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Register your instrument online for extended warranty
Thank you for purchasing your lon Science instrument.

The standard warranty of your instrument can be extended to up to five years
on Tiger and two years on other lon Science instruments.

To receive your extended warranty, you must register your instrument online
within one month of purchase (terms and conditions apply.)

Visit ionscience.com/instrument-reqistration

Part number: 861489
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About this manual

This manual describes the function and operation of the Tiger® Select instrument. It is a supplement to the
standard Tiger user manual (part number: 861265)

Please read and understand both manuals completely before operating the Tiger Select instrument.
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Statements

Responsibility of Use

Inadequate performance of the gas detection equipment described in this manual may not necessarily be
self-evident and consequently equipment must be regularly inspected and maintained. lon Science Ltd
recommends that personnel responsible for equipment use a regime of regular checks prior to use to ensure
it performs within calibration limits, and that a record be maintained which logs calibration check data. The
equipment should be used in accordance with this manual, and in compliance with local safety standards.

Legal notice

Whilst every attempt is made to ensure the accuracy of the information contained in this manual, lon Science
accepts no liability for errors or omissions, or any consequences deriving from the use of information
contained herein. Itis provided “as is” and without any representation, term, condition or warranty of any
kind, either express or implied. To the extent permitted by law, lon Science shall not be liable to any person
or entity for any loss or damage which may arise from the use of this manual. We reserve the right at any
time and without any notice to remove, amend or vary any of the content which appears herein.

Caution

It is essential that the Tiger Select is always used with a supplied PTFE 0.5 micron filter fitted to the front of
the instrument. Without a filter, particles of debris and dust can be drawn into the detector inhibiting the
function of the instrument. These filters are consumable and should be changed after every 100 hours of
use. The frequency of replacement should be increased for dusty or moisture laden environments. Filters
are available from your distributor or at ionscience.com .

Quality Assurance

Tiger Select has been manufactured in compliance with ISO9001:2008, which ensures that the equipment
supplied to our customers has been designed and assembled reproducibly, from traceable components, and
leaves lon Science calibrated to stated standards.

Disposal

Dispose of Tiger Select, its components and any used batteries in accordance with all local and national
safety and environmental requirements. This includes the European WEEE (Waste Electrical and Electronic
Equipment) directive. lon Science Ltd offers a take back service. Please contact us for more information.
The Tiger Select field case material is recyclable polypropylene.

Calibration Facility

lon Science Ltd offers a calibration service including the issue of certification confirming calibration with
equipment traceable to national standards. A Tiger Select calibration kit is available from your distributor or
service centre or at ionscience.com . lon Science recommends annual return of all instruments for yearly
service and calibration.

Unrivalled Gas Detection. rasesof2o ionscience.com
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Introduction

Benzene gas is a carcinogen often associated with petrochemical processing but it is also used as a solvent
in the production of drugs, plastics, synthetic rubbers and dyes. Photo ionization detectors (PID) readily
detect a wide range of VOC gases of which includes benzene.

Gases that are cross sensitive to benzene will result in significant errors in reading which are unacceptable
when occupational exposure levels are set around 1ppm.

The Tiger Select has been developed to give an accurate and repeatable measurement of benzene gas
specifically to sub ppm levels.

The Tiger Select has two modes of operation; TAC mode which identifies the presence of Total Aromatic
Compounds (which include benzene), and Select mode which then identifies the specific benzene content.
This two stage approach avoids using filter tube unnecessarily; if there are no TAC gases present there is
also no benzene.

107
106
. ) Ethylene

The Tiger Select uses a 10.0 eV light source so many Ethyle acetate 10.5
of the gases associated with benzene are ignored. Ethyl alcohol 10.4
T n-Pentane 103

The remaining gases associated with benzene are 10.2

removed within a benzene pre-filter tube. n-Hexane 101
Note: n-butane, n-pentane, ethylene, propylene, ﬁ_s;clobhexane 10.0
ethanol and ethyl acetate are not shown on this tirobenzene 09
illustration, however they are also beyond the n-Octane 98
detection range of the 10.0 eV lamp so are not A 97 &
8
detected. 96 3
95 §
94 §
93t

Benzene
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Toluene 88
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Xylene 86

85
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Unrivalled Gas Detection. ragesoi2 ijonscience.com



TIGER MANUAL . lon Science Ltd
¥
(e

Lamp output

The number of gases a PID can detectable directly relates to the maximum photon energy (units eV) of the
PID lamp being used. The higher the photon energy the more gases can be detected

10.6 eV lamp window

1&>

Additional 10.0 eV lamp window mounted in the electrode stack

Important

Always recalibrate the Tiger Select after servicing, particularly if the lamp or electrode stack is cleaned or
replaced.

