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Thank you for selecting thiicoemSerinus Cal 1000, 2000 & 3000

TheSerinus Cast designed primarily as@ilution Calibrator used in conjunction with gas cylinders to
supply precise concentrations of span gas to gas analysers.

This User Manual provides a complete product description including operating instructions,
calibration, and maintenance requirements for t8erinus Cal 1000, 2000 & 3000

Reference should also be made to the relevant local standards, which should be used in conjunction
with this manual Someof thesestandards are listed in this manual.

If, after reading this manual you have any questions or you are still unsure or unclear on any part of
the Serinus Cal 1000, 2000 & 30@lease do not hesitate to contagtcoemor your local Acoem
distributor.

Please help the environment and reeythe pages of this manual when you havt

m finished using it.

b20GAOS

The information contained in this manual is subject to change without ndliceemreserves the right
to make changes to equipment construction, design, specificationgoanutocedures without
notification.

Ecotech Pty. Ltchas changed its trading name to Acoem Australasia

Copyright © 208. All rights reserved. Reproduction of this manual, in any form, is prohibited without
the written consent of Acoem Australasia.

This work is copyright. Apart from any use permitted under the Copyright Act 1968, no part may be
reproduced by any process, nor may any other exclusive right be exercised, without the permission of
Acoem Australasid,9/21 Brenock Park Dr, Ferntree Gully VIC 3&bfyright © 208.
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Read all the safety information in this section prior to using the equipmBntreduce the risk of
personal injury caused byotential hazards follow all safety notices and warnings in this

documentation.

The following internationally recognised symbols are usedooem Australasiaquipment:

Tablel ¢ Internationally Recognised Symbols

Protective conductor terminal

IEC 6041-6019

Alternating current

IEC 6041032

Caution, hot surface

IEC 60416041

> PB®

Caution, risk of danger to user | 1SO 7000434
and/or equipment

Refer toanyaccompanying

documents

Caution, risk of electric shock ISO 38646036

These symbols will also be found throughout this manual to indicate relevant safety messages.

Note: Notes are used throughout this manual to indicate additional information regarding .
particular part or process.

If the equipment is used for purposes not specifieddopem Australasjahe protection provided by

this equipment may be impaired.
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Disconnect Power Prior to Service

Hazardous voltages exist within the instrument. Do not remove or modify any of t|
internal components or electrical connections whilst the mains power is ON.

Always unplug the equipment prior to removing or replacing any components.

Replacing Parts

Replacement of any part should only be carried out by qualified personnel, using
parts specified byA\coem Australasjaas these parts meet stringeAcoem Australasia
quality.

Mains Supply Cord

Do not replace the detachable mains supply cord with an inadequately rated cord
mains supply cord that is used with the instrument must comply with the safety
requirements (250 V/10 A minimum requirement). A mains power cord with a
protective earth caductor must be used.

Ensure that the mains supply cord is maintained in a safe working condition.

Do Not Expose Equipment to Flammable Gases

This equipment is not intended for use in explosive environments, or conditions
where flammable gases are present. The user should not expose the equipment !
these conditions. Do not introduce any flammable gases into the instrument,
otherwise serious addents such as explosion or fire may result.

Electromagnetic Compliance

The instrument lid should be closed when in normal operation, to comply with EM
regulations.

Means of Lifting/Carrying Instrument

This instrument is a heavy and bulky object. Two persons should lift/carry the obj:
otherwise use proper lifting equipment. Proper lifting techniques should be used
when moving the instrument.

Internal Components
Do not insert a rod or finger into the cooling fans, otherwise injury may result.

Do not energise the instrument until all conductive cleaning liquids, used on inter
components, are dried up.

UV Lamp

The Serinus Cal 2000 and 3000 contain UV Lamps that emit harmful UV radiatior
sure to turn the instrument powe®FFduring UV lamp replacement or use UV
protective eyewear if necessary to adjust the lamps whilst operating.

>BPpB B BB P
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This product has been maradtured in an ISO 90@4cility with care and attention tguality.

Theproduct is subject to @4-month warranty periodon parts and labour from date of shipment. The
warranty period commences when the product is shipped from the factory. Lditipss and other
consumable items &rnot covered by this warranty.

Each calibratois subjected to a vigorous testing procedure prior to despatch and will be accompanied
with a parameter list and a multipoint calibration check thereby enabling-#idratorto be installed
and ready for use without any further testing.
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Service Guidelines

This manual is designed to provide the necessary information for the setup, operation, testing,
maintenance, and troubleshooting of your instrument.

Should you still require support after consulting the documentation, we encourage you to contact your
local distributor for support.

To contactAcoemdirectly, please anail our Technical SuppadBpecialisgroup at
supportem@acoem.com

Please contachcoemand obtain a Return Material Authorization (RMA) number before sending any
equipment back to the factory. This allows us to track and schedule service work and to expedite
customer service. Please include this RMA number when you return equipment, pigfiecd inside

and outside the shipping packaging. This will ensure you receive prompt service.

When shipping instrumentation, please also include the following information:

1 Name and phone number

Company name

Shipping address

Quantity of items being returned

Model number/s or a description of each item

Serial number/s of each item (if applicable)

= =4 4 A4 - -

A description of the problerand any faukfinding completed

9 Original sales order or invoice humberateld to the equipment
Contact Details

Technical Support: suppeem@acoem.com
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The Serinus Cal 1000, 2000 & 30D@ution Calibratoras manufactured byPlot No 57 Pithampur,
Sector 2, Indore, Madhya Pradesh 454775, Indanplies with the essential requirements of the
directives listed below (including CE compliance). The respective standards have been applied

q

EN 6101@1:2013 Safety requirements for electrical equipment, for measurems
control and laboratory use (3rd editiog)Part 1: General
requirements

Low Voltage Directive (LVI2006/ 95EC

Electromagnetic Compatibility (EM@)irective 2@4/108EC

EN 613261:2013 Electrical Equipment for measurement, control and laborator
use¢ EMC RequirementsPart 1. General requirements

Radio and Telecommunication Terminal Equipment (R&TTE) Directive 1999/5/EC

EN 300 328 V1.7.1:2006 Electromagnetic compatibility and Radio spectrum Matters
(ERM); Wideband transmission systems; Data transmission
equipment operating in the 2.4GHz ISM band and using wid
band modulation techniques.

Regulatory Compliance Mark (RCMAustralia

EN 613261:2013 Electrical Equipment for measurement, control and
laboratory use EMC RequirementsPart 1: General
requirements

AS/NZS 4268:2012 Radio equipment and system$Short range devicesLimits
and methods of measurement
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Manual PN: MO010067

Current evision: 4.1

Date released: 5 June 2026

Description: User Manuafor the Serinus Cal 1000, 2000 & 3dDiution Calibrator

This manual is the full user manual for tBerinus Cal 1000, 2000 & 30D@ution Calibrator This
manual contains all relevant information on theory, specifications, installation, operation,
maintenance and calibration. Any information that cannot be found within this manual can be
obtained by contacting\coem

This manual uses cross reference links extensively throughout this manual. The hot keys below will
greatly reduce the amount of time scrolling between references:

1 You can access the links by pressing the following:
> CTRL + LEFT MOUSE CLICK: Move to the link location
1 You can switch between links by pressing the following:
> ALT + LEFT ARROW KEY: Returns you to previous Link
> ALT + RIGHT ARROW KEY: Swaps back

Table2 ¢ Manual RevisionHistory

Edition Date Summary
1.0 Initial release
1.1 Feb 2017 Added

Trend Display Menu

Edit Custom Gasses Menu
Readout Calibration

Quick Menu

Points/Seq Log

Instrument gain

Internal pump

Measurement Setting Menu
Calibration Menu

Appendix

Advanced protocol

Optional Extras

Updated home screen image
Lamp driver images & text
Manual aligned to firmware 3.55.000

1.2 Dec 2018 Added
Advanced Parameters for PCT
Photometer Corrected Titration

Revised
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Edition

Date

Summary

Advanced Parameters for Mode, Point, Sequence
Manual aligned to firmware 3.79.001

March2022

Manual update to firmware 48.0 Rev. Q board.

A number of changes to descriptions, procedures and men
items.

Standardization of naming convection applied.

4.0

September2025

Manual update to firmware 4.32.0 Rev. R board.

Firmware and hardware references updated to reflect lates
versions.

4.1

May 2026

Updates were made to include the new detector in the
photometer assembly.

Spare part detector assemblies C010@27and H01311-01
were included.
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TheSerinus Cédhas been designed as a staaldne dilution calibrator specifically for environmental
applications and should give many yeargrofible-free service provided that it is installedsed and
maintained correctly.

It can be used in conjunction with many different analyseesasuring gases such @8 CQ, Oz NQ,
NG, NH; and SQ to provide precise and constant volumes of zero air or dilutions of vacalilsration
gass

The Serinus Cabk used in conjunction with regulatory traceable gasey] zero air generatorsThe
Serinus Cal 2000 provides the additional feature dbannegenerator so that it caproduce Qto be
usedwhen performing aGas Phase Titration (GPT)

The Serinus Cal 3000 includes an Ozone generator as well as an Ozone photometer, enabling the
I OO0dzN> G S LINRPRdAzOUGA2Y YR RSEtAGSNE 2F hi O2y OSyiN
F2N) GKS 3ISYSNIiAzy 27F LISROAMRSII LIKIS GAY QS yai N AGOAN
measurement analysers. In addition, the Ozone generator can be used to perform Gas Phase Titration,
GKAOK Aa (GKS LINBFTSNNBR YS(iK2R F2NJ GSNAFeAy3d (K

This section will describe the specifications of the calibrator as well as the main components and
techniques used to provide stable gas concentrations.

1.2 { LISOATFTAQOI A2y a

Range
Input dlution gases: 1 port (standarg 120 - 180 kPa(g)
2 ports (optional) 120 - 180 kPa(g)
Input sourcegases: 1 to 4(standard 100- 300 kP&(g)
1 to 8 (optional) 100 300 kPa(g)
Dilution mass flowantroller: 0-10slpm, (STD 6G 1.000 ATNI(standard)
0-1,0-2,0-50r 0- 20 slpm(optional)
Source mass flonoatroller: 0-50sccm(STDO°G 1.000 ATNI(standard)

0-10sccm0-20sccm 0-100sccm 0-200sccm
0-500sccm 0-1000 sccm, 02 slpmor 0- 5 slpm(optional)
Precision/Accuracy
Flow &curacy (constant temp): Within 1% of full scale

Flow epeatability: Within 0.15% of full scale
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Linearity: Within 0.15% of full scale

Operating gasqgssure: 100- 200 kPgDamage may occur if the pressure exceeds 200
kP3

Zero dift: < 0.58% per year

Responseine: < 5 seconds

Output manifold: 4 output ports(standarg

Dilution tatio: Variable 20:1 to 2000:1 @tdard

Operating \bltage

100- 240 VAC(+ 10%)

50/60 Hz(autoranging

Power Consumption

Maximum Serinus Cal 10082 VA
Serinus Cal 20004 VA

Serinus Cal 300180 VA

Operating Serinus Cal 1082 VA
Serinus Cal 20088 VA

Serinus Cal 30087 VA

Ambient Temperature Range
0°Cto 40°C 82°F to 104 °FR0 C to35 C for optimum performance.
Pressure

Maximumaltitude: 3000m above sea level

User Interface
9 Via front panel keypad or computer
ProgrammableCalibrations

i 16 separate programmable sequences

1 64separate programmable points
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Analog Output(Serinus CaB000 only)

1
1

Voltage output of @ 5 V, with menu selectable zero offset of 0 V, 0.25V or 0.5 V.

Range: User scalable min and max range for analog output to suit application.

Analog Input

T

Threeanalog voltage inputs (05 VDC) CAT I rated.

Digital Output

T

1
1
1

RS232 port #: Normal digital communicatian

RS232 port #2Multidrop port used for multiplénstrumentconnections on a single RS232.
USB port connection on rear panel

25 pin connector with discrete status and user control

o EightDigital Outputs, open collectonax 400mAeach @12 VDC (max total output &).

o EightDigital Inputs, 6 5VDC, CAT | rated.

USB memorgtick (front panel) for data logging, event logging and parameter storage.

1 Diluent Control;+12V output.

TCP/IP (optional)

Case Dimensions

RacKength (front to rear): CHH YY OHNn®peL
Totallength (vith latch releasg: CCH YY OHcCc®PmMED
Chassisvidth: 418 mm (16.5)
Frontpanelwidth: 429 mm (16.9)

Chassiseight: 163 mmises 4RU (6&}
Frontpanelheight: Myp YY 0T ®0oE0U
Weight: Serinus Cal 100Bkg

Serinus Cal 200 kg

Serinus Cal 30024.8kg

Output: 3 ppb to 5000 ppb

Repeatability: < 1% short term (24 hours)

5% long term at constant temperature and humidity
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Range
0-20 ppm

Precision

0.5ppbor 0.2% of reading, whichever is greater

Linearity

<1% of full scale
Noiseat Zero
<0.25 ppb
Response Time

30 seconds to 9%

Zero Dift

Temperature dependant:
24 hours:

7 days:

SpanDirift

Temperature dependant:

7 days:

1.0ppb per °C
< 0.3 ppb
< 0.3ppb

0.1% per °C

0.5% of reading

13 b2YSy Ot |

i dzNB

O

This is the abbreviation for Ozone.

Bootloader

A program that checks whether the current firmware is valid, then
executes the instrument staidp. The bootloader can be entered by
LINBaaAy3d GKS WwbQ 1Sé& 2y (GKS FNR°
power ON, and following the prompts. The bootloader enables various |
level recovery tools, including updating the main firmware from a USB
memory stick.

Diluent

Diluent gas is a clean, unreactive gas used to dilute reactive samples \
the Diluent Port.

Source Gas

Source gas or gas standard is the name given to the certified gas cylin
that is connected to one of the source ports. To be mixed with diluent ¢
to make a known span concentration.
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Exhaust Air The exhaust port is where excessive calibration gaseOaotdeare
exhausted from the instrument.

ID and OD These are measurements of tubing. ID is the internal diameter of tubin
OD is the outer diameter.

Multidrop A configuration of multiple calibrators and/or analysers connected via t
same RS232 cable.

Span A gas sample of known composition and concentration used to
calibrate/check the upper range of an instrument.

Zero Zero air to calibrate/check the lower range of an instrument.

Point A single operation such as a dilution.

Sequence A group ofpoints andoperations.

Background Is the reading of the instrument withozonepresent in the
measurement cell. In the case of the Serinus Cal 3000, the backgroun:
measurement is performed using zero air.

Calibration The process of adjusting an instrument to ensure that it is measuring tl
correct concentration.

Zero Drift The change in instrument response to zero air over a period of continu
unadjusted operation.

Zero Air Is purified air in which contaminants are removed to a level below wha
detectable by the instruments used within tlgalibration systemln a
typical ambient air monitoring station this normally includes water vapc
hydrocarbons, @, NO, N@, S@, H2S and CO.

PCA Printed Circuit Assembly. An electronic circuit mounted on a printed cit
board to perform a specific electronic function.

Slpm Standard litres per minute. This is the flow referenced to standard
temperature and pressure conditions. For the purposes of this manual,
flows are referenced to 0 °C and 101.3 kpa (1 atm).

GPT Gas Phase Titration.

1.4 . | O1 REKdAR2 NEB

The Serinus Cabperates on the principle that when a known quantity of source gasiigdwith a
known quantity ofdiluent gas,the resultant mixture can be calculated. The assumption relies on the
conservation of mass which occurs if there idogs of the source gas vihemicalreactionbetween
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the sourcecomponentgages)and the diluentgas.In that case we can write théor each compound
(i), the masgqm), entering thesystemis equal to the massxitingthe sysem:

a s a s
In other words,

66¢ OQE 03 QUOBE d'YHDOBEE DQE 0§ OOMWEED Y 0 Q

Source Gas
Diluted Source Gas

Diluent Gas

Figurel ¢ Dilution Theory forSerinus Cal
Sq according to thenass balancand considerindrigurel:
0 O 0 O 0 O
Where 0 = Concentration
"O= Mass flow rate

a4 GKS RAf dzSy (i dhémichlfredd | 833 SO KI2K3SS ignlBraNgY zdro. Tdnis simplifies
the equation to:

0 O 0 O

Since we also knotiat the total mass flow rate is also conserved

0 0 0
Theequation becomes:
0 O 0 O O
This can be rearranged to give:
5 0 O
0 0

This is the governing equation used in the operation of t8erinus Cal

The mass flow rates of the source gas and diluent gases are accurately measured using mass flow
controllers. Suppliers usually certify the source gas cylinder concentration, allowing the concentration
of the output to be calculated easily.

1.4.2 Ozone Photometer TheorfSerinus Cal 3000]

This section outlinethe relevant theory foiSerinus Ca000 whiclcontairsan Ozoneg(Oz) photometer
andOzonegeneratot
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The photometer accurately measures and controls tbeoneconcentration generated by an internal

generator, allowing its usas a transfer standart calibrae Ozoneanalysers.

TheSerinus Cdbllows these principles and measurement technigues:

1 The ozone photometer measures ozone concentration by using thelBeebert law and UV

Note: In order to obtain the desired stability levels necessarydmoneanalyser calibrationghe
user shouldun the Serinus C&8000at the sameOzoneconcentrationfor at least 30 minutes to

absorption principles. The instrument draws in calibration air and exposes it to UV light. A

detector then measures the remaining UV intensity.

To account for interference, the photometer alternates between ozfree air and calibration

air every 10 seconds. This process produces reference and measurement UV intensity values.

A microprocessor then uses these values, along with ambient temperapmessure, and

calibration factors, to calculate the final ozone concentration.

obtain a sufficiently stable output.

In ambient air monitoring applications, preci®zoneconcentrations calledtandardsare required for
the calibration ofOzoneanalysersDueto the instability ofOzoneg concentrations must be generated

F Y R

G @S NA With &&her idtyumentirafefed to as wmansfer standard

A transfer standard is defined as a transportable device or apparatus \ghaapable of accurately
reproducingOzone

¢ KS

OGN yaFTSNI adl yRFENRQA
point where it is used to verify or calibrate an air monitoring analyser.

LJdzN1J2 8 S A a

z

uz

QNI yaTFSNI

The U.S. EPA identifies the family of standard reference photaméRPs) as Level 1 standards.

Beyond the SRPs, all standards are considered transfer standards and are numbered (starting with 2)
based on theitdlistance in the traceability ch&from a verification against a Level 1 standard. With

each additional level, the number of standards available is multiplied. Each standard is traceable
adtk yRINRA

KN

RPdzaA K |
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NIST

SRP2
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Level 1

Standard Ref. Photometers

Traceability
Steps from SRP

A

3

—>
Uncertainty

Y

y

> EPA SRP1or SRPY

Regional EPA SRPs

Level 2 O,
Transfer Standard

!

Level 3 O,
Transfer Standard

Level 4O,
Transfer Standard

A 4 A 4

A

Site or Field Ozone Analyzer

Figure2 ¢ Ozone Transfer Standard Hierarchy
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The majority of transfer standards include bd@fzonegenerators and photometers. Therefore, it is
strongly suggested that:

1 Level2 standardsused in the verification of other transfer standards include both a generation
device and a photometerSgrinus C&8000

1 Level3 standardsat a minimum, a photomete(Serinus 1D The level 3 standard can be a
photometer and generatorSerinus 1@r Serinus C8000 but should not be just a generator.

1 Leveld standardscan be arOzonegeneration deviceSerinus C#000

Ozone Transfer Standards also require routine calibration against a higher transfer stdPldas®
refer to your local standard.

Acoemis able to offer a Level@nd lowerOzone calibration service.

15 LYAdNHzYSyd 5SaONALIGAZY

151 Common Components
In this section we describe the components that arenawon to all Serinus Cal models.
1511 Main Controller P&

The main controller P@ controls all the processes within thiastrument. As well as then-board
microprocessor it contains a battery backed clodalendar analog to digital converters and many
other circuits for signal processing and contiidle ambient pressure and chassis temperature sensors
are also located on this boar@themain controller P@\is locatedabove all other components within
the instrument It pivots on hinges to allow aceet® the components underneath.

Refer toFigure9 for CAL 1000.
Refer toFigure10 for CAL2000.

Refer toFigurel3for CAL3000.

CAUTION

Never place objects on top of the main control®CAas it may result in damag

1.5.1.2 Rear Ranel PCA

The rearpanel PCA contains all the communications connections for the user through the rear panel.
This PCA also controls all the internal solenoid bullet valves as well as the Diluent control. This PCA has
its own power connection déctly from main controller PCA.

Refer toFigure9 for CAL 1000.
Refer toFigurelOfor CAL 2000.

Refer toFigurel3for CAL 3000.
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Note: The Serinus Cal may be supplied either with or without a network port, depending ¢

configuration. Units without network connectivity use PCA PN: C01020®%/hile those with a
tested network interface use PCA PN: C016202The installed network optiorocresponds to

PN: E020317.

The USB memory stick supplied with the instrumentddtacal component for normal operatiorand
must remain installed at all times during use. It is located on the front panel of the analyser (refer to
Figure26).

1
1
1
1
1

f

The USB memory stick performs the following essential functions:
Stores instrument configuration and parameter files.

Facilitates internal data logging and event recording.
Stores diagnostic and technical support files for troubleshooting.
Enables firmware upgrades and system recovery operations.

Saves automatic backups, including scheduled system snapshots.

Failure to keep the USB memory stick installed may residsmof data logging, inability to perform
firmware updates, and limited diagnostic capability

Formatting Procedure

If the USB memory stick becomes full, corrupted, or requires reformatting, perform the following:

)l

Format the USB memory stick using:

File System: FAT32 (Default)

Cluster Size: 16 KB

Before formatting:

Back up all existing data to an external device.
After formatting:

Restore required files (if applicable) before reinserting the USB memory stick into the instrument.

Notes and Precautions

Only use USB memory sticks supplied or approved by Acoem.

Do not remove the USB memory stick while the instrument is powered ON, unless instructed for
maintenance or data transfer.

Improper removal may lead to data corruption or system errors.
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1514 Solenoid Bullet VValves

The solenoid bullet valves control the flow path of the instrument. Valves V1 to V4 are labelled S1 to
S4 on the rear panel and V6 to V8 are stamped orQdane mixing manifold. They are designated the
same in the analyser firmware

Figure3 ¢ Solenoid Bullet Valve

Ly GKSANJ SYySNHA&ASR aidldiS 2N ahbé¢ adadrasS | NBR
troubleshooting faulty valve states very easy.

Refer toFigure9 for CAL 1000.
Refer toFigurelOfor CAL 2000.

Refer toFigurel3for CAL 3000.

|
| &=

Flow through valve in “Off’ or Flow through valve in “On’ or
de-energised state. LED OFF. energised state. LED ON.

Figure4 ¢ Solenoid Bullet Valve Operation

1.5.1.5 PressureéSensoiPCA

The Serinus Cal 1000 has a pressure sensor installed on the main controller PCA to monitor the ambient
pressure.

The Serinus Cal 2000 has a pressure sensor installed on the main controller PCA to monitor the ambient
pressure. An additional differential pressure sensor is installed on the mixing manifold to monitor the
flow of the output of theOzone generatarrefer toFigurelO.
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The Serinus Cal 3000 has a pressure sensor installed on the main controller PCA to monitor the ambient
pressure. An additional differential pressure sensor is installed on the mixing manifold to monitor the
flow of the output of theOzonegenerator. Lastly there are two more ambient pressure sensors
installed on the photometer assembly and on the flow block to monitor the flow through the
photometer, refer toFigurel3.

Figure5 ¢ Differential Pressure SensétCA
1.5.1.6 Powe Supply

The power supply is a sedbntained unit housed in a steel case designed to raéi¢he relevant safety
and EMGQCequirements.This power supply is autoranging.

The output of the power supply provides +¥2+5V,-12V and +3.3/ to the instrument.
Refer toFigure9 for CAL 1000.

Refer toFigurel0for CAL 2000.

Refer toFigurel3for CAL 3000.

ON/OFF Switch

The ON/OFF switch izclated on therear panel hottom right facing the rear of the instrumentrefer
to Figure6. It is part of the power supply.

