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Thank you for selecting th&coem Australasi8erinus® 58ulur Dioxide Analyser.

The Serinus series is the next generationAgbem Australasialesigned and manufactured gas
analysers. The Serinus 50 will perfosaifur dioxide (S¢) measurements over a range of Q0 ppm
with a lower detectable limit of 0.3 ppb.

This User Manual provides a complete product description includingatipgrinstructions, calibration
and maintenance requirements for ti&erinus® 58ulfur Dioxide Analyser

Reference should also be made to the relevant local standards which should be used in conjunction
with this manual. Some of these standards 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® 5(please do not hesitate to contagtcoem Australasiar your localAcoem Australasia
distributor.

Please help the environment and reaythe pages of this manual when you hav

% finished using it.

b2GAO0OS

The information contained in this manual is subject to change without noficeem Australasia
reserves the right to make changes to equipment construction, design, specifications and/or
procedures withounotification.

Ecotech Pty. Ltd. Has changed its trading hame to Acoem Australasia

Copyright © 2025. 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, hor may any other exclusive right be exercised, without the permission of
Acoem Australasia, 1492 Ferntree Gully, Road Knoxfi€ld3B0, copyright © 2025.
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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 usedorem Australasiaquipment:

Tablel ¢ Internationally Recognised Symbols

Protective conductor terminal

IEC 6041-6019

Alternating current

IEC 6041-6032

Caution, hot surface

IEC 60416041

> PP®

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 byAcoem Australasjas these parts meet stringeAtoem 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 inten
components, are dried up.

>ppE B BB P
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This product has been manufactured in an ISO 986iity with care and attention to quality.

The product is subject to a 2ZAonth warranty on parts and labour frothe date of shipment. The
warranty period commences when the product is shipped from the factory. Lamps, filters and other
consumable items are not covered by this warranty.

Each instrumentis subjected to a vigorous testing procedure prior to despatch and will be
accompanied with a parameteast and a multipoint precisiooheck thereby enabling thénstrument
to be installed and ready for use without any further testing.

Pagel6



acoem

{ SNIOWSSEJ 3 NA

Our qualified and experienced technicians are available to provide fast and friendly service between
the hours of 8:3@&am-5:00pm AEST Monday to Friday. Please contact either your local distributor or
Acoem Australasieegarding any quesiins you have about your instrument

Service Guidelines

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

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

To contactAcoem Australasialirectly, please enail our Technical Suppopecialistgroup at
supportau@acoemcomor to speak with someone directly:

Please dial 1300 364 946 if calling from within Australia
Please dial +61 3 9730 7800 if calling from outside of Australia

Please contacAcoem Australasiand ddtain a Return Material Authorgion (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 r#tarequipment,
preferably both inside and outside the shipping packaging. This will ensure you receive prompt service.

When shipping instrumentation, please also include the following information:

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)

A description of the problerand any faulfinding completed

Original sales order or invoice number related to the equipment
Shipping Address:
Attention Service Department
Acoem Australasia
1492 Ferntree Gully Road,

Knoxfield, VI@ustralia 3180

Foreword Pagel?



Serinus® 5Q0Jser Manual3.4

t NB RdzOG / 2YLX Al yOS |yR ! LIINE DI

The Serinus® 5Gulfur Dioxide Analyseas manufactured byAcoem Australasjacomplies with the
essential requirements of the directives listed below (including CE compliance). The respective

standards have been applied:

Low Voltage Directive (LVIDirective 2014/3/EU
EN 6101@1:2010 Safety requirements for electrical equipment, for
measurement, control and laboratory us&eneral
requirements

Electromagnetic Compatibility (EM@irective 2014/30/EU

EN 613261:2013 Electrical equipment for measurement, control and
laboratory use EMC requirementsGeneral requirements

Radio Equipment Directive (RED) 2014/53/EU
EN 300 328 v2.1.1 Wideband transmission systemPata transmission

equipment operating in the 2.4 GHz ISM band and using v
band modulation techniques

Regulatory Compliance Mark (RCMAustralia

AS/NZS 4268:2017 Radio equipment and system$&hort range devicesLimits
and methods of measurement

