALL.BAT or use the Browse feature to locate the file INSTALL.BAT on the
Floppy Disk Drive (assumed to be A:). Whild thefileisingaling an M SDaos type screen will
gopear, thiswill disgppear when ingdlation is complete.

4 Ingtall.Bat amply transfers the file Datalogl nterface.exe to the directory CA\Analox

5 Now create a shortcut to the programme on your desktop

a On your desktop, click with the right hand mouse button and sdlect New, and then
Shortcut

b. Navigate using the Browse button to sdect the file C\AnadoxX\Datal ogl nterface.exe
Click OK to sdlect this programme.

C. PressNEXT

d. Enter a name by which you would like to refer to the Shorteut, or just leave it asthe
default name

e Click Finish
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7

10

11

12

From your desktop now double click on the new shortcut Icon that you have just created
The following screen will appear.

il x|

: Instrumnent Comms | Instrument Statusl Freview Graph! Instrument Setupl Technician D:ummsl

Set comms port for instrument connection

Carn m
Baud: ’m

Communicate with [nstrument

Analow D atalog Interface V1008 for 85C-0 Mar 2003

Now connect the PC to the Analox CAGA MKII using the datalead provided and ensurethat
the CAGA is switched on. Note whether it is connected into COM1, COM2, COM3 or
COM4 on your PC. (Noteif you have one of the older 25 way D-type portson your PC, you
will dso need a 25 way to 9 way D-type adaptor).

Ensure that the correct ‘COM’ port is selected — pressthe ? arrow adjacent to ‘Com’ and
select 1 to 4 as appropriate. This setting will be remembered the next time you dart the
programme.

Always ensure that the Baud rate is set to 9600, to which it will default.

Click on the* Communicate with Instrument’ button. Y ouwill sseamessage‘ Pleasewait’ and
if successful, the ‘Ingrument Status' tab will be sdected.

If you get amessage ‘No Reply from Insrument’ check the following:

a  TheAndox CAGA MKII isswitched on

b.  The D-type connector is connected between the CAGA MKII and PC
Cc.  Thecorrect COM port is selected.

d.  No other devices are attempting to use the COM port (e.g. mouse)

Now click ‘OK’ to the No Reply from instrument message and retry communications.
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13 When you successfully establish communications, the following screen will gppear. You are
now ready to use the programme.

il x|

Instrument Comms Instrumnent Status | Presview Graph! [rztrurnemt Setupl Technician D:ummsl

Hiahiash Slatise —Inztrument tppe 85K5
Logging Active
Mew Instrument
Logaging memaon filling
Suzpend Logging
Oldezt data will be discarded when full
Memaory Statuz Data recorded every 10 Seconds
b emony 523 full,
Stored data far 1% haurs Logging data for:
Space for 52 minutes W o2z
[¥ CO2 ppm
Gather and Save Data [v CO ppm
[¥ HC ppm

6.2 DatalLogging Programme Overview

The data logging programme is split into a number of pages or tabs. These are Instrument Comms,
Instrument Status, Preview Graph, Instrument Setup and Technician Comms as shown inthediagram
below. Additiona pages may aso be accessed through the Technician Comms page.

Ingrument Comms appears during the installation process, the Instrument Status, Preview Graph and
Instrument Setup pages are used during datalogging set up, activation and dataretrieval. The‘ Preview
Graph’ isagmdl utility, alowing you an overview of the datathat has been logged. It isnot intended to
replace the need for a soreadsheet. To use the graph select the variable that you wish to view and a
graphwill beautomaticaly generated. This processwill suspend logging; you will therefore need to click
on the ‘Restart logging' button on the Instrument Status page.

The Technician Comms page should not be used. Itisonly to be used under guidance from an Analox
technician.