Unrivalled Gas Detection. Prae7oi2 ijonscience.com
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Filter tubes

Benzene Pre filter tubes absorb many VOC gases however the benzene content passes through. The gas
sample must be drawn through the tube to condition it before the absorption level becomes stable. Please
see the leaflet supplied with the pack of tubes for maximum absorption levels.

Various VOC
gases

Benzene

.
| I

<

Direction of gas flow

Important
During the benzene measurement, the Yellow/Orange indicating layer turns brown or green in the presence

of other aromatic hydrocarbons and/or benzene hydrocarbons. If this colouring is longer than the % marking,
the filter capacity of the tube is not sufficient anymore and the benzene display may not be accurate.

]
( h— )

B BN

/ %4 marking

Tube holder
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Fitting the tube holder

Always ensure the filter tube is visible while viewing the display screen. If necessary the filter tube assembly
should be removed and refitted.

1. Unscrew and remove the Filter Cap.

2. Remove the filter clamp and tube holder together.

3. Place the O-ring on the filter lamp and push the
assembly in to the filter housing with the window facing
forward. Continual pressure may be required to keep the
assembly in place while tightening the filter cap.

The filter disk should be replaced if it appears dirty, or is disturbed from its seating position.
The filter disks can be fitted either way round however the orientation should never be reversed once used.

Unrivalled Gas Detection. rageooi2 ijonscience.com
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Start up

The Tiger Select will start up in either Standard running mode or TAC mode depending on the mode selected
when it was switched off.

Standard running mode

In Standard running mode the instrument has all the functionality of a standard Tiger instrument but with a
10.0 eV lamp selected. (See user manual part number: 861265).

This mode of operation has only 0,1 ppm sensitivity, no data log facility and no STEL / TWA calculations.
The instrument can be upgraded however to include the above features if required.

TAC mode THC

TAC mode automatically offers higher sensitivity, selects a response and allows data logging functionality.
Higher sensitivity down to 0.001 ppm benzene (RF 0.5) is automatically selected, no other gases are
selectable. The Tiger Select can be left in this mode even through a power cycle or battery replacement.
TAC mode can only be used when a 10.0 eV lamp is selected.

The 10.0eV lamp output helps filter out many VOC gases associated with benzene.

IMPORTANT
The TAC gas used within TAC mode has a STEL set to 1 ppm, this level has been chosen
based the low STEL levels often associated with Benzene vapour. The Tiger Select TAC
STEL however is not supported by nationally recognised bodies who publish official levels.

Soft keys available within TAC mode

Single log El

Single point data log allows individual readings to be logged in memory, logged data can then be
downloaded to Tiger PC for review and analysis.

Multi log =]
Multiple data logging allows multiple readings to be logged in memory, logged data can then be downloaded

to Tiger PC for review and analysis. The frequency of the data log and other log settings must be setup on
the TigerPC configuration and sent to the instrument before use.

TAC TAC

Pressing the TAC soft key simply enters and exits TAC mode.
Tube mode g

Pressing the tube soft key simply enters tube mode

Please note: A tube calibration must be carried out before Tube mode can be used. The
following icon will appear until a Tube calibration is carried out. To carry out a tube :E<
calibration see page 13. Tube mode is designed to identify the level of benzene gas after

TAC mode has identified a significant background. Unlike the other modes of operation

soft keys are unavailable during the Tube mode test.

IMPORTANT: When entering Tube mode the pump will stop until the test cycle begins. This is not a fault
condition.

This mode of operation has two parts; an initial single point reading followed by an optional STEL calculation
however both tests use the same pre-filter tube.

The initial benzene test has a test time which varies with temperature. This test time is required to condition
the tube which thereafter offer a proportional output relating to the benzene being sampled.

Unrivalled Gas Detection. Pageooi2 ionscience.com
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Start up

A 15 minute STEL can then be carried out using the same tube, The STEL for benzene will be automatically
selected from the gas table. If a benzene STEL is not specified within the selected gas table a figure can be
entered on to the gas table and then sent to the instrument. To allow the table to be edited ‘Allow
inert/Delete’ must be selected from the drop down Menu found in the top of the gas table screen.