ARPANSA Maximum Exposure Levels to Radiofrequency FieddsHz to
Radiation Protection Standard 300 GHz Radiation Protection Series Publication No. 3: 20

This analyser is also certified to a number of measurement standaedisr to Section1.2.8
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Manual PN: M010029

Current revision: 3.4

Date released: 31 July 2025

Description: User Manuafor the Serinus® 58ulfur Dioxide Analyser

This manual is the full user manual for tBerinus® 58ulfur Dioxide Analysefhis 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 conta¢toagm
Australasia

This manual usesrossreference links extensiveljiroughout this manual. The hot keys belowil
greatly reduce the amount of time scrolling between references:

You caraccess thdinksby pressing the following
> CTRL + LEFT MOUSE CMG@€ to the link location

You can switch between linky pressing the following
> ALT + LEFT ARROW KEY: Returns tftoeigeevious Link
> ALT + RIGHT ARROW KEY: Swaps back

Table2 ¢ Manual RevisionHistory

Edition Date Summary

1.0 October 2008 Initial release

1.1 February 2009 Communication update

1.2 February 2009 New maintenance procedures and small
corrections

1.3 November 2009 Updated flow from 0.5 0.7

New internal pump added
Serinus downloader added
Advanced communication protocol added

1.4 September 2010 CE conformity added

Parts list updated

Pressurised zero/span valve added
Updates to rack mount option
Updates to Serinus downloader
Update to 25 pin 1/O

Update to network communications

2.0 July 2012 New chassis
Updated menu system
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Edition Date Summary
Added Bluetooth menu
Serinus remote Android app
Rack mount procedure updated
Analog Output Calibration
2.1 March 2013 Formatting updates
2.2 October 2013 Formatting updates
2.2 November 2013 Addition of Airodis installation steps
3.0 April 2014 Auto-Ranging Power Supply Added
Main Controller and Rear Panel PCAs chang
3.1 April 2016 I1ZS and Trace options added
3.2 June 2018 Safety Information updated
Product Compliance & Approvals updated
3.3 March2022 Manual update to firmware 4.12.0 Rev. Q
board.
A number of changes to descriptions,
procedures and menu items.
Standardization of naming convection appliel
3.4 May 2025 Updated communications sections, added

internal pump setup, changed part numbers
latest releases, updated maintenance steps.
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1.1 5SaO0ONARLIAZ2Y

The Serinus 58uliur Dioxide AnalysgiSQ) uses UV fluorescent radiation technology to detsalfur
dioxide in the range of 620 ppm

The U.S. EPA has designated the Serini®ufir Dioxide Aalyser as an equivalentethod andTUV
has designated it as an EN approved instrument.

This section will describe the specifications of the instrument as well as the main components and
techniques used to obtain stable gas concentration readings.

1.2 { LISOATFTAOF GA2Y A

Range

0- 20 ppm(autoranging

U.S. EPAesignated range: 0.5 ppm
TUVEN certification range: 0400ppb
LowerDetectable Limit

<0.3 ppb0.2% of concentration whichever is gregtaiith Kalman filter active

Precision

0.5 ppb or 0.%00f reading, whichever is greater
Linearity

+ 1%of full scale (from best straighine fit)
Noise at Zero

<0.15 ppb

Response Time

60 seconds to 9%

Sample Flow Rate

0.750 slpm
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Zero Drift

Temperature dependant: 1.0 ppb percC

24 hours: < 0.5 ppb

30 days: < 0.5 ppb

Span Drift

Temperature dependant: 0.1%per°C

24 hours: < 0.5% of reading or < 0.5 ppb whichever is greater
30 days: <0.5%o0f reading

OperatingVoltage

100- 240VAC (+ 10%)

50- 60 Hz(autoranging)
Overvoltage Category I
Power Consumption
250VA max (typical at start Qp

180VA after warm up

Ambient Temperature 0-40 °C (32104 °F)
Relative Humidity 10- 80% (norcondensing)
Pollution Degree 2

Sample Pressure Dependence 5%change in pressure produces less tharvechange in reading

Maximum altitudé: 2000m above sea level

! For higher altitude contachcoem Australasifor support/assistance.
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Analog Output

Three menu selectable current or voltage analog outputs

Qurrent output of 0- 20 mA, 2- 20 mA or 4 20 mA.
Voltage output of G 5 V, with menu selectable zero offset of 0 V, 0.25V or 0.5 V.