The Instrument status page provides a summary of the insruments data logging statusand isshownin
the diagram above. This page showsthe Memory status of the Andlox CAGA MKII. Thelnformation
Pand to the right of the screen shows us that logging is Active, i.e. the ingrument is currently logging.
The ingrument has been configured to discard the oldest stored data when the memory isfull. The
ingrument isrecording al parameters (Oxygen, carbon dioxide, carbon monoxide and hydrocarbons) a
10 second intervas. All of these features are configurable on the Instrument Setup page. The5
command buttons will be explained in Section 6.4.
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6.3 DatalLogging Configuration

Click on the * Instrument Setup’ tab and the following screen will gppear:

JR[=TE

[nstrument I:Dmmsl Ingtrument Statusl Preview Graph  [hstument Setup |Technician D:ummsl

e ' hen merman full
Lagging Resalution = lgnore newer data
9 l-||:| [ — Li ¥ Digcard oldest data
W 02
rri ESEppm Space for 2 hours of data storage
r; i EEE [continuously fram now until 1040422003 14:02:39)
e T e e Clear Inztrument and Setup for logging
£ Power on evehts
Dizable Logging

Disable L ogging:
If you do not want data logging to take place a al, press the *Disable Logging’ button. ‘Logging
disabled’” will be shown on the Instrument Status page.

L ogging Options:
Select the dataitems that you wish to record from O, , CO,, CO and HC, by dlicking on the box next
to the parameter you require, if the box has been successfully selected a v* will appear.

L ogging Resolution:

Sdect the Logging Resolution you require by dicking onthe? arrow, and then clicking on the time
interva you want. Thisisthetimeinterva between logged readings, which can be set to one of various
values between 10 seconds and 30 minutes. Please be aware that the shorter the time interval, the
shorter the data Storage period. For example logging just CO, a 2 minute intervas will give
approximately 3 weeks of continuous data storage, wheress logging O,, CO,, CO and HC at 10
second intervals will result in approximatdy 1 hours of continuous data storage. The wording
‘continuous refersto the unit logging whilst left permanently switched on. If the instrument is switched
off, eg. overnight, this time period will be extended.

Note thereisadight overhead every time the ingrument is switched on and off, so the number of data
points recorded will be dightly reduced each timetheinstrument isswitched off and on. Innormd daily
use this reduction will not be gpparent.

Full Memory:
This option enables you to specify what the instrument should do when its datalogging memory isfull.

Y ou may choose to ‘Ignore newer data if for example you are conducting a pecific test run, usng a
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short logging resolution, and you only require datafrom that test. By ignoring new datayou will ensure
that you retain your test data until you have been able to download it to a PC. You may choose to
‘Discard older data if you want the instrument to essentialy keep on logging for ever, and you only
intend to download the data following an incident you want to investigete.

Once you have set each of the 3 options described above (Logging Data, Logging Resolution and
Memory Full options), press ‘Clear Instrument and Setup for Logging'. This transfers the selected
optionsto theingrument. It aso transfersthe date and time from your PC to theinstrument. Makesure
the Date and Time on your PC are correct!

Y ou will be asked to confirm whether logging should * Start Immediately’, or the next timetheinstrument
isswitched on (‘ Start at next Power-Up’). Thisengblesyouto optimisethe datastoragetimeby leaving
the ingtrument switched off until it isrequired.

6.4 DatalLogging Retrieval of Data

1. Start up the Datalogging programme by clicking on the shortcut on your desktop.

2. Click on the ‘Communicate with Instrument’ button. This will autométicdly take you to the
Instrument Status page.

3. The Memory Status will show the Status of the indtrument at the present moment intime. 1 you
wish to refresh this status smply click the ‘ Refresh Status' button.

4. Press the ‘Suspend Logging’ button if you wish to stop the Andox CAGA MKII storing data
temporarily. The CAGA MKII will automaticaly resume the next timeit is switched on, or when
the Restart Logging ‘button’ is pressed.

5. Pressthe‘Gather and Save Data button to transfer datafrom the Analox CAGA MKII tothe PC.
Note this will autometically Suspend logging if you have not dready done o.

6. Pleasewait patiently while the insrument transfers datato the PC. An estimateis provided of the
time required for the data transfer to complete.  If no problems occur in the transfer process, a
screen will appear inviting you to save thelog file.