H&S function (STEL calculation)

The second stage of Tube mode is optional; to enable it select the H&S option on the configuration screen of
Tiger PC and then sent to the

instrument. (See below)

If selected a STEL calculation will Tiger Select :
automatically start calculating after @ f [Benzene - |
the initial test. =

The H&S icon will flash in the left AN =] pom
corner of the screen, if the STEL Clock —
measurement is required then the

ENTER key.

If the H&S stage is not required then press the ‘Esc’ key, the instrument will offer the opportunity to fit
another benzene pre-filter tube to carry out another test.

Unrivalled Gas Detection. raseitof2 ijonscience.com
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Calibration

Calibration type
Tiger Select has 3 calibration options:-

1. Factory calibration:  This calibration is only used in normal running mode so is not used in TAC or Select
mode. Factory Calibration is carried out at lon Science during manufacture. This can
be selected by the user but cannot be changed. Factory calibration should be
carried out annually by lon Science Ltd or an authorised service centre only.

2. Custom calibration: This calibration is used in normal running mode and TAC mode. Custom Calibration
allows the user to calibrate the Tiger on alternative gases and using alternative
concentrations.

3. Select calibration:  The Tiger Select has a separate calibration set aside for tube mode. Please note
that a tube calibration must be carried out before access to tube mode is allowed.
Please see page 13.

The Select calibration settings can be adjusted on the configuration screen in Tiger PC. Benzene gas must
be selected when using a benzene pre filter however the calibration gas concentration can be adjusted.

Tiger Select

Clock

ﬂ ’E-enzene

(il + |

Frequency of calibration

The frequency at which the Tiger Select is calibrated can vary considerably. Changes in environmental
conditions, frequency of use or the gas being detected can all affect the accuracy of the instrument. lon
Science suggests customers carry out weekly calibrations but then extend this time as confidence is gained
and any environmental effects identified.

Tiger Select should also be calibrated for the following reasons:-

* When a new batch of pre-filter tubes are used. Batch numbers can
be found on the end of the tube carton.

* After servicing

Demand and flow regulators
The Tiger Select can be calibrated using either a flow regulator or a demand regulator.

Demand regulators rely on the instrument pump drawing the sample from the gas bottle. These regulators
supply exactly the amount of gas necessary to calibrate so are economical. They also avoid the risk of
leaving the gas bottle switched on. However, demand regulators rely on the host instrument’s pump to draw
the sample which causes a slight partial vacuum of between -7 and -10 mbar. For an accurate calibration the
entire pneumatic system must be completely sealed.

Flow regulators supply a fixed amount of gas which should exceed what the .
instrument requires. A little gas is lost and the instrument takes what it needs.
The Tiger Select requires 250 cc/min so flow regulators of 300 mL/min (0.3
L/min) is advised. Being a flood leak the sample has the benefit of being

matched to ambient air pressure.
Instrument  from Flow regulator

Unrivalled Gas Detection. rase2oi2 ijonscience.com
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Calibration

Calibration routine

For best results place the Tiger Select instrument and any benzene pre-filter tubes in the calibration
environment. Switch the Tiger Select on and leave it running in the calibration environment for 30 minutes.
This ensures the instrument and the tubes acclimatize to the environment and ensure any trace benzene is
purged from the instrument after previous testing.

Tiger Select relies on a two point calibration to create its calibration factor. Both Zero and SPAN are set with
a single stage. The Zero is set using initial slug of clean gas passing through a pre-filter tube, the span is
set later. Please note the accuracy of the calibration will be affected by ambient temperature.

1. Select the settings soft key: S—p

5=z
1

2. Choose the calibration option @ Q@

Lopm —
3. Choose the Tube calibration —

N |
4. Use the up and down keys to adjust the
temperature on screen to the ambient.
Use a separate temperature measuring E
device if necessary. =
Note: At this point the pump will stop 14C
running

5. Remove both ends of the pre filter tube using the tube opener tool.
This is done by inserting the tube in to the tube opener and twisting
the tube. A slight angle may be required to cut the glass.

Should the tube break up to the shoulder it must not be used as this
will damage the seals within tube holder when inserted.

v

6. Unscrew the cap of the tube holder, insert the tube in to the tube
holder cap ensuring the black arrow on the tube is pointing towards the /
open end (towards the instrument). Screw the tube holder cap and the

tube on to the instrument.

6a. If using a flow regulator, remove the grub screw from the end of the tube holder cap
before starting the calibration, this allows excess gas top escape.

WARNING: failing to allow excess pressure to escape could damage the
Tiger Select pump.