Power ON/OFF
Switch

Figure6 ¢ Power ON/OFF Switch
151.7 MFC

A mass flow controller (MFC) is a devibat is used to measure and control the flow of gasdsa
particularflow rate. It is controlled by the main controller PCA and is used to give the user the desired
output concentration as defined in the point setuphere are 2 MFC in each Serinus Cal as standard
NB3Il NRf Saa 2y GKS Y2RSft ® ¢ KSNB diubdBMAL &kl a fetdadh 2 y | |
source MFC.

Refer toFigure9 for CAL 1000.
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Refer toFigurelOfor CAL 2000.
Refer toFigurel3for CAL 3000.

AbuilddzL) 2 F LI NG AOdz FGS YFGGSNI 2y (K RAf dzSYyd acC/ Qa

Refer toFigure9 for CAL 1000.
Refer toFigurelOfor CAL 2000.
Refer toFigurel3for CAL 3000.

The inlet manifold is comprised @dur individual solenoid bulletvalves that are used for selecting
source gas from external pressurised vessels.ifileemanifold then delivers them to thenassflow
controller for precise mixing of source gas.

Refer toFigure9 for CAL 1000.
Refer toFigurelOfor CAL 2000.

Refer toFigurel3for CAL 3000.

The output manifold is a common set of ports used as the conduit for delivering the final user defined
diluted gas concentration to its final destination. When the gas leaves the calibrator it will be at
ambient pressure. This is achieved by always aliogaine of the 4 common ports as a vent leading

to atmosphere.

Refer toFigure9 for CAL 1000.
Refer toFigurelOfor CAL 2000.

Refer toFigurel3for CAL 3000.

The pneumatic tubing inside this instrument is specially designed for us&céem Serinus
instruments. It is flexible like silicone tubing with the added inner sheath of PVDF to prevent
contamination of the sample. Care should be taken when removing and inserting the tubing into the
fittings.
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Figure7 ¢ AcoemTubing

15.1.12 Communications Connections

There are a number of ways to communicate with thetrument (refer toFigure8. The user canse
the supplied Airodis software to access timstrument and download datalhe Airodis sitware is
supplied on the greenesourcedJSB sticlprovided with thisinstrument The instrument can also be
controlled and its data logged using other hardware/software, such as Congrego.

TCP/IP

R8232 #2
_, ANALOG & DILUENT

DIGITAL I/O CONTROL
R8232 #1 | USB

Figure8 ¢ Communication Connections
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RS232 #1
This port is designed to be used for simple RS232 communication.
RS232 #2

This port is designed to be used for simple RS232 communication or in multidrop configuration.
Note: When using multidrop ensure eadaiistrumentis given a unique instrument ID.

USB
This port can be used for instrument communications with equipment through a standard USB port.
TCP/IP (optional)

This port is best used for remote access and-tiea access to instruments when a network is
available to connect with.

Analog/Digital

This port is used to send and receive analog and digital sigpbleen instruments It is normally
used to connect with a gamalyser or data loggeo activatecalibration points and sequences

Each instrument contains 8 digital inputs, 8 digital outputs, 3 analog input$ andlog output

Note: Analog outputmenu only appears on a Serinus Cal 3000.

Diluent Control

This port is used to control an external Zero Air Generator (such asctbem8301LC) by providing a
12 V signal when the diluent is required

Bluetooth (optional)

This allows for remote access of tiestrumentto any Android device with th&erinusRemote
Application installed. It uses Bluetooth to control thénstrument, view parameters, download data
and construct reatime graphs.
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1.5.2 Serinus Cal000 @mponents

The Serinus Cal 1008 astandalone dilution calibrator designed specifically for environmental
applications. The Serinus Cal 1000 can be used in conjunction with many different gas analysers and
provides precise and constant volumes of zero air or dilutions of various spas gase

‘Output Manifold | Rear Panel PCA\

Diluent MFC

Figure9 ¢ Major Components of Serinu€al 1000
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153 Serinus Ca2000 @mponents

The Serinus Cal 20@@ovides aradditionalOzonegenerator. This allows th8erinus Cal 200@ run
GPT calibrations @dzonewith precise dilution ratesThere are afew structural changes compared

the Serinus Cal 10Q0 incorporate theoption.

Output Manifold | Rear Panel PCA|

.....

'Power Supply

Figure10 ¢ Major Components ofSerinus Cal 2000
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1.5.3.1 Ozone @nerator

Refer toFigurelOfor the location ofOzonegenerator TheOzonegenerator consists of a pressurized
chamber,0Ozoneproducing ultraviolet lamp, heater thermistor assembly, gas inlet and qtiitebgs
andOzonegenerator controller PCA ogether these components produ@zonewhich is fed intdhe
Ozonemixingmanifold

Pressurised Chamber

Thermistor

Ozone Generator
Controller PCA
Figurell ¢ Ozone Generator Assembly

UV Lamp

The location of the UV lamp is shownFRigurell. The UV lamp, powered by the ozone generator
controller PCA, is used to irradiate zero air with UV light at 254 nm, converting the oxygen in the air
into ozone.

Ozone Generator Controller PCA

Refer toFigurel6 for the location of UV lamplhe lamp driver PCA is mounted under pgressurised
chamber TheOzone Generator Controller P@QAnerates a higiirequency voltage tgower the UV
lamp. The intensity of lamp is adjustettpending oramountof ozone required to be generated.

CAUTION

Thelamp driver P& contains high voltages. Ensure instrument is turder
before accessing this component.

Pressurised Chamber

The pressurised chamber is a small inert vessel that is used to received dry, scrubbed air at a regulated
pressure from thepressureregulator. This is then activated and excited by the UV lamp to generate
ozone.

Heater and Thermistor
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Refer toFigurell for the location of heater and thermistor. The heater and thermistor are mounted
in the pressurised chambeihey are used to keep tlwhambertemperature at a stable and constant
50 °C.

1.5.3.2 Mixing Manifold (Serinus Cal 2000)

Refer toFigurelOfor the location of mixing manifold@his manifold contains the solenoid bullet valves,
the Ozonemixing chamber and th®zoneflow pressure board. It also houses the orifice which controls
the flow from theOzonegenerator to theOzonemixing chamber. As the name suggests all the gases
pass through this manifold and mix to form the user defined gas concentratibrthe ports are
labelled with letters Ahrough toR to help identify them using th@umbing diagram (refer to Section
1.2).

©
Orifice Located in @
Mixing Manifold >
Behind Fitting M D,

Differential Pressure
Sensor PCA

Thermistor

Figurel2 ¢ Mixing Manifold Serinus Cal 2000
1.5.3.3 Pressure RegulaterOzone @nerator

Refer toFigure10 for the location ofpressure regulatarThe pressure regulator is factory set to
approximately 120 180 kPaThe pressure regulator maintains a constant pressure in front of a critical
orifice to maintain the consint Ozonegenerator flow of 10Gsccm It is therefore equipped with a
differential pressure sensor to display tzoneflow on the home screen.

154 Serinus Cal 3000 Components

The Serinus Cal 30pfovides theSerinus Catith both anOzonegenerator and al®zonephotometer

to measure the concentrations createfl.feedback control algorithm allows the main controller PCA
to adjust the output from thedzonegenerator so that a precise concentration@zoneis produced.
This allows th&erinus Cal 3000 be used as ransferstandard forcalibration ofOzoneanalysers as
well as performing a GPT for NEnverter efficiency check3he Serinus Cal 3000 hmsiumber of
additionalchanges to th&erinus Cal 2000 orderto incorporate thephotometer function
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Inlet Manifold

Pressure Sensor PCA

Figurel3 ¢ Major Components ofSerinus Cal 3000
1.54.1 Mixing Manifold (Serinus Cal 3000)

Refer toFigurel3for the location oimixing manifoldThis manifold contains the solenoid bullet valves,

the Ozonemixing chamber and th®zoneflow pressure PCA. It also houses the orifice which controls
the flow from the Ozonegenerator to theOzonemixing chamber as well as an orifice for the
photometer reference air flow. As the hame of the manifold suggests all the gases pass through this
manifold and mix to form the user defined gas concentration. If the point @zesethe mixing occurs

in the mixing chambe®ll the ports are labelled with letterstArough toR to help identify them using

the plumbing dagram (refer to Sectioh.1).

Orifice Located in
Mixing Manifold

Behind Fittings in
Port J and M

Differential Pressure
Sensor PCA

Figurel4 ¢ Mixing Manifold Serinus 3000
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1542 Ozone @nerator

Refer to Sectiod.5.3.1for details.

1.5.4.3 Pressure RegulaterOzone @nerator
Refer to Sectiod.5.3.3for details.

1544 Internal Rimp

Refer toFigurel3 for the location ofinternal pump. Theinternal pump drawsa sampleof generated
Ozonefrom the output manifold, through the photometer assembly to be measured before scrubbing
the Ozoneand massing it out the exhaust port.

1.54.5 FlowBlock

Refer toFigurel3 for the location offlow block.The flow block measures the downstream pressure
created by the pressure drop caused by the internal pump and the critical orifice. The pump speed is
controlled by the main controller PCA in order to maintain sufficient pressure drop across the critical
orifice within the photometer assembly. This ensures that a stable photometer flow is maintained.

Absolute Pressure
Sensor PCA

Thermistor

Figurel5¢ Flow Block Assembly
1.5.4.6 Photometer Assembly

Refer toFigurel3 for the location ofphotometer assemblyThephotometer assemblgonsists of an
detector, detector PCA, measurement cell, orifice and sintered filter, UV lamp, heater and thermistor,
pressure sensor PCA and lamp driver HCi& a nondispersive ultraviolet (UV) photometer which
switches between measurir@@zonefrom the output manifold and from the reference alit calculates

the ratio of transmitted light between the two signals providing an accurate and relmbsure of
Ozoneconcentration.
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Thermistor

UV Lamp

~

Orifice and Sintered Filter

(Under The Fitting)
¢ Pressure
£ Sensor PCA

Figurel6 ¢ Photometer Assembly

MeasurementCell

Refer toFigurel6 for the location of measurement cell. The measurement cell is a glass tube with a
UV lamp at one end and a detector at the other. UV radiation is sequentially absorbed by sample air
and Ozone free sample air over the length of the measurement cell. Thaimgng UV radiation
reaching the detector is measured and used to calculate the O3 concentrahemeasurement cell

is protected by a metal sheath.

Orifice andSntered Flter

Refer toFigurel6 for the location of oifice and sintered filterThe critical orifice is made oftagh
precision stainless steel and sapphiveéhich islocated under thesensor mounting block fittingThe
critical orifice is a simple device that operates at a set temperature and requires minimal maintenance
it will passively keep the volume flow rate constant at a known value.

Critical Flow
Orifice

Area of High
Pressure

Area of Low
Pressure

)
n

Sa
-

~,
cmmm?

. TR
S ey
..T

Sonic
Shockwave

Sintered
Filter

Figurel? ¢ Orifice and Sintered Filter
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Detector

Refer toFigurel6 for the location of detectorThe detector is a solar blind vacuum dipdensitive
only in the spectral region wheres@bsorbsUV light ai254 nm. Thisdetectoris used to monitor the
intensity of the residual light after absorption in theeasurement cell

The detector PCAconvertsthe UV light intensity into a voltage levelvhich is processed by the
instrument to calculate th&s concentration

Heater and Thermistor

Referto Figurel6 for the location otheater and thermistorThe heater and thermistor are mounted
in the lamp housing on the UV lamp sideptibtometer assemblyThey are used to keep the block
temperature at a stable and constant 50 °C.

UVLamp

Refer toFigurel6 for the location of UV lamp. UV lampused to produce UV light at 25#n. It is
powered by the lamp driver PCA.

Lamp Driver PCA

Refer toFigurel6for the location of UV lamphe lamp driver PCA is mounted under giemtometer
assembly The lamp driver PCA generates a Higlguency voltage (8001100 V) to start and maintain
the UV lamp at a constant intensity. The UV lamp current is fixed at 10 mA.

CAUTION

Thelamp driver P& contains high voltages. Ensure instrument is tur@der
before accessing this component.

Note: The lamp driver PCA is the same type as used on the Serinus 50 SO2 Analyser. Fc

Serinus Cal 3000 (which measures Ozone), with a REV D lamp diver PCA, set all the jun

marked in red (JPLIP5) to the right (refer téigurel8). The correct setting must be used or
damage to the electronics may occur.

Figurel8 ¢ Lamp Driver PCA Type Jumper Setting (REV D)
Pressure Sensor PCA

Refer toFigurel6 for the location of pressure sensor PCA. The pressure sensor PCA has an absolute
pressure transducer that is mounted to a block on the UV lamp side gfitbemeter assemblyand

sealed via a gasket. This allows the pressure sensor PCA to measure the sample air pressure in the
measurement cell. This pressure reading is used to verify sample flow and correct measurement
readings for pressure variations.
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1547 Ozone Scrubber

Refer toFigurel3 for the location ofOzone scrubberThe Ozone scrubber is used to eliminate the
Ozonefrom the airto protect the internal pumplt uses manganese dioxide (MnO2) as the catalyst to
selectively eliminate Ozone.

Figure19¢ Ozone Scrubber
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2. Lyadlttriazy

21 LYy A KBIOf |/

Packaging

The Serinus Cal 1000, 2000 & 308f® transported inpackaging which ispecifically designed to
minimise the effects of shock and vibration during transportatiéisoem recommends that the
packaging be kept if there is a likelihood that the instrument is going to be relocated.

Note: The red plastic caps that seal the pneumatic connections during transpatt be removed
prior to operation.

Manual Handlng

The Serinus Cal 1000, Z0% 3000 weigh over 1Bg. When lifting and carrying the instrument please
follow these instructions to reduce the risk of injury:

I Two people are required to safely lift the instrument. One person to position their fingers under
the front left and right cornersand the other person to position their fingers under the rear
left and right corners of the instrument.

T If moving the instrument over longer distances, a suitable trolley should be used instead of
manually carrying it.

Items Received
With the delivery of the Serinus Cal, the user will receive the following:

Table3 ¢ List of Items Received

Item Name Part No. Image

AcoemSerinus Cal 1000 instrument E020301 Refer toFigure20, callout 7.

or or

AcoemSerinus Cal 2000 instrument E020302

or or

AcoemSerinus Cal 3000 instrument E020303

Green Acoem Resources USB Stick H03013701 Refer toFigure20, callout 10.

Manual (hardcopy optional) M010056 -

USB Memory Stick H030021 Refer toFigure20, callout 9.

FQA Kit, Serinus Cal HO050080 Refer toFigure20, callout 8.

Keysfor Slam Lock - Refer toFigure20, callout 11.

Data Sheet - Refer toFigure20, callout 12.

Power Lead (120 V)* C040007 Refer toFigure20, callout 2.

Power Lead (240 V)* C040006 Refer toFigure20, callout 1.
C040008 Refer toFigure20, callout 3.

Installation Page4s



Serinus Cal 1000, 2000 & 300&0ser Manual4.1

C040009

Refer toFigure20, callout 4.

C040010

Refer toFigure20, callout 5.

C040054

Refer toFigure20, callout 6.

*The power lead received depends on the power supply of the country (120 V or 240 V).

Note: Check that all these items have been delivered undamaged. If any item appears dam
contact your supplier before turning the instrument ON.

Note: It is recommended to kept packaging material for transport or storage purpose.

®

Figure20¢ Received lters
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Opening the Instrument
Check the interior of the instrument with the following steps:

1. Refer toFigure21l. Remove the thumb screws located on the rear panel.

Thumb Screw Thumb Screw

Figure21 ¢ Opening the Instrument 1

2. Refer toFigure22. Unlocked the slam lock using keys provided with instrument.

’SIam Lock

o

Figure22 ¢ Opening the Instrument 2

3. Refer toFigure23. Open the chassis lid latch by pressing in the slam lock located on the front panel.

Figure23 ¢ Opening the Instrument 3
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4. Refer toFigure24. To completely remove the lid, slide the lid backwards until the rollers line up
with the gaps in the track and lift the lid upwards to remove from the instrument.

Figure24 ¢ Opening the Instrument 4

5. Check that all pneumatic and electrical connectors are connetitedt, reconnect.

6. Check for any visible and obvious damage. If damage exists contact your supplier and follow the
instructions in claims for Damaged Shipments and Shipping Discrepancies at the front of this
manual.

22 LyaialttridArzy bzdadSa

When installing thenstrument,the following points must be taken into account:

9 Thecalibratorshould be placed in an environment with minimal dust, moisture and variation
in temperature

1 For best results thealibrator should be located in éemperature andhumidity-controlled
environment(air-conditionedshelter) An enclosure temperature @5 - 27 °Cis optimum

1 Whether inarack or placed om bench,the instrument should not havanything placed on
top of it or touching the case

1 Instruments should besited with easy access tthe front panel (instrument screen/USB
memory stickand to therear panel €ommunicationports/pneumatic connections).

It is recommended thathe pneumaticlines be as short as possible.
When supplying calibration gas to other instrumettiough the outputports, ensure the flow
isnot pressurised ands sufficiently ventedo ambient pressure

Note: The powertON OFFswitch is accessible from the rear of the instrument oSite the
calibrator so that theDN OFFpower switch is accessible.

23 Ly a i NEBYWay i

After unpacking thénstrument,the following procedures should be followed to tBathe calibrator
for operation
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Exhaust and

Diluent Port
Power Switch

Optional Additional
Source Gas Ports

Sampl Por

Figure25 ¢ SerinusCalRearPanel

2.3.1 Setting-up a Serinus Cal

1. Comect gas cylinder standaigjto source portsS1- S4

2. Connecftcleanzero air source t®@iluent Port(s)1.

3. Connecttommunication cablés).

4. Connect the output port®2 - 04 to test analysersPlug unused ports.

5. Connectubing tothe output Ol andventend of lineaway toatmosghere.

6. Refer toFigure26. Open the lid and ensutbe USB memorgtickis installed

Figure26 ¢ Installation of USB Memory Stick

7. Referto Figure27. Checkhe battery is turned ON at the main controller £C
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Figure27 ¢ Switching the Bttery ON/OFF

8. Turn ON the instrument and allow the wamp procedure to complete (refer to Secti@nl).
9. Set the internal data logging optiofieferto Section3.5.37).
10. Check/set time and datéefer to Section3.5.21).

11. Program the instrument for your gas standard concentratiand points(refer to Section3.5.5
andSection3.5.9.

12. Program the instrument for your required sequences if used (refe8ection3.5.11). Configure
the analognput and output settingsinddigital outputs setting$ used(refer to Section3.5.38.

13. Set the communication parameters to your chosen communication method (refer to Section
3.5.36.

14. The instrumat is now ready to be operated.
2.3.2 Setting-up a Serinus Cal 3@0

Inthe case of a SeriruCal 3000, please follaWwe stepsl - 14 from Sectim 2.3.1andthen proceed
with the following steps:

1. To ensure consistent pressure whilsing the Serinus Cal 30€fe exhaust port and one of the
output ports must be connected together and run to the exhguster to Figure28).

EXHAUST DILUENT! DILUENT 2 ey

Figure28 ¢ Connecting the Output and Exhaust Ports Serinus Cal 3000 Only
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2. Let the instrumenwarm-up and stabilise for 23 hours before operation.

3. The instrumat is now ready to be operated.
Power Connections

CAUTION

Hazardous voltages exist within the instrument. Do not remove or modify a
the internal components or electrical connections whilst the mains power is

CAUTION
Always unplug the equipment prior to removing or replacing any compone

CAUTION
Do not replace the detachable mains supply cord with an inadequately ra

cord. Any mains supply cord that is used with the instrument must comply
the safety requirements (250 V/10 A minimum requirement).

CAUTION
Ensure that the mains supply cord is maintained in a safe working conditi

CAUTION

When connecting the mains power to the instrument, the following must g
adhered to otherwise the safety and the reliability of the instrument may &
compromised.

>P BB

A three pin mais power lead with a protective earth conductdtUSTbe used
The mains power outlgiwall socketmust be in the range of 10240 VAC, 5060 Hz.
The mains power outlet must be protected by an earth leakage protection circuit.

RefertoFigure29® / 2y y SO0 GKS AyaidNHzYSydQa LR gSN O2 N
outlet.

= =4 4 =
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A

Figure29 ¢ Connect Power Cord

1 Refer toFigure30. Turn ON the power switch.

Switch

Figure30¢ Turn ON Power Switch
2.3.4 Pneumatic Connections

TheSerinus Cal 1000, 2000 & 3d@ature severapneumatic ports on theearpanel; thesource gases
ports, the output ports, the diluent port(sand the exhaust porfThe number of ports depends on the
Serinus Cal model and its installed optiofil.tubing and fittings used should follow the instructions
below:

1. Must be made of Teflon® FEP material, Kynar®, stainless steel, glass or any other suitably inert
material.

2. Calibrationlines should be kept to a minimum length.

3. Exhaust line for the 300€hould beabout2 meters in lengthwith ID, ¥ inchlf longer is required,
use D3/8 inch.

4. Tubing must be cut squarely and any burrs removed
Procedure

1. Refer toFigure31. Remove all the dust plugs.
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Figure31¢ Dust Plugs

2. Refer toFigure32. Remove thénlet manifold SS nut

Figure32 ¢ Remove Nut

3. Connect the tubing, refer the Secti@3.5for the procedure.

4. Nuts should be réightened when instrument reaches operating temperature.
2.3.5 Fitting Procedure
2351 1/8T Swagelok Fitting
Note: If the ferrules have been prewagedthe userwill only need to nip up the nut 1/10 turn.

1. Insert the tubing into the nut ensuring the ferrules are in the correct position

Figure33 ¢ Ferrule Correct Position
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2. Push the tubing as far as you can into the fitting and then fully tighten the nut with fingers

Figure34 ¢ TightenNut with Finger

3.alN] GKS ydzi G GKS mMuH 2Q0ft201 LRaAlA2Y GAGK |
4. { 6138 600GAIAKGSYy GKS ydzi okn GdzNyYy Syadz2NAy3a &2dz T
2.3.5.2 1/4T Plastic Kynar Nut

1. Insert the tubing into the nut ensuring the two ferrules are in the correct position and are facing
the right direction

-

Figure35¢ Ferrule Correct Position

2. Push the tubing as far as you can into the fitting and then fully tighten the nut with fingers

Figure36 ¢ TightenKynarNut with Finger
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3. Tighten the nut 3/4 turn

4. Ensure you cannot easily undo the nut with your fingers
2.3.6 Diluent Gas
The Serinus Cal features a diluent pshichis typically a clean, unreactive gas used to difjtan gas

The diluent gas will be mixed withsource gam order to achieve the usatefined concentration. An
optional second diluent port can also be sefopvaried applicationgDiluent 2,Figure25).

The usercan define the followingliluentgases as alternatives &IR NH;, COCQ, CH, HS, NO, N
N, SQ, GHs, GHs, GH10, HE, Qand Os.

Note: When generation a point that uses the Ozone generator, AIR must be connected to

diluent port in Serinus Cal 2000 and 3000, as this diluent is used to ge@zateand as a
reference gas for the photometer.

Selecting a different diluergas automatically changéise mass flow correction factor.

CAUTION
Dry, clean and filtered source gas should be supplied to Serinus Cal at a re

pressure of between 100kPa and 200kPa (12% psig). Damage still occurs
the pressure exceeds 200kPa (29 psig).

2.3.7 Source Gas

Thegas standardsonnect via the source gas port(s), labelled S1 t{re3dr to Figure25). Dry, clean
and filtered source gas should be supplied to the Serinus Cal at a regulated pressure of between
100 - 200 kPa

MKy ¢ adlrAytSaa aiusSSt GdzoAy3a aK2dZd R 6S dzaSR gA il
finger tightening the nut. Serious damageyresult from ovetightening.

An optional second inlet manifold can also be added in order to increase the number of source gases
to 8 (portsS5S8§ refer to Figure25).

WARNING
Do not supply flammable gas mixtures to the Serinus Cal. Th@ kiseCan

internal heated element which has the potential to cause an explosion. Parti
attention should be paid to Hydrogen, Oxygen and Methane sowuasesy

2.3.8 Output Ports

There are four output gas ports available on the Serinus Cal, labelled O1 to O4. Diluted source gas is
sent toeach of the four output portsChemically inert Kynar fittingsave been used and should be
finger tight only. If any of the output ports are not used, they should be sealed with the supplied Kynar
nut. One of the output ports must be connected to vent in order to avoid pressuttsingnit. Damage

to the equipmentmay occur if the output pneumatic systempressurised.
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CAUTION

One of the output ports must be connected to the vent in order to avoid
pressuring the unit.