7. Inthe Save as type box, select the type of file that you wish to save. Let us assume that we are
trying to create a Microsoft Excel spreadsheet. Therefore select an Excel compatible .csv file
(CSV dands for a Comma Separated Variable file, and is a format that most spreadsheet
programmes will recognise).

8. Now sdect the folder and enter the filename that you wish to usefor thefile. The programmewill
remember the filenames that you have used previoudy. Initidly the default will be c\My
Documents\0Anaox00. If you choose to retain this formet, the programme will autometically
suggest the next number OAnaox01, OAnalox02 etc for futurefiles. The O a the start is meant to
sgnify which ingrument you are trandferring data from if using multiple instruments.
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0.

Y ou will then be asked if you want to delete the datadready in theinstrument. Answer Yesor No
asappropriate. Answering ' Yes will avoid retrieving the same dataagain a afuture date. Y ou will
then be asked when you want logging to commence, click ‘Start Immediately’ or *Start at next
Power-Up’ as appropriate.

You may choose hot to discard the data until you have inspected the data for correctnessand
click No. Thiswill leave the data shown in the Memory Status. You can then usethe‘Discard
the Datafromthe Instrument’ button to del ete the data at your own discretion. You will need
to reactivate the logging by clicking the ‘ Restart logging’ button.

10. If you are retrieving data.from anumber of instruments, connect the PC to the next instrument and

pressthe ‘New Instrument’ button. Retrieve the data as explained in steps 5 to 9.

6.5 DatalLogging Data Analysis

Microsoft Excel isnot provided with the Analox system. 1f you do not have a copy of Microsoft
Excel, other spreadsheets will also allow access to the data. These instructions are limited
however to the use of Excel. You may choose to access the data in a variety of ways, either via
Excel or Windows Explorer. These instructions are based on loading the file from Excel.

1.

2.

Start Microsoft Excel from your Start Menu or from your desktop.

Sdect File, Open and then navigate to the folder in which you chose to sore the datafile (eg. in
c\My Documents).

Sdect filesof Type' Text Files. All of the CSV filesin the chosen folder will gppear. Click onthe
file that you wish to ingpect, and then click on ‘ Open

The data from the file will then gppear in a tandard Excel Workshest.

Note that the first column of dataisthe date and time of the reading. Thisfield istoo widetofitin
the standard width of the cell. Click onthe‘A’ at the top of the column, and then sdlect Format,
Column, and Autofit Selection. Or smply drag the column separator between ‘A’ and ‘B’ to
achieve theright width.

Sdect the right format for the Date and Time. Click on*A’ at the top of Column A, then press
Format, Cells. Onthe‘Number’ tab, under category, select ‘ Date’, and then under ‘ Type' select
03-04-97 13:30 or Smilar.

Now to graph the CO2 reading, click onthe‘A’ at the top of Column A, then press and hold the
CTRL key on the keyboard, and click onthe‘C’ at the top of the CO2 column. Then click on
Insert, Chart (or press the smal Chart Icon on the toolbar if you have one).

Under ‘Chart Type choose XY scatter, and under * Chart Sub Type' choosethetype of linesthat
you wish on the chart. (Hint — Use Scatter with data points connected by lines).

Now press ‘Finish’ or choose ‘Next' if you wish to refine the appearance of the graph.
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10. A graphwill gppear on the screen with the x- axis showing the date and time, and they-axisshowing
the CO2 reading.

11. The basic appearance of the graph can now be edited, but to do so requires familiarity with
Microsoft Excel. There are severa books available a amost any computer store on this subject.
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7  SAFETY INFORMATION

7.1 Gas Outlet Port

The Gas Outlet Port must never beblocked or restricted. The exhaust adaptor minimisestherisk of the
port being inadvertently blocked. If the port isblocked, interna damage to the sensor arrangement may
occur, and the CAGA MKII will not operate correctly.

7.2 Electrochemical sensor handling information

When the life of the O2 or CO sensor has expired or it is lesking or otherwise damaged it must be

disposed of safely in accordance with locd regulations.