Unrivalled Gas Detection. raseoi2 ijonscience.com
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Calibration

7. Connect the calibration gas to the Probe by pushing the pipe on to the end
of the tube holder.

IMPORTANT: For best results the pipe between the calibration gas and the
instrument should be as short as practically possible.

8. If using a flow regulator; switch the gas on and then press the ENTER key
to start the calibration routine. IMPORTANT: At the end of the test cycle
switch off the calibration gas.

8a. If using a demand regulator just press the ENTER key to start the
calibration routine.

The timer will count down, at the end of the calibration cycle a tick / check (v) E EE”IE"‘E
will appear. CEEIE

Press the ENTER key to accept the calibration. 165

Unrivalled Gas Detection. Prasesoi2 ijonscience.com
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TAC mode routine

The TAC soft key is used to ENTER and EXIT from TAC mode.

1. To select TAC mode press the TAC soft key then press then press the e — _?_
ENTER key to continue. TAC | Ppm =]
2. A tick / check ’'v” will appear to confirm the selection

3. Press the Esc key to clear the confirmation TAC S

4. The TAC response factor will be displayed temporarily before entering TAC 'p;;m- [ s |

TAC mode operation.

5. TAC mode automatically selects a specific instrument setup, to ensure fj TAC CRF0.00]

best results. The TAC response factor, high sensitivity and data logging —r—
functions become available. TAC e

This mode offers single point data logging, multiple data logging, STEL and Tube mode.

Important

The TAC gas used within TAC mode has a STEL set to 1 ppm, this level has been chosen based the low
STEL levels often associated with gas aromatic chemicals including benzene. However, the Tiger Select’s
TAC STEL is not supported by nationally recognised bodies who publish official levels

6. To exit TAC mode Press the TAC soft key and then ENTER. La - j_
TAC RRM m=-|
7. A tick / check 'v” will appear to confirm the selection, then press the Esc Pt y
key. -
TAL PRI |
D lzabutylene
8. The gas repose factor will be displayed temporarily before exiting TAC EFi 1_":":'_':'3
mode. TAC | PP [em——]

Unrivalled Gas Detection. Paseisei2 ionscience.com
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Select mode routine

1. To enter Select mode press the Select soft key ( == ) at this point the E Benzene
pump will stop running. A screen will appear to prompt the fitting of a — =
pre-filter tube, this screen also indicates which gas is selected, ensure this 547

is benzene.

2. Adjust the on screen temperature to the ambient using the Up and Down keys. Preferred temperature
units (°C or °F) are set on the Configuration screen of TigerPC.

3. Remove both ends of the pre filter tube using the tube opener tool.
This is done by inserting the tube in to the tube opener and twisting the
tube. A slight angle may be required to cut the glass.

Should the tube break up to the shoulder it must not be used as this
will damage the seals within tube holder when inserted.

v

4. Unscrew the cap of the tube holder, insert the tube in to the tube

holder cap ensuring the black arrow on the tube is pointing towards the

open end (towards the instrument). Screw the tube holder cap and the
tube on to the instrument.

5. Pressing the Enter key to start the test cycle. A count down timer will

indicate the remaining test time, and a live benzene reading is displayed. Benzene
- e T , 0.093 ppm
Please note that this live reading is for indication only. Only the final ready 152 €T3

at the end of the test cycle should be used as a reference. This final

reading will also be automatically data logged.

WARNING: If the benzene reading exceeds 200 ppm the reading should be treated with caution.

Note, when using the Tiger Select to measure higher concentrations of benzene the concentrations of other
hydrocarbons may also be high and the Pre-filter's tube capacity should be considered. As the Pre-filters
capacity is reached the tube will turn from a bright orange to “greenish brown”. If the colour changes beyond
the ¥ marking the benzene concentration displayed may not be accurate, see figure 2. If the colour turns
past the % mark, as long as the benzene reading is below the test limit (e.g., 200 ppm) the result still within
environmental compliance and the work activity can continue.

same pre-filter tube. Press the ENTER to continue or press the Esc key to

return to the Tube test screen.

If H&S mode does not appear as an option it can be selected on the

configuration screen of TigerPC in the Tiger Select section. The STEL threshold is taken from the internal
gas table. However some authorities provide no published STEL level for benzene, so the instrument will not
alarm.

6. A 15 minute STEL can be carried out after the initial reading using the 0 099
|
|- T

7. At the end of the STEL test the instrument will display the final reading which will be data logged. Press
the Esc key will return to TAC mode.
Pre-filter tubes must only be used for 1 single reading + 1 once STEL test only.