Voltage output of G 10 V (configured using jumpers (JP3) on rear panel PCA).

RangeUser scalable min and max range for analog output to suit application.

Analog Input

Threeanalog voltage inputs (05 VDC) CAT I rated.

Digital Output

RS232 port #1: Normal digital communication

RS232 port #2¥ultidrop port used for multiplénstrument connections on a single RS232.

USB port connection atine rear panel

USBmemory stick (front panel) for data logging, event loggingarameterand configuration

storage
TCP/IP (optional)

25 pin connector with discrete status and user control

o EightDigital Outputs, open collectonax400mAeach @12 VDC (max total output &).

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

Case Dimensions
Rack Length (front to rear): CHH YY

Total Length (withatch release): ccH YY

OHN ®PpE L

OHC ®dDME D

Chassis Width: nMy YY oOomMcPpEdo
Front Panel Width: nHP YY omc dPhE O
Chassis Height: 163 mm/Uses 4| &6 c d®n € 0
Front Panel Height: Myp YY OT®0€0
Weight: 21.4kg

US EPA approval (RFRN209-186)
EN approval TUV (0000040203)

Introduction
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EN approval MCERTS (MC100167/07)
Australian Standard (AS 3580.2011)
Russian approval (562631)

French approval LSCQA

Ukraine approval (12/3/B/24/2987)
Chinese Pattern Approval (JJF12012)
Korean approval NIER (AACRMR.7-04)

1.3 b2YSy Of I i dzNB

S0O2 This is the abbreviation faulfur dioxide.

Span A gas sample of known composition and concentration used to
calibrate/check the upper range of the instrument (sulfur dioxide).

Zero Zero calibration uses zero air (&0rubbed ambient air) to
calibrate/check the lower range of the instrument.

Background This is the reading of the sample without sulfur dioxide present in
the measurement cell.

Multipoint Precision Check A procedure to verify the linearity of the response of thetrument

Calibration The process of adjusting thestrumentto ensure that it is

measuring the correct concentration.

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

Zero Air Is purified air in which the concentration of 56<0.5 ppb with
water vapour of less than 20RH. Sufficient purified air can be
obtained by passing dry ambient air through an activated charcoe
filter and a particulate filter.

External Span Source Span gas that is delivered via an external accredited cylinder (e.g
NATA/NIST).
Sample Air Sample air is defined as the sample before it has entered the

reaction cell, as distinguished from the exhaust air.

Exhaust Air Exhaust air is the sample air after it has passed through the
reaction/measurement/detection cell and is moving towards being
expelled from thenstrument

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

Multidrop A configuration of multiple instruments connected via the same
RS232 cable.

Photomultiplier Tube A highly sensitive device which can detect extremely low levels o

light (photons) and multiply the electrical signal to a point where i
can be accurately measured. This is often referred to as a PMT.

Bootloader A program that checks whether the current firmware is valid,
executes the instrument warrap. The bootloader can be entered t
LINBaaAyad GKS WbQ (1 Seé 2yl2kddd T

Page24



acoem

after powerONand following the prompts. The bootloader enables
various low level recovery tools, including updating the firmware
from a USB stick.

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

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

1.4 . I O1 ANR dzy Rk ¢ KS 2 NB

Sultur dioxide (SQ) is the product of the combustion afulfur compounds and causes significant
environmental pollution. The main sources of,S@the environment are from various industrial
processes such as the burning of coal in power stations, the extraction of metals from ore and
combustion of fuel within automobiles.

Sulur dioxide is a noxious gas that can cause respiratory damage as well as impairing visibility when in
high concentrationsSuliur dioxide also has the potential to form acid rain%R) which causes health,
environmental and infrastructural damage.