The O2 sensor contains Potassum Hydroxide (KOH) solution which is hazardous. In the event of
contact, gpply the following First Aid procedures.

CONTACT TYPE EFFECT FIRST AID PROCEDURE

Skin Potassum Hydroxide is Wash the affected partswith alot of water and
corrosive. Skin contact remove contaminated dothing. If singing
could result in achemica perdsts get medica attention.
burn.

Ingestion Can be harmful or FATAL | Drink a lot of fresh water. Do not induce
if swalowed vomiting. Get medical attention immediately.

Eye Contact can result in the | Get medicd hep immediatdy and continue to

permanent loss of Sght

wash with alot of water for at least 15 minutes

The CO sensor contains sulphuric acid solution which ishazardous. Intheevent of contact with the skin
or eyes, wash immediately with copious amounts of water and seek medical advice.
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8 MAINTANENCE

Maintenance conggts of the following tasks.

FREQUENCY

Daly Check that the ingtrument is maintained in a clean Sate.
Ensure that the gasinlet and outlet ports are unobstructed.
Check the batteries; recharge them when the low battery message flashes on the
diglay.

Wesekly Check the accuracy of the readings by subjecting theinstrument to cdlibration gas.
If necessary, recdibrate the instrument as detailed in Section 5.

Sx Monthly Replace the Minisart and Hydrocarbon Carbon Filters (Section 0).

8.1 Replacing Filters

The CAGA MKII hastwo user replaceablefilters, as shown in the photograph below. Thesefiltersare
accessed by opening the enclosure. The enclosure should only be opened in clean dry conditionsto
avoid damage to internd components. The filters should only be replaced in the event of heavy
hydrocarbon contamination of the insrument or during a Sx month service.

Hydrocarbon Filter

Minisart filter

Hydrocarbon Filter

To replace the Hydrocarbon filter, remove the boxed arealabeled HC in the photo over thepage; this
area includes the filter and its tube adaptors. Thisis done by depressng the grey collet on the cream
tube adaptors, and removing thetube at each end of thefilter assembly. Remove the tube from theright
angled adaptor first. Thefilter itsdlf isthen eadly removed from its tube adaptors in the same way.

When connecting the new Hydrocarbon filter make sure theright angle tube adaptor isattached to the
larger diameter end of thefilter, to ensurethe correct direction of gasflow. Thefilter assembly can then
be re ingaled indde the instrument by smply pushing the tubes firmly back into the push fit fittings.
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Check orientation
of HC filter.
(Larger end)

Grey Collet

Minisart Filter

The Minisart filter is screwed directly into the Hydrocarbon sensor body, when changing thefilter care
should be taken not to over tighten the filter as damage to the HC sensor could result.

Tubing
assembly

Minisart filter

1 HC Sensor

Unscrew thefilter from the HC sensor (anticlockwise direction to remove) and pull thetubing assembly
up. Thefilter can then be pulled off the luer T-piece by giving the joint atwist. The new filter should
then be screwed (clockwise) into the HC sensor, taking care not to over tighten. Lower the tubing
assembly and push the Luer T-pieceinto the filter to complete the ingdlaion.
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9 QUICK CHECK

Green Red Digplays Buzzer | Condition Action
ok light | light
Hashing | Off Showinggas | slet | Safe, gasesbelow None
concentration dam levels
Hashing | Off ‘HEAC glent Hydrocarbon sensor None
warm up
Hashing | On All *----* dlent Hydrocarbon sensor None
or Off Auto cdibration
Off Off CO2.h Beep | CO2darm Contamination detected.
Off Off COH Beep | COdam Follow recommended
Off Off HCH Beep | HCdam procedures
Off Off O2H Beep | HighO2dam
Off Off O2L Beep | Low O2dam
Off Off LoHo Beep | Lowflow darm Check gassamplelineis
not obstructed
Off Off Lo bAtt Beep | Low battery darm Recharge batteries
Off Off Cd.Eon O, Beep | O, cdibraionwaning | Cdibrate O, sensor
display
Off Off Ca.EonCO, | Beep | CO, cdibration Calibrate CO, sensor
display warning
Off Off Ca.EonCO | Beep | COcdibrationwarning | Caibrate CO sensor
display
Off Off Cd.EonHC | Begp | HC cdibration warning | Calibrate HC sensor
display
Off Off FItSon CO, | Beep | CO, sensor fault Hush unit with *dean
display gas. Contact your
supplier
Off Off FltSon HC Beep | HC sensor fault Hush unit with ‘clean
display gas. Contact your
supplier
Off Off FItConHC | Begp | HC sensor fault Reset unit. Contact your
display upplier
Off Off HtHonHC | Beep | HC sensor fault Reset unit. Contact
display your supplier
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10 SPECIFICATION