2.3.9 Exhaust Port

The exhaust port is whetbe output of the purge valve is connected as well as the output ofQkene
generator when it is not in usdn the case of the Serinus Cal 30QBe exhaust of theinternal
photometer pumpis connected to thigort (refer to Figure28). The exhausport mustbe connected
to an exhaust manifold venting to a suitable location outditle room and away from the sample
inlets of gas analysers in the system.

2.3.10 Purgefor Gas Lines

The calibrator includes a purge option that allows venting of gases without the danger of
contaminating other gastandardsDefault setting is OFF buitiv thisfirmware option enabledgases

are purged for a set period of time out tlexhaust portor whenevera source gas is changddser
defined)

If the optional secondourceMFCis installed one d the source portgS4)is used aghe purgeport.
In this situation thesource port (S4) should be externally connected to the exhaust po

CAUTION
It is recommended that exhaust air is not expelled into a shelter/room inhay

by people. It should be eelled into the external air with sufficient distance
away from the sample inlaif gas analysers

2.3.11 Communications Connections

There are a number of ways to communicate with the instrument, refer to Sedtiondetail.

24 ¢NFY YyaLR2NIAY3Ik{ (02N} 3S

Transporting theSerinus Cahould be done with great care. It is recommended that the packaging the
Serinus Cakas delivered in should be usadhen transporting or storing the instrument

When transporting or storing the instrumertte following points should be followed:

1. TurnOFRhe instrument and allowt to cool down.
2. Remove all pneumatic, power and communication connections.

3. Refer toFigure27.1f storing overalong period (6 months) turn the battet®FFoy switching the
switch(S1)on the maincontroller PCAo OFF.

4. Removeahe instrument fromthe rack.

Refer toFigure37. Seal each pneumatic ports with a dust plug.
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Figure37 ¢ Dust Plugs

6. Refer toFigure26. Remove the USB memory stick and pack with instrument

7. Placethe instrument back ito aplastic bag with desiccant packs and gbalbag (deally the bag
it was delivered in).

8. Refer toFigure38. Placethe instrumentback iro the originalfoam and bot was delivered inlf
this is no longer available find some equivalent packaging which provides protection from damage.

Note: Acoemrecommended to use the same packing material in which instrument is deliver

9. The nstrument is now ready for long term storage or transportation.
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Mid Cap

Poly Bag

Instrument A

Figure38 ¢ Packing Instruction
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3. hLISNY GA2Y

3.1 2 | NivLJ

No warm up period is required for Serinus Cal 1@@®000 both calibrators are ready to begin
operation immediatelylt is suggestedo allow the instrument to warm up for one houdlowingthe
instrument to stabilise to the surrounding environment for best results

The photometer portion of the Serinus G400 requires awarm upperiod before it can execute a
photometer point.During this period, the instrumentill adjust itself to prepare for monitorin@ther
functions are available immediately at start up.

The followingactivitiesoccur duringSerinus Cal 3000arm-up:
Lamp Adjust

The instrument automatically adjusts the lan current (10mA) for a stable (reference voltage)
signal/output (2 minutes).

Ref Stabilie

Theinstrumentsets the reference voltage to 2-:8.2V output andwaits fora stable output signal.
Zero Adjust

Theinstrumentsets the course and finewro pots for &ero-detector output.

Zero Stabilie

Theinstrumentwaits untilthe zero voltagesignalsare stable.

After this warmup has completed th&erinus Cal 300€an execute photometer points

32 CKS2 NRISNF GA2Yy

The Serinus Cal operates by usidiguent gas definition, gas standard definitionsoints and
sequences.

When setting up the Serinus Qal the first timethe userwill need to first definghe gas standards
that they will be connecting to the instrument via the source ports and the diluent gas via the diluent
port. This needs to be done before any points or sequences can be defined.

There are 4 source ports (standard) e usercan define up to 10 gas standards definitiavighin
the instrument

There isl diluent port (standard) this should be configured to match the gamected to the diluent
port.

From the gas standard definitions points can be defiedoint is a usedefined configuration of gas
flows. Up to64 points can be definednd named Each pointan perform a different operatiorgés
dilution, zero-point, source controletc.), utilizing differentdiluent gas gas standardsflows, and
concentrations.
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A sequence is a series of points. Up to 16 sequences can be defined. Each sequence can run up to 16
points for a usesspecified amount of time. Sequences can also run other sequences as one of their
actions, allowing for very complex series of points teeRecuted.The nesting of sequences can only

go three deep beforghe userwill get a nesting errorTo signify the end of a sequenttee usercan

select the repeat or idle action, which will repeat the sequencelacethe Serinus Cal into Idle.

Points or sequences can be initiated from tQaick MenuA Mode, or they can be initiated remotely
via digital inputs or serial commands.

For convenience there is@lanuak point. This isxactlylike a point definition except it does not
occupy one of th&4 named point definitions. It is useful for operating the machine in an immediate
mode where flow and concentration changes can be done on th@dlints created in manual mode

can be copied to a point number and given a name when the user wants to keep it long term and is
satisfied.

Initially the Serinus Cal requires several steps to be followed in order to r@utamatic point or
sequence.

1 Program your gas cylinder concentratiared diluent gasn the Gas SupplyMenu
9 Program points in th@oints &SequencindMenu

1 Program sequences (if applicable) in Baints & SquencingMenu

1

Start thedesiredpoint or sequence by accessitig Quick MenuA Mode and selecting point
or sequence

When defining goint, the userfirst need to select anperation. Each of the Serinus Cal modesa
different number of operations available to the user. The Serinud @) has three operations, Gas
Dilution, Zero Bint and Source @htrol. The Serinus CaD00 has five operations, Gas Dilution, Zero
Point, Source Control,itfation and O3 Generator. The Serinus C&000 has six operations, Ga
Dilution, Zero Point, Source Controitrdtion, O3 Generator andO3Gen/Fhotometer. The following
sections give examples of each type of operation and how set them up.

Step by Stefgxample:

1. Open- Main MenuA Gas SuppiWenu A Edit Gas Standards Menu

2. Edit- Standard 1- (Refer to your gas cylinder certificate and input gas types, concentrations and
units for each gas component within the cylinder).

Note: Not all fieldswithin the Edit gas standard merane mandatorySuch as serial number anc
expiration date Serial Nb. and Expirationare information fields for your gas cylind&alance Gas
is typically N2 and will be stated on your gas cylinder certificate.

3. Edit- Name- (give the Gastandarda name that will help distinguish it from the others, for this
example we will be usindExampd) - Accept.

4. Edit- Serial No- (as stated on the certificate)Accept

Edit- Expiration- (as stated on the certificate)Accept
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6. Select Balance Gas(as stated on the certificate)Accept
7. Select Gas 1- (as stated on the certificate)Accept

Note: Whenthe userselect theGas land change it fronNoneto a gashnameit will givethe user
to option of editing a second component gdsis allows the user to enter up §ix gase one
gas standard

EDIT GAS STANDAED MEHNL EDIT GAS STANDAERD HMEHLU

Units

Congc .

= &

Figure39¢ Edit Gas Standard Menu (Example 1)

8. Return to theGasSupply Menu (press back twice).

9. Select- Diluent Port 1 - (changefrom Noneto the gasphysicallyconnected to the diluent port,
typicallyAIR).

Note: Once a gas standard is defined the user needs to linigalsestandardiefinition to the
physical connection of the gas cylinder on the source ports (locatgtierear of the instrument).

10. Connect the cylinder to one of the Source ports. (for thiample,the cylinder is connected to
source port 1 1))

11. Select- Source Portl - (choose the gasi Y R NR (0 KI (i Bxanglé)-\dzdpi RSFAY S

w»

GAS SUFPPLY MENL

Menu
Menu

&

Figure40¢ Gas Supply Menu (Example 1)

12.Return to theHome $reen(the user can press the bottom status light (green))

Note: Now that theGas Standar@nd theDiluent have been defined, thBoint can be defined.
There are some menu items that will not be usedhe steps an explanation is given at the end ¢
the exampleDefine Point Menuhas64 available programmable points.

13. Open- Main MenuA Points & Sequencinylenu A Define Rints Menu
14. Edit- Point 1

15. Edit- Name- (give the point a name that will help distinguish it from the othdos thisexample
we will be usingéEXE 0d) - Accept.

16. Select Operation- Gas Dilution- Accept.
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17. Edit- Flow - (Set the flow rate to slightly above the instruments' requirements and connect them
to the output manifold. Excess flow will be vented, as insufficient flow may cause undesirable
results) - Accept.

18. Select Diluent - (set to the gas required to dilute the source gas, typically - Accept.

19. Select- Standard- (choose the gas standattie userwishesto dilute, for thisexample we will
selectéExampd) - Accept.

20. Select- Gas- (this will givethe usera list of the gas components within the cylindéor this
example we will seleaSQg) - Accept.

21. Select- Units - (this will be the units that are displayed for all the gasnponentsin the cylinder
on the home screerfor thisexample we will seleaippmé) - Accept.

22.Edit- Set Point- (enter in the value of the final diluted concentration that will be supplied to the
instruments connected to the outpumanifold. For the example we will us@.4000 ppmé).

DEF INE FOINT HMEHU

0.4000 ppnB
[ Edit |

Figure41 ¢ Gas Dilution Point SetufExample 1)

23. Return to theHome Screen(the user can preshe bottom status light (green)

24.This Point is now configured correctly and can be started automatigddlyserial commands or
digital bits) or manually (via th@uick Meny. In the case of multiplegasesthe home screen will
calculate and display thdiluted concentrations for each gasomponentdefined inthe Gas
Standard.

25. Open- Quick Menu
26. Select Mode - Point - Accept- EXE 01 Accept.

27.Return to theHome Screen(the user can press the bottom status light (grien

Note: Figure42 shows the Home Screen with all the gas components within the Gas Stand
displaying their new diluted concentration valuesppm units. At the top we can also see the
Serinus Cal automatically controlling the dilution and source flow totgeeser theirtotal flow
requested in the point definition.

Figure42 ¢ Home Screen RunningXE 01Point
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Note: Some of the menu items in tHeefine Point Menuhat were not discussed were th€opy
C N2 QUKput Maskand@utput MasliQTheW 2 LJe CedRurg ¢an be used make quick copi
of existing points that are similar that were developed iManual Point Menu The4hput Mask)
and®@utput MasKXelate to the two lots of eight digital bits that can be used to automatically s
points (digital input) and give a digital outpiat give anindication or control other instrumentsr
relays(digital output).

Step by Step Example:
1. Open-Main MenuA Gas Supply Menu

2. Select- Diluent Port 1 - (change fromNoneto the gas physically connected to the diluent port,
typicallyAIR).
3. Return to theHome Sreen(the user can press the bottom status light (green))

Note: Now that theDiluent has been defined, thBoint can be defined. There are some menu
items that will not be used in the steps, an explanation is given at the end of the exdefilee
Point Menuhas 32 available programmable points.

4. Open- Main MenuA Points & Sequences Merdy Define Pints Menu
5. Edit-Point 2

6. Edit- Name- (give the point a name that will help distinguish it from the othdos thisexample
we will be usingEXE 08 - Accept.

7. Select Operation- Zero Point- Accept(the flow will default to the lowest flow possible, typically
0.50 slpm)

8. Edit- Flow- (set to the flow to the value required for the iimements connected to the output
manifold, for this example we will set it to 5.0 sIpmAccept

9. Select Diluent- (change to gas required for zero poitypicallyAlR) - Accept.

DEFINE FOINT MEHLU

Figure43 ¢ Zero PointSetup

10. Return to theHomeScreen(the user can press the bottom status light (green))

11.This Point is now configured correctly and can be started automatically (via serial commands or
digital bits) or manually (via th@uick Meny.

12. Open- Quick Menu
13. Select Mode - Point- Accept- EXE 02 Accept.

Note: Figure44 shows the Home Screen withe Serinus Cal automatically controlling the dilutic
flow to givethe user theirtotal flow requested in the point definition.
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Air
Hone

Flaow

Point EXHE 02

[Quick Menu] ;

Figure44 ¢ Home Screen Running EXE 02 Point

Note: Some of the menu items in tHaefine PointMenui K & ¢ SNB y20d RA &
CNRYXé X &Ly Mdg Ladria jad alfy R ¢ KS a/ 2L CNERY>
copies of existing points that are similar or that were developedamual Point Men® ¢ K S
alalé FYR aGhdzilldzi al alé¢ NBEFGS G2 GKS i
automatically start points (digital input) and give a digital output to give an indication or con
other instrumentsor relays (digital outpt).

3.2.2.3 Source Gntrol
Step by Step Example:
1. Open- Main MenuA Gas Supply Men# Edit Gas Standards Menu

2. Edit- Standard 1- (Refer to your gas cylinder certificate and input gas types, concentrations and

units for each gas component within the cylinder).

Note: Not all fields within the Edit gas standard menu are mandatory. Such as serial numbe
expiration date Serial Nb. and Expirationare information fields for your gas cylind&alance Gas
is typically N2 and will be stated on your gas cylinder certificate.

3. Edit- Name- (give the Gas Standerd a name that will help distinguish it from the others, for this

SEFYLX S 6S oAt t-Accépt. dzZaAy I G9ELl YLIX €0
Edit- Serial No- (as stated on the certificate)Accept.
Edit- Expiration- (as stated on the certificate)Accept.

Select- Balance Gas(as stated on the certificate)Accept.

N o A

Select- Gas 1- (as stated on the certificate)Accept.

Note: Whenthe userselect theGas land change it fronNoneto a gas name it will give the
option of editing a second component gas. This allows the user to enter up to six gases in o
standard.
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Serial Ho.
-] o
G

[_Edit |&F [ Select |UF
Figure45 ¢ Edit Gas Standard Men{Example 3)

8. Return to theHomeScreen(the user can press the bottom status light (green))

Note: Now that theGas Standardhas been defined, thBoint can be defined. There are some
menu items that will not be used in the steps, an explanation is given at the end of the exar
Define Point Menuhas64 available programmable points.

9. Open- Main MenuA Points & Sequences Mend Define Rints Menu
10. Edit- Point 3

11. Edit- Name- (give the point a name that will help distinguish it from the others, for this example
we will be usingEXE 08 - Accept.

12. Select Operation- Source Control Accept.

13. Edit- Flow - (set to the flow to the value required for the imsments connected to the output
manifold, for this exaple we will set it tad0 sccm) Accept.

14, Select Standard- (choose the gas standatde userwishesto run, for this example we will select
oExampt) - Accept.

15. Select- Gas- (this will givethe usera list of the gas components within the cylinder, for this
example we will selediSOZ) - Accept.

16. Select- Units - (this will be the units that are displayed for all the gas components in the cylinder
on the home screen, for thexample we will selecippme) - Accept.

DEFIHE POINT MEHLU

HHHHHEHEHE B

-

Figure46 ¢ Source Control Setup

17.Return to theHome Screen(the user can press the bottom status light (green))

18. This Point is now configured correctly and can be started automatically (via serial commands or
digital bits) or manually (via th@uick Mend).

19. Open- Quick Menu
20. Select- Mode - Point - Accept- EXE 03 Accept.
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Note: Figure47 shows the Home Screemith all the gas components within the Gas Standarc
displaying their concentratiorThe Serinus Calutomatically controlshe Source flow to givéhe
user theirtotal flow requested in the point definition.

ent MHone
Examnpl

50.00
G000 . 00

Figure47 ¢ Home Screen Running EXE 03 Point

Note: Some of the menu items in tHeefine Point Menuthat were not discussed were tH€opy

C N2 QUKput Maskand@utput MasliQTheW 2 LJe Ce&aRIrg ean be used make quick copi

of existing points that are similar or that were developed/anual Point Menu The4hput Mask2

and@utput MasKYelate to the two lots of eight digital bits that can be used to automatically s

points (digital input) and give a digital output to give an indication or control other instrunoent
relays (digital output).

Step by Step Example:

1. Open- Main MenuA Gas Supply Meni Edit Gas Standards Menu

2. Edit- Standard 1- (Refer to your gas cylinder certificate and input gas types, concentrations and
units for each gas component within the cylinder).

Note: Not all fields within the Edit gas standard menu are mandatory. Such as serial numbe
expiration date Serial . and Expirationare information fields for your gas cylind&alance Gas
is typically N2 and will be stated on your gas cylinder certificate.

3. Edit- Name- (give the Gas Standerd a name that will help distinguish it from the others, for this
SEFYLX S 6S 6Af f-Adcépt. dzAAYy 3 G9EF YLI €0

Edit- Serial No- (as stated on the certificate)Accept.
Edit- Expiration- (as stated on the certificate)Accept.

Select- Balance Gas(as stated on the certificate)Accept.

N oo o s

Select Gas 1- (as stated on the certificate)Accept.
Note: Whenthe userselect theGas 1and change it fronNoneto a gas name it will give the

option of editing a second component gas. This allows the user to entersip ¢g@ses in one ga:
standard.
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pe 3 IOLE usE

Figure48 ¢ Edit Gas Standard Men{Example 4

8. Return to theGasSupply Menu (press back twice).

Select- Diluent Port 1 - (change fromNoneto the gas physically connected to the diluent port,
typically AIR When using the Titration operatiotine usermust selecta diluentthat contains
sufficient oxygen so the Ozone generator can produce OQzone

Note: Once a gas standard is defined the user needs to link the gas standard definition to
physical connection of the gas cylinder on the source ports (locatgtie@rear of the instrument).

10. Connect the cylinder to one of the Source ports. (for thiample,the cylinder is connected to
source port 1$J)

11. Select- Source Portl - (choose the gas stahdNR (0 K i & & nmpfd&AicelR STA Y SRX

GAs SUPPLY MENMLU

Figure49 ¢ Gas Supply Menu (Exampl¢ 4

12. Return to theHome $reen(the user can press the bottom status light (green))

Note: Now that theGas Standarénd theDiluent have been defined, thBoint can be defined.
There are some menu items that will not be used in the steps, an explanation is given at the
the exampleDefine Point Menuhas64 available programmable points.

13.Open- Main MenuA Points & Sequences Mend Define Rints Menu
14. Edit- Point 4

15. Edit- Name- (give the point a name that will help distinguish it from the others, for this example
we will be usingEXE 04) - Accept.

16. Select Operation- Titration - Accept.

17. Edit- Flow - (set to the flow to the value required for the instruments connectedtie output
manifold For thissxamplewe will use 5.0 slpjn Accept

18. Select Diluent- (set to the gas requirebly the useto dilute the source gas, typicalyR - Accept.

19. Select- Standard- (choose the gas standattie userwishesto dilute, for this example we will
selectédExampt) - Accept.
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20. Select- Gas- (this will givethe usera list of the gas components within the cylinder, for this
example we will seledNCE) - Accept.

21. Select- Units - (this will be the units that are displayed for all the gas components in the cylinder
on the home screen, for this example we will selgamé) - Accept.

22.Edit- Set Point- (enter in the value of the final diluted concentration that will be supplied to the
instruments connected to the outpumanifold. For the example we will us€.4000ppme) -
Accept.

23. Off - Zero Point- Off (this will allow the Ozone generator to produdeong

24. Select Units - (this will not have an impact on the home scragrits, so we suggest selecting the
units that are most relevant for the concentratiset point the user isaguesting. For thisxample,
we will selecth L) - Accept.

25. Edit - Set Point- (this is where the user can set the concentration required from the Ozone
Generator. For thisxample we will selectt0.3500ppmég) - Accept.

DEFIHE POINT HMEHU DEFIHE FOINT HMEHLU

Standard
Gas
Units
Foint

o Point

0.4000 ppnB Set 0.3500 ppnB

L e

Figure50 ¢ Titration Setup, with Ozone

26. Return to theHome $reen(the user can press the bottom status light (green))

27.This Point is now configured correctly and can be started automatically (via serial commands or
digital bits) or manually (via th@uick Meny.

28. Open- Quick Menu
29. Select Mode - Point- Accept- EXE 04 Accept.

Note: Figure52 shows the Home Screen with all the gas components within the Gas Stand
displaying their new diluted concentration values as well as the Ozone concentration from
Ozone generator all concentrations are imppnits. At the top we can also see the Serinus C
automatically controlling the dilution, source a@roneflow to givethe usertheir total flow
requested in the point definition.

Lent Air
Exanpl

Figure51 ¢ Home Screen Running EXERMdint
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Note: The main reason for running a titration point is to perform a GPT (gas phase titration). '
we do a GPT we run a pointttviNO and ®and then without affect any of the concentrations o
flow we stop runningdzone(run a zero point 0©zong. This can be done manually by turning tl
zero point menu itemONand OFHn the titration point setup. Ithe userwanted this to be
automaticthey need toset up another point identical to this point but without any Ozd¢@zone
zero point set tadON). They can then be triggered withdividualdigital input bits or serial
commands or used in a sequence.

30. Open- Main MenuA Points & Sequences Mendy Define RBints Menu
31. Edit- Point 5

32. Edit- Name- (give the point a name that will help distinguish it from the others, for this example
we will be usingEXE 0§ - Accept.

33.Copy-/ 2 LJ& FBME 9dAccept
34.0n- Zero Point- On.

DEFIHE POINT MEHU DEFIHNE FPOINT MEHU

0.4000 ppnB

=

O pEem B
&

Figure52 ¢ Titration Setup,without Ozone

35. Return to theHome Sreen(the user can press the bottom status light (green))

36.This second Point is now configured correctly and can be started automatically (via serial
commands or digital bits) or manually (via tQeick Meny to givethe userthe same total flow
and same concentration of NO but without tizone

37.0pen- Quick Menu
38. Select- Mode - Point- Accept- EXE 05Accept.

Note: Figure53 shows the Home Screen with all the gas components within the Gas Stand
displaying their new diluted concentration values as well az#re Ozone concentration from the
Ozone generatorAll concentrations are ippmunits. At the top we can also see the Serinus (
automatically controlling the dilution, source afizoneflow to givethe usertheir total flow
requested in the point definition.

1t ALw
Exanpl

L Flow
0.40
0.40
40.00 | 03

Foint EXE 03

Figure53 ¢ Home Screen Running EXE 05 Point
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Note: Some of the menu items in tHeefine Point Menuhat were not discussed were thhput
Maskand ®utput MasiQ TheYhput MasKand W@utput MasKrelate to the two lots of eight digita
bits that can be used to automatically start points (digital input) and give a digital output to gi

indication or control other instrumentsr relays (digital output).

Step by Step Example:

Open- Main MenuA Gas Supply Menu

Select- Diluent Port 1 - (change fromNoneto the gas physically connected to the diluent port,
typicallyAIR When using th€&©3Generatoroperationthe usermust select a diluent that contains
sufficient oxygen so the Ozone generator can produce Ozone).

Return to theHome $8reen(the user can press the bottom status light (green))

Note: Now that theDiluent has been defined, thBoint can be defined. There are some menu

items that will not be used in the steps, an explanation is given at the end of the exdbefilee

12.

13.
14.

Point Menuhas64 available programmable points.

Open- Main MenuA Points & Sequences Mend Define Rints Menu
Edit- Point 6

Edit- Name- (give the point a name that will help distinguish it from the others, for this example
we will be usingEXE 0§ - Accept.

Select- Operation - O3 Generator- Accept (the flow will default to the lowest flow possible,
typically 0.50 slpm).

Edit- Flow- (set to the flow to the value required for the instruments connected with a little excess
to the output manifold, for this example we will set it to 5.0 slprAccept.

. Select- Diluent - (change to gas required fgenerating OzongypicallyAIR - Accept.
10.
11.

Off - Zero Point- Off (this will allow the Ozone generator to produdeong

Select Units - (this will not have an impact on the home screen units, so we suggest selecting the
units that are most relevant for the concentration set point the user is requesting. For this
examplewe will selectppmé vAccept.

Edit - Set Point- (this is where the user can set the concentration required from the Ozone
Generator. For thisxample we will selecti0.3500ppme) - Accept.

DEFINE FPOINT MEHU

0.3500 ppnB

&

Figure54 ¢ O3 Generator Setup

Return to theHome Sreen(the user can press the bottom status light (green))

This Point is now configured correctly and can be started automatically (via serial commands or
digital bits) or manually (via th@uick Meny.
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15. Open- Quick Menu
16. Select Mode - Point- Accept- EXE 06 Accept.

Note: Figure55 shows the Home Screen with the Serinus Cal automatically controlling the dil
andOzoneflow to givethe usertheir total flow requested in the point definition.