WARNING: Should the level of benzene through the filter tube exceed 200

ppm the accuracy of the reading should be approached with caution. 207 3
Readings above 200 ppm are still displayed however >200’ flashes in the D
bottom left corner of the screen. ‘ BRI
Important:

* The working temperature range of the benzene pre-filter is between 2 to 40 °C (35 °F to 122 °F)

Unrivalled Gas Detection. rasesoi2 ijonscience.com
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Parts list

PID sensor access and batteries

ITEM |DESCRIPTION PART No. QrY

O Sl (Y
w2 (SRS assizn
A3 |ALKALINE BATTERY [, g5154)
A4 |CHARGER A-861220

A5 |SENSOR COVER A-861259

A6 |MINIPID 2 SENSOR |MP6SX60XV2

7 |SENSOR GASKET 861203-9

8 |INSTRUMENT BOOT |861205 1205

9 |SENSOR SEAL 861214 1214

10 |INLET/OUTLET SEAL [861215 1215
SELECT INLET
11 NOZZLE 861523 1523

=== === =] ===
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Probe assembly up to February 2016

Probe assembly after February 2016

MEM | DESCRIPTION PART No. | QTY.
1 |FILTER HOUSING CAP 861218 1
2 |FILTER DISC 861221 1
3 |SELECT INLET NOZZLE 861523 1
4 |O-RING s5/0v02 | 1
5 |BENZENE PRE-FILTER TUBE |5/FD-01 ]
6 |TUBE HOLDER ASSEMBLY |A-861400 | 1

Circlip 2/CIA-04

Spring 2/EC-24

Tube holder tip 880208

Probe seal 880202

Tube holder guard 861504

Probe seal 880202

Filter clamp 880201 ‘

Unrivalled Gas Detection. rasesoi2 ijonscience.com



TIGER MANUAL

Contact details

(s

lon Science Ltd

Head Office (UK)

lon Science Ltd

The Hive, Butts Lane,
Fowlmere,

Cambridge,

SG8 7SL

UK

Tel: +44 (0)1763 207206
Fax: +44 (0) 1763 208814
Email: info@ionscience.com

Web: ionscience.com

Italian Office

lon Science ltalia

Via Emilia 51/c

40011 Anzola Emilia
Bologna

ITALY

Tel: +39 051 0561850
Fax: +39 051 0561851
Email: info@ionscience.it
Web: ionscience.it

Unrivalled Gas Detection.

US Corporate HQ

lon Science Inc

4153 Bluebonnet Drive, Stafford
Texas

77477

USA

Tel: +1 877 8647710

Email : info@ionscienceusa.com

Web: ionscience.com
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German Office

lon Science Messtechnik GMBH
Laubach 30
Metmann-Neandertal

40822

GERMANY

Tel: +49 2104 14480

Fax: +49 2104 144825

Email: info@ism-d.de

Web: ism-d.de
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Version

Amendment

Date of
issue

Instrument
firmware

PC software

1.0

First issue

27/02/2011

V0.3.85

Vv1.0.0.42

1.1

Front cover version.

Page 9, Health and Safety mode
added.

Page 10 Health and Safety mode
added.

8/04/2011

V0.3.93

Vv1.0.0.45

2.0

Completely restructured, also the
addition of TAC mode

21/10/11

Vv0.4.03

V1.0.0.54

21

Tube holder changes
Page 8, 9

01/03/12

V0.4.04

V1.0.0.58

2.2

Rewritten to include new software
and firmware

23/08/12

V0.4.17

V1.0.0.63

2.3

Layout updated

29/01/2013

n/a

n/a

2.4

Benzene limit removed (>200ppm)
various pages updated

22/04/2013

V0.4.20

V1.0.0.70

2.5

SW & FW upgrade SPAN 2 adjusts
to 5,000 ppm.

23/07/2013

V0.4.22

VvV 1.0.0.73

2.6

Clearer description of TAC mode
(page 10),
Alternative tube holder (page 18)

Addition of Italian Office details
(Page 19)

15/02/2016

V0.5.09

V 1.0.0.77

2.7

Update parts list image on page 17
Responsibility for use page 5
Quality assurance page 5

US postal address page 19

Minor text refinements throughout

13/06/2016

V0.5.09

VvV 1.0.0.77

2.7R

Logo only

01/08/2017

V0.5.09

V1.0.0.77
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