The measurement odulfur dioxide(SQ) is based on classical fluorescence spectroscopy principles.
SO exhibits a strong ultraviolet (UV) atrption spectrum between 200240 nm. When S@absorbs

UV at this wavelerty, photon emission occurs (36@20nm). The amount of fluorescence emitted is
directly proportional to the S&concentration.

Valve Manifold
Sample 3
Calibration
(0}
Background > o 8
= ] HydroCarbon Kicker[_¢ Q
(écrubb%r,‘ g 8
/M o
=
L
4
Al
-

Figurel ¢ SimplePneumaticDiagram
The Serinus 50 follows these principles and measurement techniques:

Sample air is passed through a hydrocarbon kicker which removes hydrocarbons (a common
interferent).

UV energy from a zinc discharge lamp is passed through a UV bandpass filter to produce radiation
at 214nm.
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The radiation is focused into the fluorescence cell where it is absorbed by thad&€zules
The S@molecules emit photons (fluoresce) uniformly in all directions

Wavelengths between 310350 nm, which are specific to $Qpass through a bandpass filter
where they reach the photomultiplier tube which measures the signal intensity

A reference detector monitors the emission from the zinc lamp and is used to correct for
fluctuations in lamp intensity

<1: Light uv

Lamp

Filter

Optical Bandpass
filters -

Photomultiplier Fluorescence
Tube Cell

310 - 350nm ! !

Reference
Detector

=

Figure2 ¢ Optical MeasurementTheory

The digital Kalman filter provides an ideal compromise between response time and noise reduction for
the type of signal and noiggresent in ambient air analyser

The Kalman filter enhances measurements by modifying the filter time base variable, depending on
the change rate of the measured value. If the signal is changing rapidlynstnementis allowed to
respond quickly. When the signal is steady, a long integration time is used to reduce noise. The system
continuously analyses the signal and uses the appropriate filtering time.
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The major components of the Serinus 50 are described below:

Rear Panel

Main Controller PCA

Measurement Cell

Calibration Valve Manifold

Zero Air Scrubber

Sample Filter Holder

Lamp Driver PCA

Dual Hydrocarbon
Kicker

Figure3 ¢ Major Gomponentsof Seinus 50
151 Calibration Valve Manifold

Refer toFigure3 for the location of calibration valve manifol@ihe calibration valve manifold switches
between sample, calibration and background gas.

Figure4 ¢ Calibration Valve Manifold
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1.5.2 Sample Filter Holder

Refer toFigure3 for the location of sample filter holdeWithin the sample filter holder there is a
particulate filter. The particulate filter is @eflon5-micron (um) filter with a diameter of 4/m. This
filter prevents all particles largethan 5 um from entering the measurement systethat could
interfere with sample measurement.

Note: The 5micron filter element should be replaced on a regular basis.

Figure5 ¢ Sample Filter Holder

153 DualHydrocarbon Kicker

Refer toFigure3 for the location ofdual hydrocarbon kickerThedual hydrocarbon kicker removes
interfering hydrocarbons from the sample air. This is achieved by using counter current exchange,
where an air with a lower concentration of hydrocarbons moves in an opposite direction to air with a
higher concentration. The higtoncentrations of hydrocarbons diffuse through a selective permeation
membrane to the low concentration exhaust air and are removed. Increasing the flow of the low
concentration air also increase the rate of diffusion.

Figure6 ¢ DualHydrocarbon Kicker
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154 Zero Air Scrubber

Refer toFigure3 for the location ofzero air scrubberThe zero air scrubber is an activated charcoal
scrubber which draws in ambient air to create,$®e air used for background corrections, internal
zero and bypass air for the dual hydrocarbon kicker, aiding in the removal of hydrocarbons from the
sample stream prior to entering the measurement cell.

Figure7 ¢ Zero Air Scrubber
1.55 DFU

The Disposable Filter Unit (DFU) is a fine filter used to remove particulates down to 0.1 micron from
the sample measurement.