.20 slpn

= 0 sccr

100 scch

Output Flow 53.00 slpn

AVUG g MINs: !

0.32 0.31

Point EXE 0O 5

Figure55¢ Home Screen Running EXERX@Nt

Note: Some of the menu items in tHeefine Point Menuthat were not discussed were tH€opy

C N2 QUKput Maskand W@utput MaslioTheW 2 LJe CeaRirg ean be used make quick copi

of existing points that are similar or that were developed/ianual Point Menu TheYhput Mask2

and®utput MasKXelate to the two lots of eight digital bits that can be used to automatically s

points (digital input) and give a digital output to give an indication or control other instrunoent
relays (digital output).

Step by Step Example:

1. Open- Main MenuA Gas Supply Menu

2. Select- Diluent Port 1 - (change fromNoneto the gas physically connected to the diluent port,
typicallyAIR When using the O&enerator operatiorthe usermust select a diluent that contains
sufficient oxygen so the Ozone generator can produce Ozone).

3. Return to theHome Sreen(the user can press the bottom status light (green))

Note: Now that theDiluent has been defined, thBoint can be defined. There are some menu
items that will not be used in the steps, an explanation is given at the end of the exdefilee
Point Menuhas64 available programmable points.

4. Open- Main MenuA Points & Sequences Merdy Define Pints Menu
5. Edit- Point 7.

6. Edit- Name- (give the point a name that will help distinguish it from the others, for this example
we will be usingEXE 08) - Accept.

7. Select Operation- O3Gen/Photometer- Accept (the flow will default to the lowest flow possible,
typically 0.50 slpm).

8. Edit- Flow - (set to the flow to the value required for the imnsments connected to the output
manifold, for this exarple we will set it to 5.0 slpm)Accept.

9. Select Diluent- (change to gas required for generating Ozone, typi@diR - Accept.
10. Off - Zero Poaint- Off (this will allow the Ozone generator to produdeaong
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11. Select Units- (this will have an impact on the home screen units, so we suggest selecting the units
that are most relevant for the concentrationtggoint the user is requestindror thisexample we
will selectéppmé vAccept.

12. Edit - Set Point- (this is where the user can set the concentration required from the Ozone
Generator. For thisxample we will selectt0.3500ppmg) - Accept.

DEFINE FOINT MEHLU

0.35300 pepn E

[Edit |&
Figure56 ¢ O3Gen/PhotometerSetup

13. Return to theHome Sreen(the user can press the bottom status light (green))

14.This Point is now configured correctly and can be started automatically (via serial commands or
digital bits) or manually (via th@uick Meny.

15. Open- Quick Menu
16. Select Mode - Point- Accept- EXE 07 Accept.

Note: Figure57 shows the Home Screen with the Serinus Cal automatically controlling the dil
and Ozoneflow to givethe usertheir total flow requested in the point definition.

53.20 slpn

0 sccr
100 sccn
53.00 slpn

AVUG (5 MIN=: !

0.33 0.31

Point EXE 12 hrs
&

z Main Menu ]

Figure57 ¢ Home Screen Running EXERQaint

Note: Some of the menu items in tHeefine PointMenui K & g SNB y 20 RAA
CNRYXéIX aLyLMzi alailé¢ FyR ahdzildzi al aié o
copies of existing points that are similar or that were developedanual Point Menw ¢ K S
alalé FYR aGhdzilidzi al al1é NBEFGS G2 GKS i
automatically start points (digital input) and give a digital output to give an indication or con
other instruments or relays (digital output).

3.2.2.7 Sequence

Oncethe user hagdefined some pointshey can define a sequence. A sequence is a collection of

defined points connected by steps. Each stegsduration and usesthe point definition. The end of

the sequence is defined by either Idle, repeat orusingup all 16 steisS a1 SLJA R2y Qd | f g1 ¢
be points tlkey can be linked to other sequences, allowing nested sages. This method can only go

three sequences deep beforthe userget a nesting errorThe followng example demonstrates@PT

setup using the points created Bection3.2.2.4
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Step by Step Example:

1. Open- Main MenuA Points & Sequencing Men§ Define Sequences Menu
2. Edit- Sequence 1

3. Edit- Name- (give thepoint a hame that will help distinguish it from the others, for teimmple
we will be usingGPTILE) - Accept

4. Edit- Step 1- (change fromdle to Point) - (selectéEXE Odthis is the point we made ifection
3.2.2 4titration with Ozong - Accept.

5. Edit- Time- (For this example we will use 20 mingjccept.

6. Edit- Step 2- (change fromldel to Point) - (selectéEXE O&this is the point we made iection
3.2.2 4titration without Ozoneg - Accept.

7. Edit- Time- (for this example we will use 15 minshccept.

Note: the next step(step 3)will default to Idle This will indicate the end of treequenceno
adjustment is required by the user.

DEF INE =EQUEMCE HMEHMLU

ot [ EAit ]WF
Figure58 ¢ Titration Sequence Setup

8. Return to theHome Sreen(the user can press the bottom status light (green))

9. This Sequence is now configured correctly and can be started automatically (via serial commands
or digital bits) or manually (via tH@uick Meny.

10. Open- Quick Menu
11. Select Mode - Sequence Accept- GPTL - Accept.

Note: Figure59 shows the Home Screen with all the gas components within the Gas Stand
displaying their new diluted concentration values as well as the Ozone concentration from
Ozone generator all concentrations are imppnits. At the top we can also see the Serinus C
automatically controlling the dilution, source afmizoneflow to givethe usertheir total flow
requested in the point definition.

Figure59 ¢ Home Screen Running GRTSequence

Operation Page73



Serinus Cal 1000, 2000 & 300&0ser Manual4.1

Note: Some of the menu items in tHeefine Point Menuhat were not discussed were tH€opy
C N2 QUKput MaskandW¥ h dzii LJdz{Thet 12 4.J2 Q CieaRire ¥an be used make quick copi
of existing points that are similar or that were developed/ianual Point Menu The4hput Mask2
and W@utput MasKXelate to the two lots of eight digital bits that can be used to automatically s
points (digital input) and give a digital output to give an indication or control other instntsra

relays (digital output).

12.0nce a sequence is runnitlge usercan use the Mode feature in the quick menu to pause, skip,
Rewind or Stop.

33 DSYSNI f byBANNREY2Y

3.3.1 Keypad& Display

TheSerinus Cas operated with the use of 4 sets of buttons

Figure60 ¢ Front Panel

Selection Buttong1)

The selection buttons will perform the function specified directly above it on the sct@enerally,
this involves opening a menu, editing a value, accepting or cancelling an edit, or starting an operation.

Scrolling Buttong?2)

The scrolling buttons allothe users to scroll up and down through menus or selection boxes. The
scrolling buttons are also used to scroll side to side through editable fields such as: dates, times,
numbers etc.

On the main screen these buttons are used for adjusting the screen contrast. Press and hold the up
button to increase contrast; press and hold the down button to decrease.

Keypad(3)
The keypad contairthe numbers 0- 9, adecimal point/minus key & and a space/plus key ().

In the few cases where letters can be entered, the number keys act like a telephone késyay.
time a number key is pressed, it cycles through its choices. The up/down arrow keys scroll through all
the numbers and the entire alphabet.
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Button

Function

1 or space, underline

2,A,B,C,a,b,c

3,D,E, F,def

4,G,H, 1,9, h,i

53 KL jk,l

6, M,N,O, m,n,o0

7,P,Q,R S pqrs

8 T,U, V,tuvVv

9 W, XY, Z,w, XY,z

0 or space, underline

IOV 0 N0 WwiINIE

) and key B

When editing a floating point number:

The key @ inserts a negative sign if the editing cursor is at the start of the
number and negative signs are allowed. Otherwise it moves the decimal
place to the current cursor location.

inserts a positive sign if the cursor is at the start of the number; otherwise
enters a space.

For nonfloating point numbers:

These keys usually increment or decrement the current value by 1. Wher
editing the month field of a date, the ( ) and (8 key change the month.

Instrument Status Light Buttons (4)

Located in the top left corner, these lights indicate the status of the instrument as a whole.

1 A-red light indicates that the instrument has a major failure and is not functioning.

)l

)l

An orange light indicates there is a minor problem with the instrument, but the instrument

may stillrun pointsreliably.

A green light indicates that thealibratoris working and there are no problems.

In the case of an illuminated orange or red status light to the Status Menuto find which

components are failingrefer to Sectior8.5.17) or press the orange or red status light button to see a

pop-up box with a full list of current faults.

Press the green status light button at any titoecloseany open edit box or menu armbme backhe
to the home screen.

If no instrument status lights ar®Nand the keypad is backlit, this indicates that the instrument is

running the bootloader. The screen will also indicate that it is in bootloader menu.

Operation
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341 2YS { ONBSY

TheHome Screelis composed o$ix parts: Reading (1), Concentrations (Zgrror(3), StatusLine @),
SelectionButtons (5), Time and Daté6), USBStatus(7), Concentration Units (8)

1 luent Ailr
CG1879 o

tput Flow

2l

QSeruice Due
@Foint EXE 05 12 hrs prn®

[Quick Menu] ;5:c’2c Main Menu |'5@Q
5] 6 (5]

Figure61 ¢ HomeScreen
Reading (1)

Displays theflow of each flow control deviceurrently available inthe system.The total flow
distributed to the output port is also displayed

Concentrations (2)

Displaysconcentration of each gadefined in the gas standard, whichdgrrently beingdelivered to
the output port

Eror (3)

The error line provides users with information on any problems the instrument may halisplays
the highest priorityerror condition contained in th&tatusmenu.

Status Ling4)
The status line provides users with informationtbe current status of the instrument

If a definedpoint or sequence is running, the name will appear on this line, along with the remaining
time (in minutes) for the current poirwhen running a sequence manual point

SelectionButtons (5)

These buttons are used on the home screen to enter one of two menusQUinék Menu(refer to
Section3.5.]) contains all information and features necessary for scheduled maintenancé/dihe
Menu (refer to Sectior8.5.2) contains all information and fields availabletie users and is generally
only used duringnitial setup and diagnostics.

Pager6



acoem

The right button opens theMain Menu (refer to SectioB8.5.2) contains all information and fields
available to users and is generally only used during initialigeind diagnostics

Time and Dat€6)
Thetime anddate are displayed in between the menu buttons at the bottom of the screen.
USBDetection (7)

A USB symbol will be displayed in the bottom right corner when the USB memory stick is plugged in
(the USB socket iehindthe front panel). If the USB symbol is not shown the USB memory stick should
beinserted Underneath the US8ymbol arrows may be displayed which indicates data transfer. The
USB memory stick must not be removed whitet arrows are visible.

Note: To safely remove the USB memory stick, havigate tst@ice Menwand use theSafely
Remove USB Stidknction (refer to Sectior8.5.27).

Concentration Units (8)

The instrument units are displayed in the bottom right corner of the display.
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35 a Sy dziO N Sy &

Menus & Screens

Quick Menu

Main Menu

Gas Supply Menu

|_| Points & Sequenci

Menu

Menu

Manual Point Men
|| Manual Operation_[

Analyser State Menes

General Settings
Menu

Measurement
Settings Menu

[Serinus Cal 3000
Only]

= \/oltage Menu

Edit Gas Standard Standard 1..10

T

Menu
Edit Custom Gasses

Menu H Gas 1..10
Define Points Men n—L Point 1..64

Define Sequence

e Sequence 1..16

1

j

Manual Flow Menu

Status Menu

Temperature Men

E

Pressure & Flow
Menu

Pressure Calibratio|
Menu

b=

Calibration Menu =

Ozone Calibration
Menu

Service Menu

= Communication

MFC Calibration
Menu

Digital Pots Menu

|

Internal Pump Men

Diagnostics Menu

Valve Menu

Calculation Factor:
Menu

Data Logging Menll

Serial

Tests Menu

L Menu |

Analog Input Menu

Communications
-
Menu

Analog Output Menr
[Serinus Cal 3000

Digital Output Men

Network Menu

Bluetooth Menu

Trend Display Men =

Chart

Advanced Menu -[

MFC Installation

Hardware Menu Vi

Parameter Displa
Menu

u

i

Digital Input Test
Menu

Digital Output Tes
Menu
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To begin using th&erinus Cala number of parameters must be programmed into the ahrough
the menu system This section of the manuglves an overview of the meraystem tothe user. To
access thesgems, press theMenu button while on the homescreen.

In generalgditable parameters ardisplayed in bold fontNon-editable information islisplayed in a
thin font. Some parameters may become editable based on the state ofrtsieument.

Submenus will be indicated with a small arrow; pressing the rigdntd button on these items will
open a new menu or a dialog box.

3.5.1 Quick Menu

TheQuick Menucontains all the maintenance tools in one easy to use screen. It allows operators to
perform calibrations, check important parameters and review the service history.

QUICE HMEHLU

Event
Point-

Iue 2ZO0OD0-01-01

o

Figure62 ¢ Quick MenuScreen

Mode Allows the user to select a mode of operation. Refer to Se@ibri.1

Event Log This field enters a screen with a log of all the events that the instrum
has performed. These events include errors and warnings. This log i
stored on the removable USB memory stick.

The log is organised by month. Whigre userentersthis screerthey
will be prompted to enter the month for whictihey wish to view
events.

Point/Seq Log This field enters a screen with a log of all the actions the calibrator h
performed. Every time a point or sequence starts and stops, is editel
when a sequence repeats, when the mode is changed (e.g. idle,
YIydz- £ X0 FyYR $KSy (K Stiorliduded. Shisdop .
is stored on the removable USB memory stick.

The log is organised by month. Whitre userentersthis screerthey

will be prompted to enter the month for whictihey wish to view
actions.

Instrument This field allows the instrument to be set to eith@nline (normal
instrument operation) otn Maintenance(data is flagged as invalid).

Safely Remove USB Stick Always select this menu item before removing the USB memory stic
select the same menu item from ti&ervice Menurefer to Section
3.5.27). Failure to do this may cause corruption of the memory stick.

Instrument Gain Shows the user the instrument gain of the photometer.
[Serinus Cal 3000]
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Next Service Due

A field that notifies the user when the next instrument service is due.
This value is editable in tHéext Service Duéeld of the Advanced

Menu (refer to Sectior8.5.46. This field is only displayed in the 2 wee
prior to the date displayed in this field or after the date has occurred.

3511 Mode

Quick MenuA Mode

QUICK HMEHMU

Euvent
Foint-~

&

Figure63 ¢ Mode Screen

Stop

The instrument stops all flows, closes all valves, an
does not respond to any other input (manual, serial
or digital).

Idle

The default state. The instrument is not running an)
points or sequences but will respond to any reques
to do so. Selecting this option from tidode button

will terminate any point or sequence currently activi

Point

The instrument is currently running a poi@electing
this option from theMode button will allow the user
to initiate a new point.

Sequence

The instrument is currently running a sequence.
Selecting this option from thi¥lode button will allow
the user to initiate a new sequence.

Pause
[Running a Sequence]

The instrument is attempting to run a sequence but
the user has asked it to pause. This means the
instrument remains in the cuent point indefinitely
(until resumed) instead of moving on to the next
point once the countdown has expired.

Resume
[Running a Sequence]

When a sequence is paueopening theMode

button will allow the choice to resume. This
O2yliAydzSa (KS LRAyiQa C
paused.

Skip
[Running a Sequence]

While running a sequence thidode button can be
used to skip ahead to the next point.

Rewind
[Running a Sequence]

While running a sequence thdode button can be
used to rewind back to the previous point.
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3.5.2 Main Menu

Theae arevariousmenusavailableon theMain Menu screen.

HalId HEHU
Gas Supply Menu
Foints ;
Manuwual

~ 5t

=X LI

ion
Menu

]

9
L

cing Menuw
n Menu
Mernuw

= Menu

tinas Menu
1

Mernu

Figure64 ¢ Main Menu Screen

Gas Supplyvienu

Refer to Sectio’.5.3

Points & Sequencing Menu

Refer to Sectio’.5.8

Manual OperationMenu

Refer to Sectio.5.11

Analyser State Menu

Refer to Sectio.5.16

General Settings Menu

Refer to Sectio’.5.21

Measurement Settings Menu
[Serinus Cal 30001y]

Refer to Sectio.5.22

Calibration Menu

Refer to Sectio3.5.23

Service Menu

Refer to Sectio3.5.27

Communications Menu

Refer to Sectio.5.36

Trend Display Menu

Refer to Sectio3.5.44

3.5.3 GasSupplyMenu

Main Menu A Gas Supplyvienu

In this menuythe user can define the names and concentrations ofdifierent gasesused throughout

the system

GhE SUFPPLY HMEHLU

Diluent FPort 1
Iiluent FPort 2

=] T N F i B o=

=
e
e
e
e
e
e

-

Figure65 ¢ Gas Supply Menu Screen

Operation
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Diluent Port 1

This editable field displayke name of the gas
connected to the diluent port.

Diluent Port 2
[Dual DiluentValveOption]

This editable field displayhe name of the gas
connected to the diluent por2.

Source Port 1..4

This editable field displayhe name of thedefinedgas
standardconnected to thephysicalsource portfrom 1

to 4 on the rear of the SerinusaC A standard setup only
has 4 source ports.

If the user haghe dual source MFC optianstalled,
source port 4 is no longeavailable.

Source Port 5..8
[Optional SourceOption]

This editable field displayhe name of thedefinedgas
standardconnected to thephysicalsource portfrom 5
to 8 on the rear of the SerinugalCThis is arninstalled
option.

Edit Gas Standards Menu

This submenu allows the user definethe composition
of the gas standard availab{eefer to Section 3.5.5).

Edit Custom Gassédenu

This submenu allows the user toeate a user defined
gascomposition(refer to Section3.5.6).

Purge Mode

Selectthis modeto enable the automatic purge feature
Disabled No purging occurs.

Change SourceNhenever gas is drawn from a standal
for the first time, purge the line. the userrun a series
of points or sequences that only use one gas standart
no additional purging will occur.

Start SourceWhenever gas is drawn from a standard,
purge the line, unless running a sequence. The line w
still be purged ithe userrun points or sequences that
use different gas standards. This mode is useful for
manual operation, as it is a good idea to purge if the
instrument has sat idle for too long. Howeverthé user
run a sequence that only uses a single gas standard,
will only be purged at the beginning of the sequence.

Purge Time
[Purge Mode Babled|

Set the purge time in seconds. If this value is set to 0,
purging is disabled (just as if Purge Mode were set to
Disabled.

Main Menu A GasSupplyMenu A Edit Gas Standards Menu
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ndard

andard
andard

L) [ O P I 8 )

=] T

Figure66 ¢ Edit Gas Standards Menu Screen

Edit Standard This is a quick method for the user to access the gas stanc
they wish to edit.

ResetAll Sandards This will erase all the current definitions stored in the USB
memory stick.

Standard 1..10 Leads to theEdit Gas Standard Mensubmenu wheréghe
usercan edit a specific gas standard (refer to Sec8dn5).
The list of gas standards and their definitions are not store
Ay (KS Ay ail Nikevoegr confiyuradich settinga
Instead, they are stored on the US&mory stickin a fie
YIEYSR a{ (G4 yRI NR®RI {

3.5.5 Edit Gas Standar¥enu
Main MenuA Gas Supplyenu A Edit Gas Standards Memy Standard 1..10

EDIT GAS STAHNDARD HMEHMLU

piratin
lance I§;

Hao.

Figure67 ¢ Edit Gas Standard Menu Screen

Name Name of the gas standard.

Serial No. Serial number of the gas standard. This fi@laly contain
letters and numbers, up to 15 characters long

Expiration Expiration date of the gas standard.

BalanceGas Balancegas of the gas standard.

Component Gases Up to 6 gases can be defined for each standard. The |

gas will be defined as NONE. Simply select angae
and a new blank entry will appear at the end of the list

Operation Pages3
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Gas 1..6 Gas name
Units Units for the gas concentration.
Conc Gas concentration.

3.5.6 Edit Custom Gassesdévu

Main MenuA Gas SuppiienuA Edit Custom Gasses Menu
EDIT CUSTOM GASSES MENU

All Custaom

Customn B
ToLE [EE

Figure68 ¢ Edit Custom Gasses Menu Screen

Edit Gas This is a quick method for the user to accessdhstomgas
they wish to edit.

Reset All Custom Gasses This will erase all the current definitions stored in the USB
memory stick.

Gas 1..10 Leads to theedit Custom Gadlenu submenu whereghe user
can edit a specificustomgas (refer to SectioB.5.7). The list of
predefined gases and custogasesand their definitions are
y2i aG2NBR Ay (K fke atyedcorigirdtiory
settings Instead, they are stored on the UBBmory stickin a
TALS @asdbR d

357 Edit Custom Gaklenu

Main MenuA Gas Suppienu A Edit Custom Gasses MeAuGas 1..10

EDIT CUSTOM GA= MEHLU

Figure69 ¢ Edit Custom Gas Menu Screen

Name Name of the custom gas (limited to 6 letters or numbers).

[ 2L FTNRYX Copy the definition o& predefined gas azustom gas
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Structure Thisis where the user can selette molecular structuref the custom
gas.Monoatomig Diatomic,Triatomicand Polyatomic

Temperature This iswherethe userentersthe Specific temperatureCP of the custorr
gas.
(cal/lg°Q

Density This is where the usemtersthe standard @&nsity of the custom gas.
(9l @0°g

Pure MFC This is where the usemgersthe mass flow controller gas correction

factorrelative to nitrogen

Molecular Weight This is the weight g/mol of your custom gas.

3.5.8 Points & Sequencing Menu

Main MenuA Points & Sequencing Menu

POINTS & SEQUENHCIHG MEHU
Iefine Foints Menu
Iefine
Foint

Figure70 ¢ Edit Custom Gasses Menu Screen

Define Points Menu Refer to Sectio’.5.9

Define Sequences Menu Refer to sectior8.5.11

Points/Seq Log Records all the events relating to points and
sequences.

3.5.9 Define Points Menu
Main MenuA Points & Sequencing Men& Define Points Menu

DEFIHNE FPOINTS MEHLU
Edit Foint

—
—

Foints

Foint

Foint
Point
Foint
Foint

L) QO e

-] T

Figure71 ¢ Define Points Menu Screen
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Edit Point This is a quick method for the user to access the point definitiol
they wish to edit.

ResetAll Points This will erase all the currepbint definitions stored in the USB
memory stick.

Point 1.64 Select a point to edit (from 464), this badsthe userto the

Define PointMenu submenu. Note that the point definitions are
y2i aG2NBR Ay GKS AyaliNdzySyi
on the USB flash drive in a file nam@®bint.dat.

3.5.10 Define PointMenu

Main MenuA Points & Sequencing Mend Define Points Menw Point 1.64

DEFIHE POINT HMEHU

Copd from...
Operation
Flow

Diluent

Standard

a5

0.4000 ppmn E

e

Figure72 ¢ Define Point Menu Screen

Name Enter a name for the point (limited to 6 letters or numbers).

Copy fronX Copy the definition of another point into this one. Useful for making ¢
series of points that only differ in one or two small ways.

Operation The type of operation for this poinReferto Section3.5.10.1to Section
3.5.10.6for detailsof eachoperation.

[Various] Various fields will be displayed based on the typ©pération selected

Input Mask When the digital input lines match this pattern, the point will

automatically trigger. An X means the pattern will trigger regardless
the state of that line. If the pattern is set to all XXXXXXXX, it will nev
be triggered by the digital input linesofversely, if it is set to
XXXXXXX1, the point will automatically be triggered as soon as the
instrument turnsON as the default state of the digital input lines is
11111111.

Remember that selecting manual operation, or manually starting a p
or sequence, will temporarily disable the digital input controls.

Output Mask

The digital output lines will be a combination (OR operation) of this
pattern, the sequence DIO output mask (if running a sequence) and
DIO Output Mask (refer tthe Digital OutputMenu, Sction3.5.41). An
X will have no impact on the combination (i.e. any bits marked X her
will either be set by the sequence or the DIO Output Mask).

3.5.10.1

Gas Dilution

The standard operation of the instrument: nmig sourcegas with diluent.
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Flow Desired flow delivered to the output port.

If the Set Pointhe userselected is incompatible with this
flow, they will be asked ithey want to change the Set Point.