Power Source Externd DC supply. 840V DC, with regulation of better than +/-
300mV.
External AC supply. 100-240V AC, (through Battery charger)
Batteries Lithium-1on rechargeable battery pack: 14 hr life @25°C
Fuses One fuse for power supply, 1A-T.
Display Pand 4 x 4 character LCD digplays, character sze 8mm x 5mm
Oxygen, carbon dioxide, carbon monoxide and hydrocarbons
Operator controls 5 x pushbuttonsto control User interface and display backlight. Backlight
times out after 10 seconds when turned on.
Oxygen Sensors Anaox 9100-9212-9HSUB- 1 oxygen sensor with 2-3 yeer life inair &
normal amospheric pressure.
Range 0-100 % O2
Resolution 0.1%
Accuracy +1% of reading, £0.2% O2
CO Sensor Analox CO Sensor
Range 0-50 ppm
Resolution 1ppm
Accuracy +/-3% of range
CO2 Sensor Andox BL5 low power, long lifeinfrared sensor with microprocessor
gpplied temperature compensation and linearisation
Range 0-2500 ppm
Resolution 1ppm
Hydrocarbon Sensor Andox Heated infrared Hydrocarbon sensor with microprocessor
gpplied temperature compensation and linearisation
Range 0-100 ppm (N-Heptane)
Resolution 1ppm
GasInlet 6mm O/D push fit connector
Gas Outlet 6mm O/D push fit connector, fitted with an exhaust adaptor designed to
minimise the risk of blocking the outlet.
Operating Temperature | -5°C to 40°C
Storage Temperature -5°Cto 50°C
Charging Temperature 0°Cto40°C
Dimensons 250 x 280 x 180 mm
Weght 3.6kg
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KanuHuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
JNvneuk (4742)52-20-81

KazaxcTtaH +(727)345-47-04

MarnuTtoropck (3519)55-03-13
Mocksa (495)268-04-70

MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41
HwxHuin Hosropog (831)429-08-12
HoBoky3aHeLk (3843)20-46-81
Honbpbck (3496)41-32-12
HoBocwubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeHsa (8412)22-31-16
MeTpo3aBoack (8142)55-98-37
Mckos. (8112)59-10-37

Mepmb (342)205-81-47

Benapycb +(375)257-127-884

PoctoB-Ha-[oHy (863)308-18-15
PsasaHb (4912)46-61-64

Cawmapa (846)206-03-16
CankT-MeTepbypr (812)309-46-40
Capartos (845)249-38-78
CeBacTonornb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdpeponornb (3652)67-13-56
CmoneHck (4812)29-41-54

Coum (862)225-72-31
Craspononsb (8652)20-65-13
CypryT (3462)77-98-35
ChbikTbiBKap (8212)25-95-17
TamboB (4752)50-40-97

Teepb (4822)63-31-35

Y36ekucran +998(71)205-18-59

an.noyta: axq@nt-rt.ru || canT: https://analox.nt-rt.ru/

Tonbattn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
YnaH-Ya3 (3012)59-97-51
Ydha (347)229-48-12
XabapoBck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
Yura (3022)38-34-83
AxyTck (4112)23-90-97
Apocnaenb (4852)69-52-93

Kuprusuma +996(312)96-26-47
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