Figure8 ¢ DFU

1.5.6 Main Controller PCA

Refer toFigure3 for the location ofmain controller PCAThe main controller P@ controls all the
processes within thénstrument. As well as then-board microprocessoiit contains a battery backed
clock calendar analog to digital converters and many other circuits for signal processing and control.
The ambient pressure and chassis temperature sensors are also located on this Tioandain
controller P@\ is locatedabove all other components within the instrument. It pivots on hinges to
allow access to the components underneath.

CAUTION

Never place objects on top of the main controller PCA as it may result in da
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1.5.7 Measurement Cell

PMT Fan Assembly |

Reaction Cell
Assembly

Figure9 ¢ Measurement Cell

15.7.1 PMT Assembly

High letage Power Supply ]
and Preamplifier

Magnetic Shield

Photomultiplier
Tube

Figurel0¢ PMT Assembly 1

Desiccant Packs |

Cold Block |

Figurell¢ PMT Assembly 2
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Photomultiplier Tube(PMT)

Refer toFigurel0for the location of PMTThe PMT measures the amount of light reachingiitered
light from the reaction cell reaches the PMT, which allows for direct measurem&of

High VoltagePower Supply andPreamplifier

Refer toFigurel0 for the location ofhigh voltage power supply and preamplifidthis is a single
component within the PMT housing. Its function is to supply high voltage to the PMT and to amplify
the photocurrent signal from the PMT.

Magnetic Shield

Refer toFigurelOfor the location of magnetic shiel@he magnetic shield is used to protect PMT from
electromagnetic radiation. Which will reduce the amount of noise generated in the PMT.

PMT Cooleand Thermistor

Refer toFigurell for the location ofPMT cooler and thermistoThe PMT coolesind thermistor are
mounted below and in the cold block respectiv@ieyensure that the PMT is operated at a constant
13°C. This reduces the measurement noise of the PMT.

Cold Block

Refer toFigurellfor the location of cold block. The cold block is holding the PMT and maintaining the
temperature of PMT at 13C

1.5.7.2 Reaction CelAssembly

Refer toFigure9 for the location of reaction ceissemblyThe reaction cell is where the UV radiation
from the UV lamp is absorbed by theSfiblecules present in the sample. The;®Wlecules enter

an excited state then they release this energy in the form of a fluorescence reaction, emitting photons.
A portion of this light is filtered to a specific wavelength in the region of-ZB0D nm by the bandpass
filter whichis subsequently measured by the PMT.

Orifice
(In the Fitting)

UV Reference Detector
& Preamplifier

Figurel2 ¢ Reaction CelhAssembly- 1
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Optical Bandpass Filter |

Lens (Bi-Convex)

Figurel3 ¢ Reaction CelAssembly- 2

] Heater

Figurel4 ¢ Reaction CelAssembly- 3

UV Lamp

Refer toFigurel2 for the location of UV lamprhe UV lamp is a discharge zinc lamp which emits UV
radiation over a broad range.

UV Bangbass Filter

Refer toFigurel2 for the location of UV bandpass filtédrtheUVbandpass filter only allows UV at 214
nm through into thereactioncell.

Optical Bandpss Filter

Refer toFigurel3for the location of optical bandpass filtéFhe optical bandpass filter is a coloured
glass that only allows light of a specific whkangth through to the PMT (31:B50nm).

Lenses

Refer toFigurel2 and Figure13 for the location of lensesTwo silica lenses are used in the optical
path, the first (planeconvex) to focus UXadiation inside the reactionell and the second (fmionvex)
focuses the fluorescent light onto the PMT cathode from the ré@ctions.
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UV Reference Detecta& Preamplifier

Refer toFigurel2 for the location ofUV reference detector & preamplifieFhe UV reference detector

monitors the intensity of UV radiation entering theaction cell. This measurement is used to
compensate for variations in UV lamp outplike preamplifiercircuit board converts the current signal
from reference detector to a voltage signal and provides amplification.

Orifice

Refer toFigurel?2 for the location of orificeThe critical orifice is made of a high precision stainless
steel and sapphireyhich are located in the tee fitting on the top of the reaction cElie 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.