Diluent The diluent to be used; selected from the diluents attached
the instrument ifthe user hashe dual diluent option.
Standard The @s standard to be used; selected from the list of gas
standards attached to the instrument. Refer@as Standards
Menu O.
Gas Selected from the gasses available from the gas standard.
Units Unitsfor the desired concentrationfhese are the units that

allthe gasses will be displayed in on tHeme Sreen

Set Point The desired concentration. If the Fldiae userselected is
incompatible with this concentratiorthey will be asked to
select a new Flow.

Provide a specified amount of diluent flow, without source gas.

Flow Desired flow delivered to the output port.

Diluent The diluent to be used; selected from the diluents attache
to the instrument ifthe user hashe dual diluent option.

Provide a specified amount of source flow.

Flow Desired flav delivered to the output port.

Standard The Gas standard to be used; selected from the list of gas
standards attached to the instrument. Refer@as Standards
Menu O.

Gas Selected from the gasses available from the gas standard.

Units Unitsfor the desired concentratiorThese are the units that
allthe gasses will be displayed in on tHeme Screen

Set Point Since there is no diluent, the concentration set point for the
gas must be the same as the concentration in the source.

Mix a dilutedgas source with generatedzone

Flow Desired flow delivered to the output port.

If the Set Pointhe userselected is incompatible with this flowhey
will be asked ithey want to change the Set Point.

Diluent The diluent to be used; selected from the diluents attached to the
instrument ifthe user haghe dual diluent option.

Operation Pages7
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Standard

Thegas standard to be used; selected from the list of gas standari
attached to the instrument. Refer t6as Standards MenQ.

Gas

Selected from the gasses available from the gas standard.

Units

Unitsfor the desired concentrationfhese are the units that ahe
gasses will be displayed in on tHeme Screen

Set Point

The desired concentration. If the Fldie userselected is
incompatible with this concentratiorthey will be asked to select a
new Flow.

Ozone

The amount ofOzoneto produce.

Photometer Corrected TitratiarDuring a titration theDzonecannot
be measured by the photometer. Thus tBzonelevel is set by a
calibrated lamp control point, which may not be as accurate.
However ,if an O3Gen/Rotometer pointis run long enough to
achieve a stable res@it (i KS LJ2 A @zbreconcdntrafion aré
recorded. If a titration point with the same flow and concentration
then requested within five minutes after the O3Gen/Photometer
stops running, th&@dzonelamp will be set to the stabilized value
rather than the calibrated value.

This is indicated by appending (C) to the Ozone label on the main
screen. It is also indicated by Advanced Parameter 253, which is
to 1 once a O3Gen/Photometer point has reached stability (or O if
stabilized value has expired and is no longer bidip

Zero Point

When this option is ON, the set point is fixed to 0.0 and@zene
lamp is turnedOFFE This is necessary whemnning the NO point.

Units

Units for entering the desired concentration ©zone On thehome
screen, theDzonewill be displayed in the source units.

Set Point

The desired concentration @zone Note that the amount 0©zone
that can be delivered depends on the flow.

Generate and dilut®©zone

Flow Desired flow delivered to the output port.

If the Set Pointhe userselected is incompatible with this flow,
they will be promptedif they want to change the Set Point.

Diluent The diluent to be used; selected from the diluents attached to tl
instrument ifthe user haghe dual diluent option.

Ozone The amount ofdzoneto produce.

Zero Point When this option is ON, the set point is fixed to 0.0 and@zene
lamp is turnedOFFE This is necessary when calibrating the
photometer.

Units Unitsfor the desired concentrationThese are the units that dte
gasses will be displayed in on tHeme Screen

Set Point The desired concentration @zone Note that the amount of

Ozonethat can be delivered depends on the flow.
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3.5.10.6 O3Gen/Photometer [Serinus Cal 3000]

Generate and diluteOzone under photometer control. The amount ddzonedelivered will be
constantly monitored and adjustdaly a feedback loofp remain at the desired concentration.

Flow Desired flow delivered to the output port.

If the Set Pointhe userselected is incompatible with this flow,
they will be asked ithey want to change the Set Point.

Diluent The diluent to be used; selected from the diluents attached to tl
instrument ifthe user haghe dual diluent option.

Ozone The amount ofOzoneto produce.

Zero Point When this option is ON, the set point is fixed to 0.0 andGlzene
lamp is turnedOFFE This is necessary when calibrating the
photometer.

Units Unitsfor the desired concentrationThese are the units that gte

gasses will be displayed in on tHeme Screen

Set Point The desired concentration @zone Note that the amount of
Ozonethat can be delivered depends on the flow.

3.5.11 Define Sequences Menu
Main MenuA Points & Sequencing Men# Define Sequences Menu

DEFIHE EEQUEHCEE HMEHU
Edit Sequence

1
4

=]

Figure73 ¢ Define Sequences Menu Screen

EditSequence This is a quick method for the user to access the sequence
definition they wish to edit.

Reset all sequences This will erase all the current sequence definitions stored i
the USB memory stick.

Sequencel..16 Select a sequence to edit (froin 16). Note that the
4S1jdzSyO0S RSTFAYAGA2YyA | NB y
EEPROM. Instead, they are stored on the USB flashidrav
FAES yIYSR éa{SljdzSyOSoRI (i
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3.5.12 Define Sequence Menu
Main MenuA Points & Sequencing MenA Define Sequences Men§§ Sequence 1..16

DEFIHE SEQUEHCE HEHLU

== T 1 | B T | 1 ]

HEHHHHHN][-]

&

Figure74 ¢ Define Sequence Menu Screen

Name Enter a name for the sequence (limited to 6 letters or
numbers).

Copy fronX Copy the definition of another sequence into this one.

Timed Start WhenTimed Sart isturned Onit allows the user to

define a timeand datefor the sequencéo start

running. The only other condition is that the instrumel
Ydzad 6S Ay AGLRfSé¢ Y2RS:
Timed Sart will be ignored.

Date Displays thelate that the sequences due to run
[Timed Start On]

Time Edit and displaghe time thatthe sequencewill run. The
[Timed Start On] time is set using a 24 hour clock.

Repeat Defines an interval value for the repeat of the sequen
[Timed Start On] based on theUnits selected This fieldindicatesthe

delay period once thespecified amount of timéas
lapsed he sequence wilautomatically run againThe
user can edit this field but some restriction apply
depending on theJnitsselected5 S F I dzf G A &

Units This is where the user can define the type of units for
[Timed Start On] the Repeatdelay period For example: &Repeatof ¢lé
and Units 2 TDay® means thatthe sequencewill
automaticallyrun everyday at the defined timeDefault
Aa a5l éeacg

Stepl1-16 Define the task to perform at this point in the sequenc

Idle: The sequence is terminated and the instrument
goes to the IDLE state.

Point: Load a point for a specified amount of time.
Sequenceload a sequence and repeat it a specified
number of times.

Note thatthe usermay only nest sequences three dee
that is, Seq A can call Seq B, which can call Seth€. Ii

userattempt to have Seq C call another sequence, thi
entire sequence will terminate with an errofhe user
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may call sequences in order as many timethay like:
so Seq A can call Seq B, C, D, and E one after the ot

Repeat Go back to the beginning of the sequence an

start over.
Time Run the named point for this many minutes. At the en
[Point] of that time the sequence advances to the next task.
Repeats Repeat the named sequence this many times. At the
[Sequence] end of that loop the squence advances to the next
step.
Input Mask When the digital input lines match this pattern, the

sequence will automatically trigger. An X means the
pattern will trigger regardless of the state of that line.
the pattern is set to all XXXXXXXX, it will never be
triggered by the digital input lineonversely, if it is se
to XXXXXXX1, the sequence will automatically be
triggered as soon as the instrument tur@ as the
default state of the digital input lines is 11111111.

Remember that selecting manual operation, or
manually starting a point or sequence, will temporarily
disable the digital input controls.

Output Mask The digital output lines will be a combination (OR

operation) of this pattern, the point DIO output mask {
running a sequence) and the DIO Output Mask (refer
Digital OutputMenu, Sction3.5.47). An X will have no
impact on the combination (i.e. any bits marked X hel
will either be set by the point or the DIO Output Mask

3.5.13 Manual Operation Menu

Main MenuA Manual Operation Menu

HaHUAL OFPERATION HMEHLU
Manuvwal Timeouwt
Manwual Point Menuw
Marnwual Flow Menu

Figure75¢ Manual Operation Menu Screen

Manual Timeout When using the manual point menu to operate the
instrument, the instrument wilhutomaticallyreturn to the
& L Rstat after this timeout has expired.

If the Manual Timeout is set to 0, then no timeout is used. 1
instrument will remain irthe manually selected state
indefinitely.

Manual Point Menu Refer to Sectio3.5.14

Operation Pagedl
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Manual Flow Menu Refer to Sectio’.5.15

3.5.14 Manual Point Menu
Main Menu A Manual Operation MenuA Manual Point Menu

This menu allowghe userto operate the instrument directly (without defining a poinfjhis may be
used when experimenting with points it can then later be copied into a permanent point definition
gAUK GKS a/ 2Lk FTNRYXE TSI GdNBo

HaMUAL FOINT HMEHLU

ration

1]

nent
Standard

i ts

Foint

-

Figure76 ¢ Manual Point Menu Screen

Mode Thk is the same as the Modie the Quick Menu

Operation The type of operationRefer toSections 3.5.10.1 3.5.10.2 3.5.10.3
3.5.10.4and 3.5.10.5for operation descriptions.

[Various] Various fields will be displayed based on the type of operation
selected

Output Mask The digital output lines will be a combination (OR operation) of this

pattern, the sequence DIO output mask (if running a sequence) anc
DIO Output Mask (refer tthe Digital OutputMenu, Sction3.5.4]).

An X will have no impact on the combination (i.e. any bits marked X
here will either be set by the sequence or the DIO Output Mask).

Audit Mode Provides a method for external audits of the photometai/hen turned
ON awarningdif 23 06 2 E | LIOShhedtEexdernadzond A y
generatot'. The point is then forced into a Zero point (if it isn't aldg)
and operation is set t@®3 Gen/Photometer While running this point,
the MFCs are locked closed and their flow alarms are supressed. T
new status condition "Audit Modetill be triggered, forcing a yellow
warning light.Otherwise the point runs as normal.

Purge Manuallyinitiate a purge of the source.

3.5.15 Manual Flow Menu
Main MenuA Manual Operation MenuA Manual Flow Menu

For calibration and test it is often necessary to directly control the MFC flows.
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MaAMNUAL FLOW HMEHNLU

Source
Dilue
Fura

MFLC
Flow 3=
MFLC e I

Flow = l;: [ r;l E
b 3

Figure77 ¢ Manual Flow Menu Screen

Gas

correction factor.

Indicate which gas is being provided. This is used to calculate the M

Source Port

Select a source port to opefl indicates no port

Diluent Port Select a diluent port to ope® indicates no port.

Purge Port Open the purge port for the specified amount of secorss value will
count down and when it reaches 0 the purge port will be closed.

Enable This enable the MFC source or MFC Opt Source.

MFC Source Enter the desired flow for the source MFC (in sccm).

Flow Displays the measured flow for the above MFC.

MFC Opt Source

Enter the desired flow for the option&nhd source MFC (in sccm).

Flow Displays the measured flow for the above MFC.
MFC Diluent Enter the desired flow for the diluent MFC (in sccm).
Flow Displays the measured flow for the above MFC.

MFC Opt Diluent

Enter the desired flow for the option2hd diluent MFC (in sccm).

Flow

Displays the measured flow for the above MFC.

3.5.16

Analyser StateMenu

Main MenuA Analyser State Menu

This dsplays the status of varioymrameters thaaffect instrument measuremest

AMNALYSEER STATE MEHNU

Status Menu
Temperature Menu
Fressure Flow Menu
Uoltage Menuw

Model

Hominal
Ecotech II

Hao . ogoooic

Serial
Board Eewvision

Figure78¢ Analyser State Menu Screen

Operation
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Status Menu

Refer to Sectio3.5.17.

Temperature Menu

Refer to Sectio3.5.18

Pressure & Flow Menu

Refer to Sectio.5.19

Voltage Menu

Refer to Sectio3.5.20Q

Model

This field will always displé&erinusplus the model
300, 1000, 2000 or 3000

Nominal Range
[Serinus Cal 3000]

This is the nominal range of the photometer

Ecotech ID The Acoem ID number (called Ecotech ID in
firmware).
Serial No The main controller PCA serial number.

Board Revision

Themain controllerPCAversion.

Firmware Ver. This field displays the firmware version currently in
use on this instrument. This can be important when
performing diagnostics and reporting back to the
manufacturer.

Power Failure This field displays the time and date of the last pow
failure or when power was disconnected from the
instrument.

3.5.17 StatusMenu
Main MenuA Analyser State Men# Status Menu

The Status Menupresents a list of the currenPass/Failstatuses of the main components.
Duringwarm-up, the status of some parameters will be a dashed line.

ETATUS HMEHNLU
Event Log E
Show Error i

11}

F|
Fa
F

0

1]
Ih th th i LN

—-HAHnalow
Rz20

Inthththtn

m T
1]

Figure79 ¢ Status Menu Screen

Event Iog This field enters a screen with a log of all the events that th
instrument has performed. These events include errors and
warnings. Th log is stored on thelSBmemory stick

The log is organgsl by month. Wherthe userentersthis
screenthey will be prompted to enter the month for which
they wish to view events.

Show Error List This field allows the user to display the list of current errors
and warnings on the screen.
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Next Service Due

This field is visible with the next service due date if the serv
is due within the next two weeks.

Maintenance Mode

Ok if the instrument is online and Error if the instrument is il
maintenancemode Refer toService Menyrefer to Section
3.5.2% or Quick Menu(refer to SectiorB.5.1).

+5V supply Pass if the +% power supply to the main board is within the
acceptable range
+12V supply Pass if the +1¥ power supply is within the acceptable range

+Analog Supply

Pass if the analogue powsupply is withirthe acceptable
range (+12).

-Analog Supply

Pass if the analogue powsupply is withirthe acceptable
range (12V).

A2D

Fail only if a problem is detected with the analog to digital
conversion.

Ozone Lamp Temp.
[Serinus CaP000 &3000]

Pass if th@Dzonegenerator lamp is the correct temperature.

Lamp Temp.
[Serinus Cal 3000]

Pass if the photometer lamp is the correct temperature.

Lamp/Source
[Serinus Cal 3000]

Checks if thgphotometerlamp current iswithin acceptable
limits8-12 mA

Ref Voltage
[Serinus Cal 3000]

Checks that the reference voltage is within acceptable limit:
1.5t0 4.5V.

SystemPower

Pass if the system has an adequate electrical supply.

Diagnostic Mode
[Serinus Cal 3000]

Error if the electronics are in diagnostic mo&efer toDigital
Pots Menu(refer to Section3.5.29.

Diagnostic PTF Comp
[Serinus Cal 3000]

Error if the pressure /temperature compensation is disablec
Refer toDiagnostics Menuyrefer to Section3.5.28.

Diagnostic Control
[Serinus Cal 3000]

Error if the control loop is disableBefer toDiagnostics Menu
(refer to Section3.5.29.

Valve Manual Control

Error if the valves have been placed in manual control mod
Refer toValve Menu(refer to Section3.5.31).

03 GenManual Control
[Serinus Ca2000 &3000]

Error if theOzonegenerator is under manual control. Refer
Digital Pots Menurefer to Section3.5.29.

O3 ConcV Saturated
[Serinus Cal 3000]

Indicates if the voltag of the concentration during
photometermeasurement is within the limits of the analog tt
digital converter{0.26 to 3.29 y/

Bkgnd ConcV Saturated
[Serinus Cal 3000]

Indicates if the voltag of the concentration during
photometer backgrounaneasurement is within the limits of
the analog to digital converterd.26 to 3.29 V)

OzoneGen. Cal
[Serinus Ca2000 &3000]

Fail if the instrument is performing ars @enerator
calibration. Refeto Ozone Calibration Menurefer to Section
3.5.25.

Pressure Calibration

Error if the user is performing a pressure calibration.

Operation
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Flow Calibration
[Serinus Cal 3000]

Error if the user is performing a flow calibration.

Photometer Flow Fault
[Serinus Cal 3000]

Okwhenthe photometerhas sufficient flow

Full Stop

Errorif the instrument is in STOP made

Manual Flow

Errorif the instrument is under manual flow control (Refer tc
Manual Flow MenuSection3.5.15.

Diluent FlowFault

Ok when the diluent flovis within 5% of specified flow

Source FlowFault

Ok when thesourceflow is within 5% of specified flow.

Ozone FlowFault
[Serinus Cal 200& 3000]

Ok when theOzoneflow is within 10% of 100 sccm

FlowBlock Temp
[Serinus Cal 3000]

Pass ithe flow blocktemperatureis within 10% of the heater
set point(to keep a constant accurate flgw

Chassis Temp.

Pass if the chassis temperature is within the acceptable lim
(0-50°C).

USB Sticlbisconnect

This diagnostic status identifies whether a USB memory stii
properly inserted into the front USB port or if the analyser is
unable to read the connected media.

Instrument Warmup
[Serinus Cal 3000]

Ok once the photometer is out of warnp status.

03 GenFlowFault
[Serinus Ca2000& 3000]

Fail if the O3 Gen. Warm feature was enabled but there is
insufficient flow through théDzonegenerating chamber.

Audit Mode
[Serinus Cal 3000]

Error if a manuaD3 Gen/Photometepoint is in audit mode.

3.5.18

TemperatureMenu

Main MenuA Analyser State MenW, Temperature Menu

TEMFERATURE HMEHLU

Temperature Units
Foint iiaMrl

2t

Foir

[
) E
il i
s
Ch

Figure80 ¢ Temperature Menu Screen
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Temperature Units

The current temperature units of th@strument(Celsius
Fahrenheit or Kelvir).

Set Point (LAM}
[Serinus Cal 3000]

The temperature set point of thehotometerUV lamp. The
factory default is 50C

Set Point (FLOW
[Serinus Cal 3000]

The temperature set point of the flow blotleater. The
factory default is 50C

Set Point O3 GEN
[Serinus Cal 200& 3000]

The temperature set point of th®zonegenerating lamp. The
factory default is 50C

Lamp
[Serinus Cal 3000]

The current temperature of the photometer lamp.

FlowBlock
[Serinus Cal 3000]

The currentemperature of the flow block.

Chassis The current temperature of air inside the chassis, measuret
on the main contrtder PCA
03 Gen The current temperature of th©zonegenerator

[Serinus Cal 200& 3000]

Mixing Manifold
[Serinus Cal 2008 3000]

The current temperature of th&©zoneflow block.

Chassis Humidity

The current humidity inside the instrument, in percentage.
This option is availablenty on Rev P or later boards.

3.5.19 Pressure& FlowMenu

Main MenuA Analyser State Men#, Pressure & Flow Menu

PRESSURE & FLOHW MEHU
Fressure Units
Ambient
Cell

Internal Pumpe

Flow Units

Fhotometer

Dilu

IDLE

Figure81 ¢ Pressure & Flow Menu Screen

Pressure Units

Select the units that the pressure will be displayedanr( PS]

mBar, ATM kP3.
Ambient Current ambient pressure.
Cell Current photometer cell pressure.

[Serinus Cal 3000]

Internal Pump
[Serinus Cal 3000]

Currentphotometer pumpspressure.

Operation
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Flow Units Select the units that th8ow will be displayed ins{pm or
L/min).
Photometer The current photometer flow.

[Serinus Cal 3000]

Diluent The gas flow through the dilueMFC
Source The gas flow through the sourdaFC
Ozone The currentOzoneflow.

[Serinus Cal 200& 3000]

3.5.20 Voltage Menu

Main MenuA Analyser State Men#, Voltage Menu

UOLTAGE HMEHLU
Lamp Current

Cong .

- A

+ .
+
+

Uoltage RaLn
loltage
Ualtao

Current

Figure82 ¢ Voltage Menu Screen

LampQurrent
[Serinus Cal 3000]

The photometetUVIamp current

Conc Voltage (RAWY
[Serinus Cal 3000]

Voltage from the sensor proportional to the detected signal
from the cell. This voltage represents the actual measureme
of gas

Conc Voltage
[Serinus Cal 3000]

Displays the detetor voltage after PGA scaling.

Ref.Voltage
[Serinus Cal 3000]

A voltage offset from the detector that is removed to mees
the concentration voltageThis is set to ¥ (using the input
pot) at startup, and automatically adjusts if the reference
voltage drops below ¥ or above 4/.

0O3Gen. Qurrent
[SerinusCal 2000 &000]

Ozone generator current.

+5Vupply

+5V power supply.

+12VSupply

+12V power supply.

+Analog Supply

+12V (primary) power suppl The value should be withir2¥.

-Analog Supply

-12V (primary) power supply. The value should be within/+2
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3.5.21 General Setting Menu

Main MenuA General Settings Menu

GEMERAL SETTINMGE HMEHMU

Decimal Places
Temperature
Temperature Units
Fressure Units

Flow

Uni

Figure83 ¢ General Settings Menu Screen

Decimal Places

Select the number of decimal places-@) used for the concentrain
displayed on the home screen

Reference Temperature

The flow measured by the MFC is corrected using the standard
temperature for your region: 0, 20, or 25°C.

Temperature Units

Select the units that temperature will be displayed@(Celsiu$, °F
(Fahrenhei), or K Kelvin).

Pressure Units

Select the units that the pressure will be displayedanr( PS) mBar,
ATMandkP3).

Flow Units Select the units that the sample flowill be displayed ins{pmor
L/min).

Date The current instrument date.

Time The current instrument time.

Backlight Select the length of time the screen and keypad backlight ref@&in

after a button press. The settiljways Offmeans the backlight never
turns ON the settingAlways Ommeans the backlight never tur3FFE

Home Screen
[Serinus Cal 3000]

This field allows the user to ¢y concentrations on thelome Screen
in three formats. Inst. onlywhich displays only the inshtaneous
concentration readinglnst & Avgwhich displays both instantaneous
and aerage concentration on thelome Screen Avg. Onlywhich only
displays the average concentration readiige average is measured
over the time period set iMeasurement SettingdMenu (refer to
Section3.5.29.

Char 0 has Slash

When enabled, the instrument will display the zero character with a
slashQ)todA FFSNBYGAII GS AG FNRBY | OF

Operation
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3.5.22 Measurement Settings Menu

Main MenuA Measurement Setting Menu

Note this menu only appears on a Serinus Cal 3000.
MEASUREMEHT SETTIHGE HMEHU

Averade Period
Min. Data Capture

=3

Figure84 ¢ Measurement Settings Menu Screen

Average Period Allows the user to set the averaging period from 1 min to 24 hours
[Serinus Cal 3000]

Min. Data Capture Controls how much of the previous time period needs to be included
[Serinus Cal 3000] before the average yields a number.

The default is 0 %, which reflects past behaviour of the instrument:
turning on a machine with5-minute averaging and a setting of 0 % at
1:01 or 1:14 would produce #### until 1:15 (because at 1:15, there \
at least 1 valid measurement to construct the average from). Setting
100 % would mean the value stayed #### until 1:30 (because there
needs to be a aoplete 15 minutes worth of measurements to
construct the average from).

3.5.23 Calibration Menu

Main MenuA Calibration Menu

CALIBRATION
Fhotometer
Averaas

ion Menuw
Menuw
Mernuw

Figure85 ¢ Calibration Menu Screen
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Photometer
[Serinus Cal 3000]

Displays the current photometer reading.

Average Displays theaveragephotometer readingoasedon the average set up
[Serinus Cal 3000] in the measurement settings mer{tefer to Sectior8.5.29.
Audit Mode Sets the instrument to sample from an external Ozone source. Used

[Serinus Cal 3000]

calibration of the photometerRefer to Sectios.7.

Span Calibrate O3
[Serinus Cal 3000]

Calibrate thephotometerspan point to the current readingNote the
instrument must be running a photometer point before it will enable
this function.

Zero Calibrate O3
[Serinus Cal 3000]

Calibrate the zero point to the current readirgote the instrument
must be running a zero point before it will enable this function.

Pressure Calibration Menu Refer to sectior8.5.24

Ozone Calibration Menu Refer to Sectio.5.25

[Serinus Cal 2000 & 3000]

MFC Calibration Menu Refer to Sectio3.5.26

Pressure O3
[Serinus Cal 3000]

The instrument cell pressure in the photometer during the last
calibration.