'#12 Orifice
#20 Orifice

Figurel5¢ Orifice
PressureSensoPQA

Refer toFigurel2 for the location ofpressure sensor PCAhe pressure sensor PCA has an abselute
pressure transducer that is mounted on theaction cell and sealed via a gasket. This allows the
pressure sensor PCA to measure the sample air pressure nedbgoncell. This pressure reading is
used to verify sample flow and correct measurement readings for pressure variations

Heater and Thermistor

Refer toFigurel4for the location otheater and thermistor. Heater and thermistor areunted in the
reaction cell They are used in this instrumett keep the cell temperature at a stable and constant
50 °C.

1.5.7.3 PMTFanAssembly

Refer toFigure9 for the location of PMTan assemblyThe PMTfan assembly is mounted near the
heatsink to remove the heat generated by PMT cooler and maintain the measurement cell
temperature.
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1.5.8 Lamp Driver PCA

Refer toFigure3 for the location oflamp driver PCALhe lamp driver PCgeneratesa high-frequency
voltage(800- 1100V)to start and maintain the UV lamp at a constant intensity. The lamp current is

set by thelnstrumentand is maintained a5 maA.

CAUTION

The lamp driver PCA contains high voltages. Ensure the instrument is turng
before accessing this component.

Note: The lamp driver PCA is the same type as used on the Séf@sAnalyser. For the
Serinush0, with a REV D lamp diver PCA, set all the jumpers marked in redRB1to thdeft
(refer toFigurel6). The correct setting must be used or damage to the electronics may occ

Figure1l6 ¢ Lamp Driver PCA Type Jumper Setting (REV D)

159 Pneumatic Tubing

The pneumatic tubing inside this instrument is specially designed for ysmam Australasiderinus
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.

Figurel7 ¢ AcoemTubing
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Rear Panel
PCA

Pneumatic |
Ports

Figurel8¢ Rear Panel

Refer toFigurel8for the location of rear panel PCAhe rear panel PCA contains all the connections

for external communications, including analog input, analog output, digital inputs, digital outputs,
RS232, USB, and TCP/IP network connection (optional). Referto 3éetbiNJ RSG I At & 2F | ¢
function.

Refer toFigurel8 for the location of the chassis fan. The chassis fan is assembled to the back side of
the instrument to help maintain the Serinus 50 temperature. The chassis fan will turn on if the chassis
temperature rises above°® less than the cell set temperature. The chassis fan will turn off if the
chassis temperature falls below 20°C less than the cell temperature. E.g. For 50°C Cell set temperature,
the fan will turn on if the chassis temperature rises above 45°C and will aff if the chassis
temperature falls below 30°C. A fan filter is installed with the fan to protect the instrument from dust.

Note: Clean the chassis fan filter on regular interval (refer to Se&idrD).

Refer toFigurel8 for the location ofpower supply The power supply is a sedbntained unit housed

in a steel case designed to medt the relevant safety and EM€quirements.This new revision of
power supply is different to the previous revision as there is no need to set the operating voltage
switch because it is autoranging.

The output of the power supply provides +12 V, +51%2,V and +3.3 V to the instrument.
ON/OFFSwitch

TheON/OFFswitch is bcated on therear panel(bottom right facing the rear of the instrumeptrefer
to Figurel9. It is part of the power supply.
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Power
ON/OFF
Switch

Figure19 ¢ Power ON/OFF Switch
1.5.104 Pneumatic Ports
Refer to Sectior?.3.2for pneumatic ports connection and detail.
1.5.11 Communications

Communication between thmstrumentand either a data logger, laptop or network can be performed
with the following communication connections located on tiear panel (refer toFigure20). These
connections can be used fatownloading data, onsite diagnostics, maintenance and firmware
upgrades.

ANALOG &
DIGITAL I/O

[Rs232 #1||Rs232 #2|[TCp/IP|

Figure20 ¢ Communication Connections

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.
USB

This port can be used famstrument communications with equipment through a standard USB port.
TCP/IPNetwork (optional)

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

Analog& Digital 1/0
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The analog/digital port sends and receives analog/digital signals to other devices. These signals are
commonly used to activate gas calibrators or for warning alarms.

Analog Outputs

The instrument is equipped with three user definable analog outputs. The outputs are menu selectable
as voltage output 05, 0.25- 5 or 0.5-5 VDC or current output 020, 2- 20 or 4- 20 mA. The current
output can also be configured as a voltage atpf 0- 10 V, by configuring the jumpers (JP3) on the
rear panel PCA.

Refer to Sectiod for more detail.
Analog Inputs

Theinstrumentis also equipped with three analog voltage inputs §0vDC CAT 1) with resolution of
15 bits plus polarity.

CAUTION

Exceeding these voltages can permanently damage the instrument and vo
warranty.

Digital Status Inputs

Theinstrument is equipped with eighbgic level inputs (85 VDC CAT 1) for the external control of
zero/span calibration sequences.

CAUTION

Exceeding these voltages can permanently damage the instrument and vo
warranty.

Digital Status Outputs

Theinstrumentis equipped witheight open collector outputswhich will convey instrument status
conditions and warning alarms such as no flow, sample mode, etc.

CAUTION
Exceeding 12 VDC or drawing greater than 400 mA on a single output or &

greater than 2 A across the eight outputs can permanently damage the
instrument and void the warranty.

Bluetooth

This allows for remote access of tihestrumentto 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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Packaging

TheSerinus® 5 transported in packaging specifically designed to minimise the effects of shock and
vibration during transportationAcoem Australasi,ecommends 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 transport must be ren
prior to operation.

Items Received
With the delivery of the Serinus0, the userwill receivethe following:

Table3 ¢ List of ltems Received

Item Name Part No. Image
Acoem Australasi@erinuss0 analyser E020050 Refer toFigure21, callout 7.
Product Resources USB Stick H03013701 Refer toFigure21, callout 10.
Manual (hardcopy optional) M010029 -
USB Memory Stick H030021 Refer toFigure21, callout 9.
USB Cable COM1440 Refer toFigure21, callout 8.
Keysfor Slam Lock - Refer toFigure21, callout 11.
Data Sheet - Refer toFigure21, callout 12.
Power Lead (120 V)* C040007 Refer toFigure21, callout 2.
Power Lead (240 V)* C040006 Refer toFigure21, callout 1.
C040008 Refer toFigure21, callout 3.
C040009 Refer toFigure21, callout 4.
C040010 Refer toFigure21, callout 5.
C040054 Refer toFigure21, 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.
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Figure21 ¢ Received Iters
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Opening the Instrument
Check the interior of the instrument with the following steps:

1. RefertoFigure22. Remove the thumb screws located on the rear panel.

Thumb Thumb
Screw Screw

Figure22 ¢ Opening the Instrument 1

2. Refer toFigure23. Unlocked the slam lock using keys provided with instrument.

| Slam Lock

o

Figure23 ¢ Opening the Instrument 2

3. Refer toFigure24. Open the chassis lid latch by pressing in the slam lock located on the front panel.

Figure24 ¢ Opening the Instrument 3

Installation Pagedl
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4. Refer toFigure25. 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.

Figure25 ¢ 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 the instrument the following points must be taken into account:

Theinstrumentshould be placed in an environment with minimal dust, moisture and variation in
temperature(refer to Sectior2.4and?2.5for specific approval satp).

For best results thenstrument should be located in a temperature and humidity controlled
environment (air conditioned shelter). An enclosure temperature of 26°Cis optimum

Whether in a rack or placed on a bench, the instrument should not have anything placed on top of
it or touching the case

Instruments should be sited with easy access to the front panel (instrument screeniei@Bry
stick and to therear panel (communication ports/pneumatic connections)

It is recommended that the sample line be as short as possible and/or a heated manifold be used
for sampling (minimising moisture condensation in the sample)

Do not pressurise the sangline under any circumstanceSample should be drawn through the
instrument under atmospheric pressure. This should be achieved by either using the internal pump
option (if installed) or an external vacuum pump connected to the exhaust port ohstieiment

When supplying span gas, emsuthe flow is approximately 1.4pm and excess is sufficiently
vented

Note: The powerON/OFFswitch is accessible from thear of the instrument only. Instathe
instrumentso that theON/OFFpower switch is accessible.
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After installing the instrument the following procedures should be followed to readyristeument

for monitoring.