Temperature
[Serinus Cal 3000]

The instrument temperature during the last calibration.

3.5.24 Pressure CalibratioiMenu

Main MenuA Calibration MenuA Pressure Calibration Menu

PRESSURE CALIBRATION HEHU
Dacuum Set FPL. 92 .20 torr| B
Ambient Set PtL.

Fressure Units
AHmbient
Cell

Internal Fump

Figure86 ¢ Pressure Calibration Menu Screen

Vacuum Set Pt.
[Serinus Cal 3000]

The zero point for the calibration. Activating this item will open a dialc
box of instructionsRefer to Sectio®.3for the calibration procedure.

Ambient Set P,

The high point for the calibration. Activating this item will open a dialc
box of instructionsRefer to Sectios.3for the calibration procedure.

Pressure Units

Select the units that the pressure will be displayedanr( PS) mBar,
ATMor kP3).

Ambient

The current ambient pressure (displayed in pressure unitsand as ar
voltage).

Operation
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Cell
[Serinus Cal 3000]

The currenfphotometer reaction celpressure (displayed in pressure
units and as a raw voltage).

Internal Pump
[Serinus Cal 3000]

The currentinternal pumppressure (displayed in pressure units and as
raw voltage).

03 Flow
[Serinus CaP000 &3000]

Calibrates theéDzoneflow. Refer to Sectio®.2for the calibration
procedure.

Vacuum Cal Mode
[Serinus Cal 3000]

Defaults to OFF. When turned ON, the valves will be set to the same
state as during a Vacuum Set Pt. adjustment, but there is no adjustm
Used for checking the accuracy of the vacuum pressure calibration.
There are no dialog boxes or prompts, so therusseds to follow similar
steps and precautions as during Vacuum Set Pt.

Ambient Cal Mode

Defaults to OFF. Similar to Vacuum Cal Mode, except the valves are
to check the ambient cal.

3.5.25 Ozone CalibratioiMenu

Note this menu only appears on a Serinus2080 &3000.

Main MenuA Calibration MenuA Ozone Calibration Menu

OFEOHNE CALIBEATION HEHLU
Niluent
Flow
Mi

Eanae
Eange
Calibration

Ozone Cal

=3

Figure87 ¢ Ozone Calibration Menu Screen

Diluent
[Serinus Ca2000 &3000]

Allows the user to select a diluent gas for fbeone
calibration.

Flow
[Serinus Cal 2000 & 3000]

Specify the flow desired for th@zonecalibration
process

Min Range
[Serinus Cal 2000 & 3000]

This is the minimum value for tH@zonegenerator
calibration. The calibration is performed between tt
Min and Max values.

Max Range
[Serinus Cal 2000 & 3000]

This is the maximum value for ti@zonegenerator
calibration. The calibration is performed between tt
Min and Max values.

Ozone Calibration
[Serinus Cal 2000 & 3000]

Refer toSection5.4and Sectiorb.5for the
calibration procedurs.

Reset Ozone Cal
[Serinus Cal 2000 & 3000]

Resets th@Dzonecalibration to factory default
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3.5.26 MFC CalibratioiMenu

Main MenuA Calibration MenuA MFCCalibration Menu

This menu allows a manual calibration of each MFC.

MFC CALIBRATION HMEHLU

Gas

MFLC HFC Diluent
Diluent FPort 1
Foints 10

|£:. 3
F £ 0. 000000E+00
Z2.000000E+0D3

0.000000E+00[5)
[ _Select |'&¥

Figure88 ¢ MFC Calibration Menu Screen

Standard Temperature

User selected temperature for the MFC calibration.

Gas Indicate which gas is being providddis is used to calculate the MFC
correction factor.

MFC Select the MFC being calibrated

Diluent Port Select a diluent port to open

[MFCc MFC Diluent]

Source Port
[MFC¢ MFC Source]

Select a source port to open

Points

Select the number of points to include in the calibration (®).

MFC Calibration

Refer toSection5.1 for the calibration procedure

Coeff.A0 The polynomial terms for thB1FCcalibration.Default is 0.

Coeff.Al The polynomial terms for thFCcalibration. Default is the maximum flow
of the MFC in sccm divided by 5.

Coeff.A2 The polynomial terms for the calibratioBefault is 0.

Readout Calibration

Refer toSection5.1.3for the calibration procedure

Coeff.A0

The polynomial terms for theeadoutcalibration.Default is 0.

Coeff.Al

The polynomial terms for theeadout calibration. Default is. 1

Coeff.A2

The polynomial terms for theeadoutcalibration.Default is 0.

Operation
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3.5.27 SrviceMenu
Main MenuA Service Menu

S=ERUVICE HMEHLU REF STAEILIZE

Dliagnostics Menu

Confia

Confiaur

“ument

Service

k
F
k
k
k

Online
Z000-01-01
L. 1 C K

Figure89 ¢ Service Menu Screen

Diagnostics Menu

Refer to Sectio’.5.28

Calculation Factors Menu
[Serinus Cal 3000]

Refer to Sectio’.5.35

Load AuteBackup Config.

Loads the autdackup configuration file. The
configuration is automatically backed up every night
midnight.

Load Configuration

Loads a configuration file from the USB memory stic

Save Configuration

Saves all of the EEPR@Mred userselectable
analyserconfigurations to the USB memory stick
(calibration and communication settings, units,
instrument gain, etc.). there are problems withthe
instrumentuse this function to save settings to the
removable USB memory stick and send this file (anc
the parameter list) to your supplier with your service
enquiry.

Save Parameter List

Saves a text file of various parameters and calculatir
factors. Ifthe user hagproblems withthe instrument
use this function to save settings to the removable
USB memory stick and send this file (and the
configuration) to your supplier with your service
enquiry.

Instrument

This field allows thenstrumentto be set to either
Online (normal instrument operation) oin
Maintenance(data is flagged as invalid).

Next Service Due

Displays when the nextcheduled service is due.

Safely Remove USB Stick

This command must be activated to safely remove tl
USB memory stick.

System Restart

Activating this will restart thealibrator.
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3.5.28 DiagnosticdMenu

Main MenuA Service MenuA Diagnostics Menu

DIAGHOSTICS HMEHU FEF STAEILIZE
Dligital FPots Menuw
Internal Pump Menu
Mernuw
Menu
"Flow Comp .

Figure90 ¢ Diagnostics Menu Screen

Digitals Pots Menu Refer to Sectiod.5.29

Internal Pump Menu Refer to Sectio’.5.3Q

[Serinus Cal 3000]

Valve Menu Refer to Sectio3.5.31

Tests Menu Refer to Sectio.5.32

Pres/Temp/Flow Comp. Set eitherONor OFFOFHs used when running
[Serinus Cal 3000] diagnostics to see fluctuations in readings. The

default state iON to compensatdor
environmental fluctuations.

Control loop WhenENABLER selected, the microprocessor
[Serinus Cal 3000] maintains control of the digital pots; when
DISABLED selected, the microprocessor does
not control the digital pots and the user can
manually adjust the digital pots. The red traffic
light will beONwhile the control loop is disabled.

3.5.29 Digital Pots Menu
Main MenuA Service MenuA Diagnostics Menw Digital Pots Menu

Digital pts are electronically controlled digital potentiometers used for adjustments to operations of
the instrument This menu should be accessed only during diagnostics.

Unless theControl Loopis Disabled(refer to Diagnostics MenuSection3.5.28, changes to the pots
maybe modified by thenstrument This is intentional; some diagnostics are best done with instrument
feedback and some are besbge without

Operation Pagel0t
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DIGITAL PFOTSE HMEHLU

Lamp HAdijust Fot
Lamp Current
FGA Gain
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Figure91 ¢ Digital Pots Menu Screen

Lamp Adjust Pot 255 Sets the UV lamp current.

[Serinus Cal 3000]

Lamp Current 9.510.5 Displays the UV lamp curreim mA.

[Serinus Cal 3000]

PGA Gain 1-128 Displays the gain of the PGA.

[Serinus Cal 3000]

Input Pot 50-200 Reduces the raw signal to measurable level
[Serinus Cal 3000]

Conc. Voltage (RAW) 0-3.1 Theconcentrationvoltage measured by the analog to digit
[Serinus Cal 3000] converter

Conc. Voltage 0-3.1 Theconcentrationvoltage after adjustmentor the PGA
[Serinus Cal 3000] gain factor

Meas. Zero Pot (COARSE) | 50-200 Hectronic zero for the measure channel.

[Serinus Cal 3000]

Meas. Zero Pot (FINE) 0-255 Hectronic zero for the measure channel

[Serinus Cal 3000]

Ref.Voltage 1.54 The reference voltage of the detector

[Serinus Cal 3000]

03Gen. Override On-Off When On, enables the user to manually control of the O
[Serinus CaP000 and3000] generator.

03 Gen. Enable On-Off When On allows the user to turn ON or OFF the O
[Serinus Cal 2000 and 3000 generator. Only editable if th®verrideis On.
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03Gen DAC 0-65535 Os generator lamp. Only editable if tH@verrideis On. The

[Serinus CaR000 and3000] Oz generator is controlled either by a coarse and fine pot
a DAC.

03Gen. Current 0-4.9 The Q generator lamp current, as determined by the pmot

[Serinus Ca?000 &3000] DAGsetting.

Diagnostic Mode Operate Operate(default): Puts the instrument in normal operatior

[Serinus Cal 3000] mode.

Electrical Injects an artificial test signal into the electronic
processing circuitry on the main controller PCA to verify
that the crcuitry is operating correctiyj¢vhen in this
Diagnostic Mode adjust theDiagnostic Test Pdtom 0 to
255. This will produca change in theoncentration voltage
as well ashe indicated gas concentration.

Preamp Injects an artificial test signal into the Preamplifie
mounted on theOptical Celto verifythat the Preamplifier,
cablingand electronic circiiry on the main controller PCi&
operating correctly. When in thiBiagnostic Mode adjust
the Diagnostic Test Pdtom 0 to 255. Tts will produce a
change in theeoncentration voltage as well akd indicated
gas concentration.

Diagnostic Test Pot 0 This Digital Pot is used for diagnostics only. When in the
[Serinus Cal 3000] Electricalor PreampDiagnostic Mode this Digital pot
should be adjusted from 0 to 255. i§twill produce a
change in theeoncentration voltage as well as the indicate
gas concentration.

Valve Drive V Pot 0 Additional valve drive voltageop that is used by technician
when troubleshooting

3.5.30 Internal PumpMenu
Main MenuA Service Menud Diagnostics Men Internal Pump Menu

Note this menu only appears on a Serinus Cal 3000.

INTEEHAL FPLUHF HEHU EKSHD FILL

Photometer
Internal Pumpe
Internal Pumpe

Fump Control

Fine
FPuwme

FOINT

Figure92 ¢ Internal Pump Menu Screen
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Cell
[Serinus Cal 3000]

The current pressure in the photometer measurement cell.

Photometer
[Serinus Cal 3000]

The current photometer gas flow.

Internal Pump
[Serinus Cal 3000]

This is the pressure reading from the internal pump flow block PCA.

Internal Pump
[Serinus Cal 3000]

This field allows the internal pump to be turned ON or OFF. This fieli
only editable when thé-low Controfield is set toMANUAL

Pump Control
[Serinus Cal 3000]

Set toMANUALo disable the automatic flow controRUTGallows the
flow PID to modify the pump coarse and fine settifgFFARWill
transition to AUTCafter one second.

Coarse

Internal pump speed control (Coarse). This field is only editable whe

[Serinus Cal 3000] the Flow Controfield is set toMANUAL

Fine Internal Pump speed control (Fine). This field is only editable when t
[Serinus Cal 3000] Flow Controfield is set toMANUAL

3.5.31 Valve Menu
Main MenuA Service MenwA Diagnostics MenwA Valve Menu

The Valve Menu allows the user to observe thgrumentcontrolled switching of the valves. If the

valve iSONit means the valve is energised. Whetheee-wayvalve is in th@Nstate it will now be in

the NC (normally closed) position as shown in the plumbing schematic. When the valve sequencing is
disabledthe user has the ability to turn the valé@~Fand ONmanually. It is recommended that the

valve menu be used by a trained technician following the plumbing schematic (refer to Section

Note: When interpreting the information below regarding the flow path through the valve no
that (NC = Normally Closed), (NO = Normally Open) and (C = Common).

UaLUE HMEHLU REF STAEILIZE

Fhotometer

Figure93 ¢ Valve Menu Screen
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Valve Sequencing

WhenEnableahe valves will open and close under
instrument control (even ithe user hasnanually
opened or closed a valve).

WhenDisabledhe valves will change only in respon:
to manual controls.

V1: Source 1 Shows the status of the valve for source port numbe
1.

V2: Source 2 Shows the status of the valve for source port numbe
2.

V3: Source 3 Shows the status of the valve for source port numbe
3.

V4: Source 4 Shows the status of the valve for source port numbe

or 4. 1f the optional source MFC is installed this will nov

V4: Purge show the state of the purge valve.

[Optional]

V5:Purge Shows the status of the purge valtthe optional

or source MFC is installed this will now show the state

V5:Opt. Source the optional source valve.

[Optional]

V6: Bypass Shows the status of the bypass valve. This valve mi

[Serinus Cal 2000 and 3000]

Ozonewith other gasses and ionly used during a
titration.

V7:03Gen
[Serinus Cal 2000 and 3000]

Shows the status of th©zonegeneration valve.

V8: Photometer
[Serinus Cal 3000]

Shows thestatus of the photometer valve.

V9: Opt. Source 5

Shows the status of thealve for source port number

[Optional] S.
V10: Opt. Source 6 Shows the status of the valve for source port numbe
[Optional] 6.

V11: Opt. Source 7

Shows the status of the valve for source port numbe

[Optional] 7.

V12: Opt. Source 8 Shows the status of the valve for source port numbe
[Optional] 8.

V13: Dilution 2 Shows the status of the dilution selection valve for
[Optional] instruments with dual diluent option.

Diluent Supply Shows the status of the valve supplying the diluent.

This output can be used to automatically tu®Nthe
diluent supply when it is required.

Main MenuA Service Menuwy Diagnostics Menw, Tests Menu

Operation
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TESTS HEHLU

Screen Test

DNigital Input Test Menu
Digital Output Test Menuw

Figure94 ¢ Tests Menu Screen

Screen Test Performs a screen test by drawing lines and images on t|
screen so that the operator can determine if there are an
faults in the screen. Press a keypad key to step through-
test.

The up and dowscrolling buttonswill adjust the contrast.

Digital Input Test Menu Refer to Sectio.5.33

Digital Output Test Menu Refer to Sectiol.5.34

3.5.33 Digital InputTest Menu
Main MenuA Service Menug Diagnostics MenlA Tests MenuA Digital Input TestMenu

DIGITAL INFUT TEST HMEHU
ITnput 0PI

1 1 ]

—_ -

Figure95 ¢ Digital Input Test Menu Screen

Note: Entering theDigital Input Test Menwvill temporarily disable the control of all digital and
analog input/outputs. This will affect logging via these outputs. Exiting the menu restore:
automatic control.

Input 0..7 Displays the status of the-¥ digital input pins. Value will
be 0 or 1.

3.5.34 Digital Output TesMenu

Main MenuA Service MenuA Diagnostics MenA Tests MenuA Digital Output TesMenu
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Stupped

0 (FIW 11
(FIM 142

' (FIM Z)
3 (PIN 152

S [(FIM 2
(FIM 1E2

5 (FIM 42
7 (FIM 172

Figure96 ¢ Digital Output Test Menu Screen

Note: Entering theDigital Output Test Menwvill temporarily disable the control of all digital ant
analog input/outputs. This will affect logging via these outputs. Exiting the menu restore:
automatic control.

Automated Test Steps through each output, turning@nand
Off.

Output 0..7 Displays the state of the output pi®( or
Off), and allows the user to manually set the
state.

3.5.35 Calculation Factors Menu
Main MenuA Service Menud Calculation FactorMenu

Note this menu only appears on a Serinus Cal 3000.

CALCULATION FACTORSE HMEHLU

Figure97 ¢ Calculation Factors Menu Screen

Instrument Gain A multiplication factor used to adjust the concentration

[Serinus Cal 3000] measurement to the appropriate level (set at calibration)

Zero Offset O3 This field displays the offset created from a zero

[Serinus Cal 3000] calibration. This is the concentration measured from zer
air and is subtracted from all readings.

Background The correction factor calculated from the background cy

[Serinus Cal 3000] (used to eliminate background interferences).
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PTF Correction O3 Displays the correction factor applied to the concentratic

[Serinus Cal 3000] measurementThis correction is for changes in pressure,
temperature and flows since the last calibration.

Noise The standard deviation of the concentration. The

[Serinus Cal 3000] calculation is as follows:

Take a concentration value once every two minutes.
Store 25 of these samples in a first in, last out buffer.

Every two minutes, calculate the standard deviation of tt
current 25 samples. This is a microprocesgemerated
field and cannot be set by theser.

Note: This reading is only valid if zero air or a steady
conceriration of span gas has been suppliedthe
instrumentfor at least one hour

3.5.36 Communications Menu
Main MenuA Communications Menu
Configures how the instrument communicates with external instrumentation and data loggers.

COMMUHICAT IOM=E HMEHLU

Data Logaina Mernuw
Serial Communication Menu
4 Ihnput Menuw
Outpout Menuw
Output Menu

H;Hu
Mernu

Figure98 ¢ Communications Menu Screen

Data logging Menu Refer to Sectio3.5.37.
Serial Communication Menu Refer to Sectio3.5.38
Analog Input Menu Refer to Sectio’.5.39
Analog Output Menu Refer to Sectio’.5.4Q
[Serinus Cal 3000]

Digital Output Menu Refer to Sectiol.5.41
Network Menu Refer to Sectiod.5.42
[Optional]

Bluetooth Menu Refer to Sectiol.5.43

3.5.37 Data Logging Menu

Main MenuA Communications Menw, Data Logging Menu
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ones below it downThe internal logger can log a maximum of 12 parameters.

e
o U

DAaTAa LOGGING HEHLU
Iata Lng Interual

[_Select |'SF

Figure99 ¢ Data Logging Menu Screen

Data Lognterval Displays tle interval at which the data saved tothe USB
memory stick. 8lectingl secintervalmay result in occasional
measurements not being logged or slow response to serial
commands.

Data Log &tup ¢Numeric Numeric list of the parameters logged. This is a quicker way -
enter parametergfor lists of parameters refer tdable51).

Data log Stup ¢Text Select the list of logged parameters by name.

3.5.38 Serial CommunicatioMenu
Main MenuA Communications Menw Serial Communications Menu

SERIAL COMHMUHICATION HMEHU
Serial

m =
i

Figure100¢ Serial Communication Menu Screen

Serial ID This is the ID of theastrumentwhen using Multidrop RS232
communications. This ID can be changed to support multiple
instruments on the same RS232 caflke default is 1, 2 and 3 for
the 1000, 2000 and 3000 respectively.

BayernHessenrSeriallD This is theBayernHessen ID used by the Bayétlessen Protocol.
[BayernHessen Protocol]
031D This is the ID of the O3 gas used by the Baytgssen Protocol.

[BayernHessen Protocol]

O dzNNFB
gAff
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[Serinus Cal 3000]

Service port (RS232 #1) The port parameters below are repeated for each serial port.
Multidrop port (RS232 #2)

Serial Delay Some older communications systems require a delay before the
analyser responds to a serial commagahter the number of
milliseconds of delay required here{Q000). The default is 0,
meaning the analyser responds as quickly as possible to any st
request.

Baudrate Sets the baud rate for this serial poit200 2400 4800 9600
1440Q 1920Q 3840Q or 115200).

Parity This controls the Parity of RS232 communication. This should t
left at the defaultNone, unless your system requires otherwise.

Protocol Sets the protocol used for this serial poftdvanced ModBus
EC9800BayernHesseror GasC3gl This must be set tAdvanced
for Acoemsupplied software.

Endian Sdect Little or Bigendian mode for ModBus protocol
[Modbus Protocol]

3.5.39 Analog Input Menu
Main MenuA Communications MenW Analog Input Menu

The Serinus supports 3 analog inputs from the 25 pin I/O connector. Each input is a 0 t€AAlt
input that can be scaled and logged ttze internal memory, or accessed remotely as parameters
199-201.

CAUTION

Exceeding these voltages can permanently damage the instrument and vo
warranty.

AMALOG THPUT HMEHNLU

AHhaloa Dew FPoint Enahled
Dew Point

Temperature

Figurel01¢ Analog Input Menu Screen
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Analog Dew Point The instrument has a diluent Dew Point option installed. Default
Disabled.

Input 1/2/3 The sections below are repeated for each analog input.

Multiplier The input voltage will be multiplied by this number. Egample,if

a sensor has a{b V output for a temperature of
-40°C to 60°C, the multiplier would be (6Q(-40))/5 = 20.

Offset This value will be added to the above calculation. Continuing the
example in the multiplier description, the offset should be set to
40, so that a voltage of @, will be recorded agl0°C.

Reading The currentreading from the input voltage, after the multiplier an
offset hasbeen applied. This is the value thatogged or reported
as parameter 199201 via USB or serial requests.

3.5.40 Analog Output Menu
Main MenuA Communications Menw Analog Output Menu
Note this menu only appears on a Serinus Cal 3000.

AHALODG OUTEPUT HMEHU
Qutput Mode Uoltage|H

Channel 1
MHame
Faram

Min

Ma

Discabled E
pe

Figurel02¢ Analog Output Menu Screen

Output Mode | The analog output can be set to be eitt@uarrentor Voltage Different fields will be
displayed depending on which analog output type is selected.

Channell Channel 1 as default will be setup to be Parameter 50, which is O3 instantaneous rei
This Channel can be user defined to any of the available parameters (for a list of
parameters refer torable51).

IF the user has the optional MFC source this option will not be available.

Name Text list of the parameter defined to output through the analog output (for a list of
parameters refer torable51).

Parameter Numeric list of the parameter defined to output through the analog output. This is a
quicker way to enter parameters (for a list of parameters referable51).

Min Range Sesthe lower range limit (in concentration unitsThis is the value at which the analog
output should be at itsninimum. For example, #A for a 4 to 20nA current output.

Max Range Sets theupper range limit (in concentration units). Thislue can be edited budannot
exceed theOver Rangevalue.This is the value at which the analog output should be at
maximum For example, 2thA for a current output.

OverRanging | Set toEnabledor Disabledto turn the overranging featureONor OFF
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OverRange  This field is onlgditablewhen OverRanges set toEnabled Set to the desired over
range value. This value cannot be set belowRamgevalue. This is the alternate scale
the used for the analog output when ovesinging is active and enabled. When%0of
the standard range is reached, this over range is automatically entered. Whizna8@he
original range is reached, it returns to the original range.

Hold for Cal.

Main MenuA Communications Menw, Analog Output Menu

These items appear wheédutput Modeis set toVoltage

Voltage Offset Choices ar@®V, 0.25V, and0.5V. This sets the voltage for a
reading of 0. Since the output cannot go negative, this offset
can be used to record negative readings.

0.5V Calibration Enables the user to calibrate the analog output at a low poin
Increase/decrease the value until the connected equipment
reads 0.5v.

5.0V Calibration Enables the user to calibrate the analog outptimaximum

output (5 V). Increase/decrease the value until the connectec
equipment reads %/.

Main MenuA Communications Menw, Analog Output Menu

These items appear whedutput Modeis set toCurrent

Current Range Enables the user to set desired current ranges. Choices are
0-20mA 2-20mAor 4-20mA

4mA Calibration Enables the user to calibrate the current output at a low poir
Increase/decrease the value until the connected equipment
reads 4mA.

20mA Calibration Enables the user to calibrate the curremitput at a full scale

point 20 mA). Increase/decrease the value until the connecte
equipment reads 20nA.

Main MenuA Communications Menw, Digital Output Menu

The digital outputs are shared among digital alarms and point and sequence definitions. A digital
output that is designated as a digital alarm will displayramstead of &0, 1, or Xin the digital mask.
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DIGITAL OUTFUT HMEHLU
Idle Mask l]l]l]l]l]l]l]l]
OO0  PIN IDisabled
DOl PIN 142 Disabled
DOZ PIN 2 Disabled
O3  FIN =D

DO4  (FIN 3

DOS  (PIM 1D
DOE (FIN 42 ]
DOT  FIN 172 IDisabled E

=

Figure103¢ Digital Output Menu Screen

Idle Mask This is the state of the digital outputs when the instrument is
IDLE When the instrument is running a point or sequence, the
digital output masks for the point, sequence, and digital alarr
will be combined (OR operation) with this pattern (any bit thai
a 1 in either this mask, the point mask, the sequence mask, ¢
the a digital alarm will be set to 1).

DO N (Pin X) Associates a state with a digital output. There are 8 digital
outputs (the pin numbers are for the 2%n connector). Each
one can have one of the associated states listed in

Table4 ¢ Digital Output StatesThe pin will be driven high wail
the analyser is in that state.

If a pin is set to anything other thddisabled that pin will not
be available for point or sequence masks.

Active Each pin can be set to be actiMdégghor Low. Active High means
that the pin will be pulled to ¥ when the associated event
occurs. Active Low means the pin will be pulled ¥ @hen the
associated event occurs.

Table4 ¢ Digital Output States

Disabled No state (this output is never set high).
Pwr SupplyFail Power supply fault.

RefVolt. Fail Reference voltage fault.

A2DFall Analog to digital fault.

LampFall Lamp fault.

FlowFall Photometerflow fault.

FlowHeatFail Flow block heater fault.

LampHeatFail Lamp heater fault.

ChassiFmpFail Chassis temperature fault.
USBDisconnected The USB memory stickrist communicating
Background Performing a background.

Span Performing a span check.
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Digital Output State Description

Zero Performing a zero check.

SystemFault Any system fault (the red light BN).
Diluent FlowFault A diluent flow fault.

Source Flowrault A source flow fault.

Ozone Flowrault An Ozoneflow fault.

Maintenance Mode User has activated maintenance mode.
Over Range AO Over range for analog outputis active.

3.5.42 Network Menu (Optional)
Main MenuA Communications MenA Network Menu

TheNetwork Menuonly appears when thBletwork Portis enabledrefer toHardware Meny Section
3.5.47. TheNetwork Menu allows the user to view or set the |.P. address, Netmask and Gateway if
the optional network port is installed.

HETHORE HEHLU
Start-up Mode
IF Address 192.168.
Metmask 295.255.255.
= 192.168. 0.

Advanced

USE
IOLE Select FE

Figurel104 ¢ Network Menu Screen

Start-up Mode The following modes are available:

NORMALIn this mode nothing is done with the network port
during bootup. It is assumed to be configured correctly or unusi

READ IPThis mode interrogates the network port for its IP
address. The menu will display the network address after tupot

SET IPThe usemay enter an IP address, Netmask, and Gatews
address (following the usual rulesrfformatting these addresses).

Note that at this time thenstrumentdoes not validate the
correctness of these entries.

Whenthe usercycle power, thenstrumentwill first instruct the
network port on its new address. It will switchRead IRnode

and read back the address it just set so ttie usermay verify it
in the menu.

Set DHCPThis sets the network port into DHCP mode, allowing
the network to assign thenstrumentan IP address.

IP Address This is the current IP address of tinstrument
[Read IP or Set IP Staup Mode]
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Netmask
[Read IP or Set IP Stanp Mode]

This is the subnet mask of the network timstrumentis
connected to.

Gateway
[Read IP or Set IP Stanp Mode]

This is the IP address of the router to access addresses not on
same subnet.

ID
[Set DHCP Staxip Mode]

This is the ID of the instrument. Use the keypad to edit this field
The default ID setting SerinusAcoemiD).

The wordSerinusis always the first part of the name and cannot
be edited. The second part is theoemID.

Adaptor is in DHCP mode
[Set DHCP Stattp Mode]

In this mode thanstrumentwill ask for its network parameters
from a DHCP server on your network.

Protocol Sets the protocol used for the network poAdvanced ModBus
EC9800BayernHessemr GasCal This must be set tAdvanced
for Acoemsupplied software.

Endian SelectLittle or Bigendian mode for ModBus protocol.

[ModbusProtocol

BayernHessen Serial ID
[BayernHessen Protocol]

This is the Bayerhlessen ID used by the Bayétlessen Protocol.

031D
[BayernHessen Protocol]
[Serinus Cal 3000]

This is the ID of th®3used by the Bayerhlessen Protocol.

To read the IP address, refer to Sectibf.1l

To set the IP address, refer to Sectb8.2

3.5.43 Bluetooth Menu(Optional)

Main MenuA Communications Menw Bluetooth Menu

Serinus Cainstruments support Bluetooth communication through the Serinus Remote Android
Application(refer to Sectiort.8).

Note: If the user has security concerns about the Bluetodtban be disabled by disconnecting
the ribbon cable connecting the Bluetooth module to the main controller PCA. This will disab
Bluetooth and remove the Bluetooth menu item from the communications nedter a power

cycle

BLUETOOTH HMEHU
BEluetooth

Discnnnected
3

Serinus111222

Figure105¢ Bluetooth Menu Screen
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Bluetooth This field indicates whether the instrument is remotely connecte

to an Android device.

Reset After changing the ID or P]M is necessary teeboot the

Bluetooth module. This is done by resetting thetrumentor by
using this menu item to reboot only the Bluetooth.

ID This is the Bluetooth ID of thastrument Use thekeypadto edit

this field ¢efer to Section3.3.1for instructions on entering text
with the numeric keypad).

The default ID setting SerinusAcoemID).

Note: The wordSerinusis always the first part of the name and
cannot be editedThe second part is th&coemiID.

3.5.44 Trend Display Menu
Main MenuA Trend DisplayMenu

TREHMD DISFLAY HMEHLU
Farameter

HName Gas 1 Conc.

ale

on

-1.0000 ppm

1.0000 ppm

Lag Interwal

3
1 min
3

-]

o8

Figurel06¢ Trend Display Menu Screen

Parameter Allows the user to select a parameter from B51to
graph on the trend display.

Name Displays the name of thRarameterthe user has
selected.

Autoscale Autoscale can b®Nor OFEWhenitia ahy ¢ (K

parameter will be scaledutomaticallyfor user
conveniencébased on the current values logged

Min This is the minimum scat# the chartas defined by the
Autoscaleor the user

Max This is the maximum scaté the chartas defined by the
Autoscaleor the user

Clear Clears the current data points in tighart

Data Log Interval The data log interval can be user set from 1 sec intervi

up to 24 hours.

Chart This field enters a screen with a graph of the user

selectedParameter(Refer to SectioB.5.45.

3.5.45 Chart

Main MenuA Trend DisplayMenu A Chart

Pagel20



/\ acoem

The chart allows the user to selextparameterand viewit in areal timechart The user can select
from any loggable parametdrefer to Table51). Changing the logged parameter will reset the chart.
However, up tahe first four Instantons gasnd Ozonevalues are always memorizeGhanging the
Data Log Interval resets all charts.

(L]
CHAS=1IS TEMPEERATURE

.—"||'|

f o
II,',U,J'.'.'.* IF".'L, f ¥ TV u,'l"'ﬂ'l.'J 'll,

f

z2:0EE@ 1 sec@ 221z @)
IDLE @

Figurel07¢ Chart Screen
Chart Title(1)
Displays the name of the parameter as it would be displayed on the advanced protocol parasheter |
Data Log Interval (2)

Displays the value of the data logging interval as determined by the user ifréingl Display Menu
(refer to Sectior8.5.44.

Chart XAxis (3 & 4)
(3) Displays the time stamp for tlwddestdata point(left hand side)

(4) Displays the time stamp for theewestdata point(right hand side)r if the cursor is active it
displays the current cursor data point time stamp.

Chart YAxis (5 & 6)

(5) This is the minimum scale as defined by the autoscale or the user (refer to s8chidd).
(6) This is the maximum scale as defined by the autoscale or the user (refer to seéidy.
CurrentData PointValue (7)

Displays the currentalue of the newestlata point unless theursoris active then is displays the
current cursor data point value.

Units (8)

Displays the units of measure for the parameter that the user has selected
Data Points (9)

Displays the last 240 data poinecorded for the selected parameter.

Chart Cursor (10)
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If the user wishes to know the value at any at a particular data point on the chart, the cursor can be
used. The cursor is activated by pressing thé Key on the keypad and is represented by a vertical
line on the chartThe cursor can be moved left or right by the) ©r ( + key respectivelyThis cursor
locationnow represents the current data point value imterest. The cursor will stay with the chosen
data point and move with the updating chaMVhen the cursofinally hits the end of the chaiit
deactivatesand the current data pointaluewill now be the latest data pointrgering the chart.

Mode (11)
This Field indicates the mode the instrument is currently running.

Back (12)

Pressing back allows the user to access other menu items while the chart is still logging in the
background.

Digital Output State Description

Left Selection Button Returns the user back to the trend display menu.

Scrolling Buttons Using the scrolling buttons will cycle throutite user
selected parameter as well as any default(gds
currently logging.

- Button Pressing thé - ) button will bring up the cursor and mowt
it to the left.
+ Button Pressing the ( +) button will move the cursor to the rig

When the cursor moves all the way to the righte to
the chart moving it will deactivate.

3.5.46 AdvancedMenu

This menu is accessed via a different method than the other menus. FroHothe Screempress the

following keys: !HE

This menu contains technical settings, diagnostics and factory hardware installations. No items in this
menu should be accessed without authorisation and supervision of qualified service personnel.

ADUVANCED HMEHU 0z S8MFLE MEAS
Languaae

(| (I | 1 R

Mernuw
Dlefaults

.£
t.
d

o8

Figure108¢ Advanced Menu Screen

Language Select a language.

Hardware Menu Refer to Sectio3.5.47
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Service Displays When set toOn, new items appear on many different
menus. These fields are foradjnostic and service
personnelonly. Default igOff.

Next Service Due Enter the next service due date.

Jump to Next State Move to the next mode (for example, from fill to

[Serinus Cal 3000] measure). This command is most commonly used to
force an instrument out of warrup early.

Parameter Display Menu Refer to Sectio3.5.49

Reset to Factory Defaults Reset the configuration to factory defaults. This will

erase all calibrations and user configuration informatio

Rebuild Index If a data log becomes corrupted it may be possible to
restore It by rebuilding its index file. This command wil
askthe userto specify a month andiill rebuild the index
for that month. This operation can take many minutes
and it should not be interrupted. While the file is
rebuilding any data logging will be suspended.

3.5.47 HardwareMenu
Advanced Menuwd, Hardware Menu

This menu contains factory hardware installationghdf userreset to factory defaultsthen theymay
need to revisit this menu to rnstall optional features.

HARDHWARE HMEHLU
Serinus Cal 30000
Style Aluminiunm
Enabled
0.300
Enabled

; - Standard
WMarm 03 Gen. Enabled
MFC Installation Menu k
Iual Diluent Ualue Enahled[]

=

Figure109¢ Hardware Menu Screen

Model Select thanstrumentmodel. Normally this only needs to be rese
when the configuration is corrupted. The selections available wi
depend on licensing. It is not recommended to runirstrument
with firmware set to an incorrect model.

Front Panel Style Choosing the incorrect front panel will result in the traffic lights
behaving inconsistenthbDefault isAluminium.

Network Port Theinstrumenthas a network portDefault isDisabled

Orifice Size Specify the input orifice for the calibrator. Note that unlike the

[Serinus Cal 3000] Serinus line oéinalysersthe Serinus Cal 3000 uses bothagifice
and an internal pump. Default &3.

Analog Dew Point The instrument has a diluent Dew Point option installed. Defaul
Disabled
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Ozone Lamp Specifies the type of lamp used in the ozone generator.
[Serinus Ca2000 &3000] Default isStandard
Warm O3 Gen If Enabled keeps the O3 Gen lamp at a minimum voltage even

[Serinus Cal 2000 and 3000]

when not being used. Keeping the lamp warm will impr@zne
response timeDefault isDisabled

Please note that during an Ozone Zero point (when the instrum
has been instructed to produce Ozoneconcentration) the lamp
will be turned complete\OFFE regardless of this setting.

MFC InstallatiorMenu

Refer to Sectio’.5.48

Dual Diluent Valve

If Enabled allows the calibrator to select between two diluents.
Default isDisabled

Optional Source

If Enabled allows the four additional input valves W48. Default is
Disabled

Ozone MFC Control
[Serinus Ca200q

Serinus Cal 2000 can be reconfigure to use an MFC for Ozone
control. Defaults iDisabled.

Shielded Bench
[Serinus Cal 3000]

The instrument has ahielded benchDefault isDisabled

Advanced MenuwA Hardware MenuA MFC Installation Menu

Select an MFC by capacity (68.SCCNifrom the list of supported capacitie®/hen an MFC is selected, the
polynomials for its calibration will be displayatbng with its corresponding readout calibration

MFC Source

This is the primary source ME&libration Ceefficient

MFC Opt Source

This is the optional source MFThe microprocessor will
select the correct MFC to use based on the concentratio
requested and the capacity of the MFC

MFC Diluent

The primary diluent MFC

MFC Opt Diluent

Optional diluent MFOWill be used when the primary MFC
cannot accurately supply the requested flow

(Repeated) The sections below are repeated for eddRrC
MFC n This is the label for one of theld2 (i Sy (i Aavdilabla.C
2 KSy (KS 2LJiAz2ylLf acC/ Qa |
displayany of their ceefficient values
Coeff.A0 Coefficient for MFC
Coeff.Al Coefficient for MFC
Coeff.A2 Coefficient for MFC

Readout Calibration

Each available MFC will have its own Correctiomfficient
for the MCF readout.

Coeff.AQ Coefficient for Readout calibration.
Coeff.Al Coefficient for readout calibration.
Coeff.A2 Coefficient for readout calibration.
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Advanced Menuwd, Parameter Display Menu

Used to display a parameter in reg@he on the screen (refer tdable51 for a full list of parameters).

Data Parameter Enter the advanced protocplrameter number.
Name Displays the name of the selected parameter.
Value Displays the current value of the selected paramet

Operation Pagel2t



Serinus Cal 1000, 2000 & 300&0ser Manual4.1
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4. | 2YYdzy AOF A2y &

The Serinusas a number of different interfaces for communication with other equipm&8432,

USB, 25 pirligital/analog input/output, TCP/IP network (optiondjluent Control andBluetooth). A
demonstration version of O 2 SAr@dis software is included with the instrument, enabling basic
data downloads and remoteperationfrom aPC runnin@ supported MS Windows operating system

The full version of Airodis is available separately, and includes automated collection, data validation,
and complex reporting by multiple users. Refer to the Airodis Manual and Sdction this manual

for details on setting up and communicating with the Serinus.

Communication Ports

Figure110¢ CommunicationPorts

41 w{HOH [/ 2YYdzyAOFI GA2Y

RS232 communicatids a very reliablevay to access data frothe instrument, and is recommended
for use in connection to a data logger for 24/7 communicatiBath RS232 ports are configured as
DCE, and can be connected to DTE (Data Terminal Equipment such as a data logger or computer).

Port #2alsosupportsa nultidrop arrangement & configuration of multiple analysers connected via
the same RS232 cabiMhere the transmit signal is only asserted by the instrument that is spoken to)

For reliable Multidrop RS232 communications follow these guidelines:

T Verify that theMultidrop IDis setto a unique valuavhich isdifferentto the other analysers in
the chain (refer tdSerial CommunicatiodMenu, Sectior3.5.39.

1 All of the analysers in the multidrop chain must have the same baud rate and communication
protocol settings. A maximum of 9600 baud is recommended.

The Multidrop RS232 cable should be kept to less than 3 meters in length

A 12K ohm terminating resistor should be placed on the last connector of the cable. (connect
from pin 2 to pin 5 and from pin 3 to pin F}€ferto Figurelll).

The shielding of the Multidrop cable must be continuous throughout the cable.

The shielding of the Multidrop cable must only be terminated at one end. It should be
connected to the metal shell of the ®Bvay connector.
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SERINUS 50 SO2 ANALYSER
RS—-232 DB9 Connector M—F

RED ¥ 2
12k
— BLUE T3
12k
— GREEN + 5

SERINUS 44 NH3/NOx ANALYSER
RS—232 DB9 Connector M—F

>
RED ¥ 2
BLUE +3
GREEN + 5
DB9 Connector M—F >
RS—-232 PORT4
>
2 +RED
3 4 BLUE
5 +GREEN

Figurelllc Multidrop RS232 Cable Example

42 ' {. [ 2YYdzyAOlLGAz2Y

This is ideal for irregular connection to a laptop runhogenrQa ! ANPRA A aA2FG g NB G2 F
data and remotely control the instrument. Due to the nature of USB, this is a less reliable permanent
connection as external electrical noise can cause USB disconnection errors on a data logger.

For more information on regarding connecting over USB, making connections refer to Settioh

Note: Only the Advanced protocol is supported for USB communication.
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Instruments with the optional network port installed can be accessed using a TCP/IP conriggtioa.
112shows examples of some possible configurations for remote access.

Direct Connection
Serinus Computer
IP:192.168.0.2 IP:192.168.0.3

Cross-over LAN Cable

LAN

Serinus Modem,/Router Computer

IP:192.168.0.2 IP: 19216801 IP:192.168.0.3

LAN Cable LAMN Cable /Wireless

WAN
Serinus Modem/Router Computer
LANIP: 192.168.0.2 LANIP: 192.168.0.1 LAMIP: 1592.168.1.1 LANIP:192.168.1.3

WANIP: 1921251251 WANIP:192.1251201

— .
<
ISP Internet

LAMN Cable LaMN Cable fWireless

115P: Internet Service Provider

Figurel12¢ Example of Typical Network Setups
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Note: In Figurell2all thelP addesses are taken as an examplbe WAN IP addresses are
normally provided by your ISPlhereasthe LAN IP addresses can be set manually to any rar
which iswithin the subnet of theModem/Routerswitch.

Use a crossver LAN cable to connect the instrument directly to a computer, or a standard LAN cable
for connection to a Modem/Router/Switch as showrFigurel12 The computer could be connected

to the Modem/Router using either CAT5 cable or a wireless connection, but the instrument must be
connected using CAT5/6 cable.

4.3.1 Reading Network Port Setup
To read the current network port settings perform the following steps:
Procedure

1. Open- Main MenuA Communications Menw, Network Menu.
2. Select Startup ModeA Read IR Accept.

3. Manuallyuse the power switch on the rear of the instrument to turn the power OFF. Leave the
instrument OFF for 10 seconds before turning the power back ON.

4. Open- Main MenuA Communications MenwA Network Menu.
5. The current network port settings will now be displayed on the screen.

6. When viewing is completselect- Startup ModeA Normal- Accept
4.3.2 Setting Network Port Setup

Below is an example @bbw-to setup the network port:

Procedure

1. Open- Main MenuA Communications Menw, Network Menu.
2. Select Startup ModeA Set IP- Accept

3. Edit- IP Address- (Change the IP address to the addréiss userwishes to use within the
Modem/Router/Swnitch Qubnet).

4. Edit- Netmask- (Change the Netmask to the setup specified by the Modem/Router).
Edit- Gateway- (Change the Gateway to the setup specified by the Modem/Router).
6. Select ProtocolA Advanced Accept.

HETHORE HMEHLU
Start-up Mode

Hetm
Gat

Figure113¢ Example of Network Menu Setup
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7. Once completedyse the power switch on the rear of the instrument to turn the power OFF. Leave
the instrument OFF for 10 seconds before turning the power back ON.

Note: Manually perform a hardware power cycle every time the IP address is changed for it ti
effect.

8. Open- Main MenuA Communications Menw, Network Menu.

9. TheStart-up Modeautomatically changes tRead IRand the current network port settings will be
displayed on the screen.

10. When viewing is completeelect- Start-up Mode A Normal- Accept

When using the network port to connect to tmeuter/modemwith NAT enabledthe userwill need

to add IP mapping to ensure that data is forwarded through to the desired Pphis is known as port
forwarding. To seup the port for the instrumentthe userneeds to go into the modem/router
configuration. Normallythe userwill see the port forwarding setup under Port Forwarding, NAT or
Port Mapping menu. Below is an example port forwarding setup.

The default port for the Serinus range of instruments3&/83 The destination address is the
instrument IP address setup in tiNetwork Menu

ltem Protocol Incoming Address Incoming Port Destination Address Destination Port
1 tcp 0.0.00 32783 - 32743 102.168.0.2 32783 - 32783

Figurell4c Port Forwarding Example

LAN

Below is an example of Airodis setup for a LAN network. Ensure the IP address is set to the same as on
the instrumentNetwork Menu.
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| b ¢ Airodis Client - Airodis = | B ||
File Home | Station | Channels  DataManager  Audit  Rules ~
— 7 =]
B @ = 3 7
Acquire  Set Logger Remote  Add/Remove Download
Configuration  Clock  Control  Database  Directory
D StatiomNamE & General Parameters Reporting Intervals
&|  3[serinus30 D 3 | Name LogInterval  Logger Report ID
Station Name Serinus 30 [Report T 0:00:00
Company Name  Ecotech
Logger Ecotech Serinus
Time Zone (UTC+10:00) Canberra, Melbourne, Sydney
ChangewithDST [
Latitude 0°0'0.00"N
Longitude 0°0'0.00"E
Elevation (m) 0
Data Parameters Communication Parameters
Database Name: Serinus Dema | Device ID 0 |
Link Type Tce =]
IP Address 192.168.02
port 32783
1 stations ‘B 9 _

WAN

Below is an example of Airodis setup for a WAN network. Ensure the IP address is set the same as on

Figurel15¢ LAN Network SetJp (Airodig

the remote modem/router.

1 - Airodis Client - Airodis = | |
9 Home | Station | Channels  DataManager  Audit  Rules ~
= 2 =
B @ = & Y
Acquire  Set Logger Remote Add/Remove Download
Configuration  Clock  Control ~ Database  Directory
D Y Station Name § General Parameters Reporting Intervals
& 3|Serinus 30 ) 3 ] Name Loglnterval  Logger ReportID
Station Name Serinus 30 [Report1 | 0:00:00
Company Name Ecotech
Logger Ecotech Serinus

Time Zone (UTC~10:00) Canberra, Melbourne, Sydney

ChangewithDST [0
Latitude 0°0'0.00"N
Longitude 0°00.00"E

Elevation (m) 0
Data Parameters Communication Parameters.
Database Name Serinus Demo. | Device ID o |
Link Type TcP [=]
IP Address 192.125.125.1
Port 22783
1 stations FEE

Figurel16¢ WAN Network SetUp (Airodis)

4.4 1 y | (52ABKROVYEdzy/A OF GA2Y

The 25 Piranalog/digital port on the reampanelof the instrumentsends and receives analog/digital
signals to other devices. Tée signals are commonly uséx warning alarms.
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Analog outputs only available on a Serinus Cal 3000. Serinus CAls @00pped withone analog
outputs that can be set to provide eithepltage (0- 5V, 0.25-5V, 0.5-5V, 0- 10 V) or current
(0-20, 2- 20, 4- 20mA). The analog outputs are tied tiserselected parameterefer to Table51).

For 0- 10V analog output operation, set the output type to current and move the jumpers (JP3) on
the rear panel PCA to-010 V (refer toFigurell7). Ensure the Current Range is set teZD mA to

obtain the 0- 10 V range. When calibrating the (current) analog output with the jumper set to
0-10V, the 4 mA calibration target is now a 2 V target and 20 mA calibration target is now a 10 V
target.

Note: When the second source MFC option is enabled, analog outputs will no longer be ava

Equipment RRquired

1 Multimeter (set to volts)
1 Male 25 pin connector with cable

Procedure

1. Open- Main MenuA Communications MenuA Analog Output Menurefer to Sectior8.5.40.
2. Select Output Mode A Voltage

3. Connect anultimeter (using an appropriate adaptor or probes on thaltimeter) to theground
(pin 24) andhe relevant output pin (pin 23

4. Edit- 0.5V Calibratiort (until the multimeter reads 0.50% +0.002) - Accept.
5. Edit- 5.0V Calibration (until the multimeter reads 5.00/+ 0.002) - Accept.

Equipment Rquired

1 Multimeter (set to mA)
1 Male 25 pin connector with cable

Procedure

1. Open- Main MenuA Gommunications MenuA Analog Output Menurefer to Sectior8.5.40.
2. Select Output Mode A Current

3. Connect anultimeter (using an appropriate adaptor or probes on thaltimeter) to theground
(pin 24) andhe relevant output pin (pin 23

4. Edit- 4mA Calibration (until the multimeter reads4 mA+0.01)- Accept.
5. Edit- 20mA Calibration (until the multimeter reads 20mA+0.01) - Accept.

Theinstrumentis also equipped with three analog inputs with resolution of 15 bits plus polarity,
accepting a voltage between-® V.These go directly to the microprocessor and should be protected
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to ensure static/high vilage does damage the main controller P@#strument warranty does not
cover damage from external inputs).

The instrument is equipped with eight logic level inputs for the external control of the instrument such
as Zero or Span sequences. Each input has a terminating resistor which can be either PULL UP or PULL
DOWN. This is set using the jumper JP1 ong¢hepanel PCA (refer tbigurell?).

The instrument is equipped with eight open collector outputs which will convey instrument status
condition warning alarms such as no flow, sample mode, etc. Two of the digital outputs can be set so
that there is +5v and +12/ available on the 25 pin connector for control purposes, instead of digital
outputs 0 and 1.

In the default jumper locations (refer Bigurell?) these two outputs will function normally as open
collector outputs. If moved to the position closer to the 25 pin connector then the DO 0 will stisbly
V and DO 1 will supply %8

The +12V and +5/ supplies are limited to about 100A each.

Each digital output is limited to a maximum of 488.. The total combined currents should not exceed
2A.

g E g E
14 25 U U
000000000000 0000 0000
O 0000000000 Cy O O O () 88 ) O [mfeYe}eXe] O O 00000 O
T o 1 5 Jp4 T 5
Pl 15 0000 75 12 n
nu ANALOGDIGI TAL 0000 usE 8 RS23Z 2 RS232 #1
DIGITAL INPUT
ol BLEL T BEN
JP2
+120|0 Opsv JP3
O OfpiGITAL ouTRUT EE o-10u I4
0o of0 Olpo 1 ANALOB CUTPUT
e / JP1 \
J6 8 AL A
EENTRECEER ou n
0000000000000000000000000 1
H OOOOOOOOOOOOOOOOOOOOOOOOOZH EILTTJIT:/IDNOPNUNT
+5U

DIGITAL OUTPUT
1o 1

ANALOG OUTPUT
4 CURRENT

AD Al A2 /

Figurell7¢ 25 Pin Rear Panel PCA(Default Jumpers hghlighted)

Pagel34



/\ acoem

DO T v g
L
Do 1 T —sv poo — - PEN
DOl 3 G
no2 =T
DO 3 - o - _
From Microprocessor DO 4 ]2 O Digital Outputs x 3
X8 DO 3 m 0
DO 6 7 $]
= DO 7 = 0
GND GND —2—+-0
e — DO —1—0C
SV GNDR —+sv —— DI TR
DI2 7 O
10K T Digital Inputs x &
DI4 —= 0 Bt lapu
To Microprocessor ¢ he ‘ DI5 T 12
x8 3K9 D16 5 o
DT 2'2 {1
GNIDY T_O
GND 4 ’ AOD e ]
From Digital to Analogb—l 499 AO | IT 0 } Analog Outputs x 3
Converter =5V 1P3 AD2 7 O
x3 ) GND 12 —0 |
AlD 35 O
GND GND Al 1% O } Analog Inputs x 3
To Analog to Digital ¢ » AT2 - \)0/
OV 220K
¢ g‘“““er 100nF ANALOG / DIGITAL
* 25 Pin Female Connector
GND GND

Figurel18¢ Analog & Digital I/Oindividual Fin Descriptions

CAUTION
Theanalog anddigital inputs and outputs are rated to CAT |

Exceeding 12VDC or drawing greater than 400mA on a single output or &
greater than 2A across the 8 outputs garmanently damage the instrumen
and voidthe warranty.

A5 5Af dzSyid [/ 2y (NPt

This port is used to control an external Zero Air Generator (such akcihem Australasi@301LC) by
providing a 12 V signal when the Diluent is required.

A6 [ 233Ay3 5 0al

When the user receives the instrument from the factory it will have a default set of parameters already
setup in the internal data logger. These select few parameters have been chosen for their relevance in
assisting in troubleshooting the instrument.

4.6.1 Configure Instrument Internal Logging

In order to log datahe usermust first specify a data logging interval. This is how often data will be
logged to the USB memory stidkis possible to log a maximum of 12 parametdrsese parameters
can be selected by name or by parameter number usinegparameter listas a referencérefer to
Tableb1).

46.1.1 Data Log SetupNumeric
Procedure

1. Open- Main MenuA Gommunications MenuA Data Loggindgvenu (refer to Sectior8.5.37).
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2. Select- Data Log Interval (adjustto the desired valug- Accept
3. Open- DatalLog Setug;Numeric- (select the storage location to eglit

A 2 4 oA ~

4. Edit-( KI'y3S GKS @I ftdzS Ay GKS aStSOGSR ad2Nr3as ¢ 20t
to be loggedi- Accept.

Procedure

. Open- Main MenuA Communications MenuA Data LoggindVenu (refer to Sectiort.6.1.2.
. Slect- Data Log Interval (adjustto the desired valug- Accept

A ¥ 4 A x

. Select-6/ KIFIyasS GKS ylIYS Ay GKS aStSOGSR ad2N}3ISsS
parameter to be logged)Accept.

1
2
3. Open- Datalog Setug Text- (select the storage location)
4

47 aAy 3 ! ANRR2A a5 A @yFtOHH NS5 | G |

This instrumentan communicate with a PC usingZ32 (Serial), TAP (Network), Bluetooth or USB.
Serial, Bluetooth and network communications do not require additional driv#hen using a USB
connection, the driver must be installed first.

Before connecting the USB cable form a PC to the instrument, the Serinus USB driver must be installed

1. PowerONthe instrumentand connect it ta PC with a USB cablehe useshould receive a prompt
if the driver needs to be installed. If not, open Device Manager (Udslgstens in Control Panel),
find the device and select! LRI 6 S S5 NAGSNI { 2F 046 NBé @

- y
&= Device Manager =NRCE X

File Action View Help
e | =B HE | FKS

> 'JwJ Human Interface Devices -
p g IDE ATA/ATAPI controllers
b i Imaging devices
ey Keyboards
b B Mice and other peinting devices
> i Modems
b - Monitors
b - Network adapters
-|f5 Other devices
|lify Serinus Gas Analvser
b BB Portable Devices Update Driver Software...
b 2 Processors Disable
> % Sound, video and
b M System devices

Uninstall

b ¥ Universal Serial By Scan for hardware changes

Launches the Update Driver S Properties
\

Figurel19¢ Installing Driver Software (Device Manager)

2. When prompted where to search for the driver, selé@towse my computer for driver software
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3. The Serinus USB driveldcated on the green Ecotec® & 2 dzNDO S &
Iyt 2aSNESD { St SOMNext KAA RANBOI 2

-

\\j Il Update Driver Software - Serinus Gas Analyser

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Locate and install driver software manually.

Cancel

Figurel20¢ Update Driver Popup

-

===

@ Il Update Driver Software - Serinus Gas Analyser

Browse for driver software on your computer

Search for driver software in this lecation:

D\Drivers\Ecotech Analyser - Browse...

[¥]Include subfalders

< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

I
I
NE

Figurel21¢ Update Driver Popup (Directory Location)

4. If the userreceivesa confirmation prompt to install the driver, seldcistall.

{\DrivérdEho@th dzy R S
YR Of A O]

Communications
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) |l Update Driver Software - Serinus Gas Analyser

Installing driver software...

[+Z] Windows Security &J

Would you like to install this device software?

Name: CDM Driver Package - Bus/D2XX Driver
d Publisher: Ecotech P/L

[7] Always trust software from "Ecotech P/L". Install ] [ Don't Install J

@f' You should only install driver software from publishers you trust. How canl
decide which device software is safe to install?

Figurel22c¢ Installing Driver Confirmation Prompt

5. If everything went smoothly, Windows will infortme userthat the diver was successfully

installed
=5=)
) |1 Update Driver Software - Serinus Series Gas Analyser
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:
Serinus Series Gas Analyser
Figure123¢ SuccessfubDriver Installation
4.7.1.2 Connecting over Serial (R32)

The following steps outline how to setup the instrument for connection to a PC or datal@gfprto
Section3.5.38.

Procedure

1. Open- Main MenuA Communication Menud Serial Communication Menu

2. Determine which RS232 Patte user isphysicallymaking the connectiorwith. Remember,
multidrop is only supported on RS232 #2.

Select- Baudrate”A 38400- Accept(Set arappropriate baud ratedefault is 3840D
4. Select- ProtocolA Advanced- Accept

Pagel38



/\ acoem

If the user igunning Airodis in a multidrop configuratipensure that theSerial IDis unique for each
instrument on the chain.

4.7.1.3 Connectng over Network (TCHY)

Refer to Sectiod.3.2to setup the instrument for connection to a PC or datalogger using a static IP
address.

4.7.2 Installing Airodis

The user camlownload data from thenstrumentusing either a full retail (paid) version of Airodis or
with the demo version which iscluded on the greeroduct Resources USB Stithe demo version
has limited functionality, but will allovthe userto download and export data fronup to three
instruments.If the user doesn't have Airodis Installed, they can obtain it from the following address

http://www.airodis.com.au

The installer is straightforward: Ensure the user selects the correct version of software to install for
their operating system. If they are running-b# windows, install the 64it (x64) version. Otherwise,
install the 32bit (x86) version

4.7.3

1. Once installed, double click on the Airodis shortcut on the desktop to start Aivéddikspace
Manager The usemwill be presented with the default workspace options. These will suffice for
downloading data from the instrument

Configuring Airodis

2 Airodis Workspace Manager - Airodis El_lﬂ—hj
File Processes
i 5
el B . |
Launch  Client Report Server Download Report
Workspace Manager Server  Scheduler
Start/Stop Processes
Database
Workspace Name Airodis -
Database Type Q) Local File SqL Server
Instance Mirodis
Login Wi WS Q
Username
Password
Services
Hostname Port Console
Server localhost 46368 : [
Download Server lecalhost 46368 L [
Report Scheduler localhost 46370 : O
English -

Figurel24¢ Airodis WorkspaceManager

2. Start theClient Serverand Download Serveby singleclicking the toggle button for each. The
client may prompt to register witthcoemor install an updateFollow the prompts if it does.

Communications
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3. Once the Client application has loaded, chitkmeA, Add StatiorA New Physical Station

Figurel25¢ Adding a New tion

4. This automatically bringthe userto the Station tab on the ribbon. E
details to connect to théenstrument

.
L = Airodis Client - Airodis SRIERL X
Home Station Channels Data Manager Audit Rules ~

¥ o) - -k

5] a4 %

Add | Delete  Save Dismiss | Show/Hide Groups | Download Cancel Schedule Download

Station ~| Station Changes Changes - - Log

E New Physical Station | Visible Stations Download

5 Mew Virtual Station Status ¢ LastDataPoint ¢ LastDownload ¢ MNextDownload ¢ Reliability ¢ Logger &Y LinkType OV

nter theommunication

R
[E - Airodis Client - Airodis = | (S|
File Home Station Channels Data Manager Audit Rules A
— o ke
B @ ™ ¢
Acquire  Set Logger Remote | Add/Remove Download
Configuration  Clock  Control Database  Directory
D ¢ Station Name O " General Parameters Reporting Intervals
¥ U £z jin} 0 | MName Loglnterval  Logger ReportID
Station Name Serinus |REpDrt 1 I 0:01:00
Company Name
Logger Ecotech Serinus
Time Zone (UTC+10:00) Canberra, Melbourne, Sydn
Change with DST
Latitude 0°0'0.00" N
Longitude 0°0'0.00"E
Elevation (m) 0
Data Parameters Communication Parameters
Database Name [Serinus | Device ID
Link Type USB -
Device Serinus Gas Analyser [40123456] -

Figure126¢ New Station Connection

Table5 ¢ Setting up a Mw Sation via Airodis

Property

Station Name

Description

The name of the station. the user ha®ther loggers, the
name is used to distinguish them.

Logger

{ SG {lAchetn{ SN Widza ¢ 6KSY R24Y"
Serinus series instrument. This will communicate with the
instrument via the Advanced protocol. If using a network ol
serial connection, ensure that the Advanced protocol has ¢
been selected on the instrument itself.

Time Zone

Set this to the time zone that the instrument is located in.

DST

Enable this option ifhe userplan on changing the clock on
the instrument with daylight savings. Leave this disabled if
the clock does not shift during DST. The instrument will ne
to be adjusted manually for DST will not happen
automatically.

Database Name

This is the name to be used for the table in the SQL datab:
O2y il AyAy3d GKA&a aildliaArAz2yQa
station.
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Property Description

Device ID Enter the Serial ID of the instrumentthie user isnot using
Ydzf GARNRBLIT GKA&a OFy o6S asi

Link Type Select the type of connection used to connect to the
instrument. Different properties will appear depending on t|
link type selected. Align these settings with those of the
instrument.

Log Interval This needs to be the same as the Data Log Interval setting
the instrument.

Note: The available fields for communicatiparameters will change whethe userchange the
link type.The usewill need to set the communication parameters thatve been defined on the
instrument

5. Once the station has been created, save the station by clickin§dtieshortcut icon ofFileA Save

6. ClickAcquire ConfiguratiorThis will probe the Serinus for a channel list. After a few seconds, the
channel list should be visible in tihanneldab.

1
[Eal - Airodis Client - Airodis = | | S|
m Home Station Channels Data Manager Audit Rules &

e o | @
Add  Delete Add
Channel Channel | Vector Pair Vector Pair
Channels Vector Pairs
D $ Station Name @ M 4 » M Channels | Vector Pairs
& JEIhS Mo Label Legger Channel ID Units Melecular Fermula D;E;:‘:I Description Colour Show
0 50 7] G =
1 PGA Gain 49 - - 2 s
2 Instrument Gain 56 - - 2 .
3 Lamp Current 64 - - 2 N
4 Gas Pressure 72 - - 2 .
5 Ambient Pressure 73 - - 2
6 Chassis Temperature |77 - - 2
7 Lamp Temperature 81 - - 2 N
8 Instrument Status &3 code - - 2 I
9 Instrument State 110 - - 2
10 Instrument Units 116 - - 2 s
11 Filter Type 164 - - 2 ]
1/2047 stations | B v =
\

Figurel27¢ Station @nfiguration (Channel List)

Note: If there was an error connecting to the instrument, a red dot will appear next to the sta
name in the station list (on the far left hand side). Hovering over the red dot will present the
with an error message (refer teigurel28).
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-

(™
m Haome Station Channels

B @ ™ s

] .
Remc
(&) Last Download -

1 second ago
Result: Could not establish connection

7 TACT TEME g
0|Serinus

Figurel28c¢ Error Satus Notification

7. Select theData Managetab, click download. The Download Data window will appear. Select the
appropriate time period thathe userwishesto download and click Download.

[
=

m— Home Station Channels

Data Manager Audit

H =
ﬁ \; x Start 8/11/2013 00:00:00 - E—
I

I
: L 24
Download  File EEFIDI’t End 9/11,/2013 00:00:00 -

Display
Img~ (
Download Data ﬂ
Downloead
) () Last Data Point @ Specify
F 0| Seni From
1/11/2013 00:00:00 M -
To 8/11,/2013 13:06:38 -
Clear logger on successful download
Download Cancel

Figure129¢ Downloading [ta

8. The status of the download will appear in the bottéeft corner of the windowThe useican also
monitor the status of the download from thdometab.

Pagel42



/\ acoem

,
R Air

Ea _
B R E Yl 4 = @80

Station Channels Data Manager Audit

Add  Delete 5Save  Dismiss | Show/Hide Groups @ Download Canc
Station ™ Station Changes Changes i ks
Station List rm | Visible Stations Do
ID ¢  Staticn Name Status &  Last Data Point €
& olserinus Pownioading (9%) |  1/11/201315:03]

172047 stations |I Downloading |

S —————————

Figure130¢ Download Cata Satus

9. Data will become available in the data manager as it is downloalsel useican load data for a
date range by entering the start and end dates and clicRisglay The selected data will be loaded
into the data manager.

s = -
[ Airedis Client - Airodis u_lg:'
EJDmE Station Channels Data Manager Audit Rules e

‘ = x start  1A41/201300:0000 - ‘E - (%) Orgrsl  Estes  Uncommites E
¥ - . N = W ais =
Download  File Export End 2/11/2013 00:00:00 Display Check Delete Time st Colour Undock | Commit Undo Reason
Import - Contiguity Offset s Scheme Graph | Changes List
Download = Exportr Downloaded Data [ View [ Validation [
o ¢ Station Name & M4 M Reénrt 1 -~ This Station
G oserins | A O T Gy G| e npCnenl Gas Pressure | o |3 | B General
- AQS
1/11/2013 00:00:00 0.00 8.00 LOOI 20.39 0.00 803.8
1/11/2012 00:01:00 0.00 2.00 1.00 20.39 0.00 803.8
1/11/2013 00:02:00 0.00 8.00 1.00 20.39 0.00 803.8
1/11/2013 00:03:00 0.00 8.00 1.00 20.39 0.00 803.8
1/11/20132 00:04:00 0.00 2.00 1.00 20.39 0.00 803.8 |
1/11/2013 00:05:00 0.00 8.00 1.00 2039 0.00 803.8
1/11/2013 00:06:00 0.00 8.00 1.00 20.38 0.00 803.8
1/11/2013 00:07:00 0.00 8.00 1.00 20.39 0.00 803.8 = =
1/11/2013 00:08:00 0.00 200 1.00 20.39 0.00 03.7[| SelectionInformation
1/11/2013 00:09:00 0.00 8.00 1.00 20.38 0.00 803.8 E-Lamp Current b
1/11/2013 00:10:00 .00 200 1.00 20.39 0.00 803.7 ia‘““d‘;lf:gn . o
T —— 0.00 200 1.00 2039 .00 £03.7 - Coptured: 1380 (00 v
14 i I |
210 F\ .
ru"‘\l'“‘b‘\ M -
208 i A Nt RN
e, e e L
14 - -
20.6 I sty
I
204 — !
——m ﬁ”“""'-w_..._,.kuhl
20.2 ¢
1Fr 3AM BANM SAM 12PM EL 6PM 9PM 2 Sat
Nov 2013
1/2047 stations | e Downloading EEKE

Figurel31c¢ Data Vsibility
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10. Data can be exported by clicking the Export function. This will #llewserto savehisdata in CSV
format, which can be loaded into another program such as Microsoft Excel. It is also possible to

copy/paste (Ctrl + C / Ctrl + V) data directly from the Airodis data manager

(EIN ™

ﬂHDmE Station
= Start
A ; X

Channels Data Ma

1,/11,/2013 00:00:00

Download  File Export| End 2/11/2013 00:00:00
Import w2
Download = | Current Report Dov
D & Stz Current Selection Fi
, 0/ Serinus v | Include Status Columns

v | IncludeInvalid Data
rIrIrzors 000

1/11/2013 00:0

Figurel32¢ ExportingData

11.¢KIFiQa AdH ¢KS RIFGF KI a

Figure133¢ Data Dbwnload Complete

rj'f;;&\\"' B9 -¢- )= Serinus Report 1 - 20131101 0000.csv - Microsoft Excel EESE
- Home Insert Page Layout Formulas Drata Review View Developer Team @ - =
== ¥ || calibri =11 =" General - A Selnsert - | X - ? [ﬁ
—jq—g (B I U-~|[A & -8 - 9 s 3% Delete ~ || (@]~ _
g E e A ] S EiFomat= | 2 Fter- select
Clipboard T Foﬁt LF] Alignment F] Mumber ™ Cells Editing
B4 __ £ o
A B C D E F G H
1 Date_Time Primary Ga PGA Gain Instrument Gain Lamp Current Gas Pressure Ambient Pressure Chassis Tem
2 1/11/2013 0:00 1] 8 1 20.38867 1] B803.875
3 1/11/2013 0:01 1] 8 1 20.3916 1] B03.8438
4 1/11/2013 0:02| O. 8 1 20.3910 1] B03.875
5 1/11/2013 0:03 1] 8 1 20.38867 1] B803.875
6 | 1/11/2013 0:04 0 3 1 20.38867 i} 803.8438
7 1/11/2013 0:05 1] 8 1 20.38525 1] 803.8438
|4 4 » M| Serinus Report 1 - 20131101 000 < %3 L m |
Ready | [ == S +

48 { SNAYydza wSY2(0S ! LIk . fdzSG22 (K

TheSerinus Remote Application allows for any Android device (Tablet or Smartphone) to connect to

aninstrument
The Serinus Remote Application allows the user to

1 Completely control thénstrumentusing a remote screen displayed on the device.
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1 Download logged data and take snapshots of all the instrument parameters.

1 Construct graphs from logged data or real time measurements.

The following sections cover installation, connection and use of the application.

The Serinus Remot&pplication can be found in the Google Play Store by searching\émemor
Serinus Once found, choosm Install the applicationand Opento start the application.

‘ Google Play  Gsmes  Apps  Books  Kids

Serinus Remote

ACOEM Group

< snere B Aato i

Lo This app is available for your device

Updated on
Mar 24, 2025

erinus's internal USB memory.

INSTANT : n nnﬂ
|

AUG s mins 333t

Flow Fault
REF STABILIZE

pplication also supports realtime plots of u

ed Serinus series analyser from your Android phone or
h screen f the Serinus 200+ parameters
to 4 parameters, and

‘107 32.6834)

S

Serinus

App support ~
© Website

%  Phone number
+61397307800

B Ssupport email
nfo.au@acoem.com

O Privacy Policy

About the developer

+336335243 06

More by ACOEM Group >

Bearing Defender

Figurel34¢ Downloading theApp from Google Plag@ore

Note: A menu containing additional features and functions can be accessed by entering t/
Options Menu (or similar) on your device. The location and format of this menu may vary.

Procedure

1. Open- Main MenuA Communications Menwd Bluetooth Menu(to find the Bluetooth ID and

PIN (refer to SectiorB.5.43.

2. Touch the Scan Serinus Analysers button at the bottom ofléwicescreen.

Select theAnalyser IDfrom either thePaired Devicesr the Other AvailableDevices

Input the PIN (if prompted) and press OK (refer to Se@iér43.

Communications
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o Bluetooth pairing request

To pair with:
Serinus7000

Type the device's required PIN:

PIN contains letters or symbols

You may also need to enter this PIN on the other device.

Cancel

Figurel35c¢ Bluetooth Pairing Rquest

5. A screen shot of thmstrumentQa O dzNNBy (i & O NBhS ysersnkrilizbeRrtablét]LJS I NJ 2 v
To disconnect press theack key/button on the device.

Note: Once theinstrumentK & 0SSy LI ANBR gAUGK (GKS RSQGA
and the PIN will not need to be entered againly one Bluetooth connection can be made to ¢
instrument at any one time.

Once connected the user has full control of thetrument The range for remote control depends on
0KS RSOAOSQa . fdz2SG220GK OF LI oAt AdAptoBoyhderst y& Ay (SN

RemoteScreenOperation

With the exception of the number pad, all button functions/actions can be performed by touttieng
screen. This includes the selection buttons and the scroll buttons. Touching any part of the screen
where there is not already a button also enacts the functions of the scroll buttons.

HomeScreen

Touching the upper half of the screen increases the contrast and touching the lower half of the screen
decreases contragin the real instrument.

Menus
Touching the upper or lower half of the screen allows the user to scroll up and down respectively

Righthand Section of the Screen

Swiping from right to left brings up the number pad for entering numbers (swipe from left to right to
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hide the number pad).

@ ecotech R—— EFecotech  cwectswinsioon

0. 0.00001 0. 0.00001

[LAMP _ADJUST
LAMP ADJUST

Figurel36¢ Showing or Hiding the NumPad

Left-hand Sectionof the Sreen

Swiping from left to right brings up a list of available analysers (swipe from right to left to hide the
instrumentlist).

Figurel37¢ SwitchingAnalysis
BackButton

This buttonwill enablethe userto return to the selection screen, allowinghem to connect to a
differentinstrument

Options Menu

TheOptions Menuis accessed by the grey button in the top right corner of the scoegaressing the
Menu Button depending orii K S dwdd®iN Hesice.

Table6 ¢ Options Menu

Refresh Refresh the display
Show/Hide NumPad Show or hide theaumberpad.
Real Time Plot Refer to Sectiod.8.4
Download Refer to ction4.8.5

Get Parameters Refer to 8ction4.8.6
Preferences Refer to Sectiod.8.7.
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