231

> BB

Sample Port

Calibration Port

Exhaust Port
Background Air

"! ‘
'— DO
R
Port :

] Communication Ports ‘

Power Switch &
Mains Power Inlet

Figure26 ¢ Instrument RearPanel

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 i

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 k
adhered to otherwise the safety and the reliability of the instrument may |
compromised.

A three pin mais power lead with a protective earth conductttUSTbe 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.

Installation
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Refer toFigure27® / 2y ySOlG GKS AyailiNHzySyiQa LIR2gSNI O2NR A\
outlet.

A

Figure27 ¢ Connect Power Cord

Refer toFigure28. Turn ON the power switch.

Switch

Figure28¢ Turn ON Power Switch

2.3.2 Pneumatic Connections

TheSerinus® 50asfour pneumatic ports on theear panel of theinstrument; theSample Portthe
Calibration Port the Exhaust Poriand theBackground Air PortAll tubing and fittings used should
follow the instructions below:

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

Sample line should be no more thtwo meters in length withv K yDéandv Kk OB
Sample inlet pressure should not exceed 5 kPa above ambient pressure

Tubing must be cut squarely and any burrs removed
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Procedure

1. RefertoFigure29. Remove all the dust plugs.

Figure29 ¢ Dust Plugs

2. Refer toFigure30. Remove the sample port nut.

Figure30¢ Remove Nut

3. Refer toFigure31l. Inspect the ferrules inside the nut for correct orientation.

Figure31¢ Ferrules Correct Orientation
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4. Refer toFigure32. Replace the nut loosely, only 2 or 3 threads, on the sample port.

Figure32 ¢ Replace Nut Loosely

5. Refer toFigure33. Push the tubing into the end of the nut until you hit the tube stop inside the
fitting.

Figure33¢ Insert Tube

6. Refer toFigure34. Tighten clockwise until finger tight.

Figure34 ¢ TightenNut
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7. Nuts should be r¢ightened when instrument reaches operating temperature.
8. Follow the same above procedure to connect calibration, exhaust line and background air line.

Sample Port

The sample port must be connected to an ambient source of sample air. When using a sample manifold
the Serinus requires at least Islbm delivered to the sample manifold (0.73 slpm for measurement
plus approximately Sthexcess.

Calibration Port

The calibration port carbe connected to the span/zero sources. It is recommended that a gas
calibrator (Acoem Australasfa §erinus Cal 1002000 and 3000be used witha cylinder of sulfur
dioxideto deliver precise concentrations of $O

Note: All connections to this port should not exceed ambient pressure. A vent is required for e
span gas.

Exhaust Por{without Internal Pump Option)

The exhaust port is where the measured samphdibration gas, background air and kicker bypass air
areexhausted from thenstrument The exhaugport should beconnected to thevacuum pumpising

M K @B tubingTheP030004 240V or PO30005 110 V vacuum pavailable fromAcoem Australasja
can be used to provide the required vacuum and flow for one Se&@uasalyser as well as two other
instrument such as a Serinus 10 or SeriBiis

CAUTION
Sulfur dioxide is a toxic gas. It is recommended that exhaust air is expelleq

an unoccupied area, as it contains trace levels of sulfur dioxide. The exhi
must be a suitable distance from the sample inlet to avoid influencing th
ambient measuremerst

Exhaust Port (with Internal Pump Option)

The exhaust port is where the measured sample, calibration gas, background air and kicker bypass air
are exhausted from the instrument. The exhaust port should be connetet] .5metres long oft k n €
ODxXp K 0 H ¢  Ltda laigdzadiamgta vent to atmospheric pressure.

BackgroundAir Port

The backgroundirport is used to supply zero air to the instrument. The internalss@bber is usually
sufficient for this purpose. Thiair is used for backgroundnternal zero calibratioftheck and
hydrocarbon kicker air

2.3.3 Communications Connections

There are a number of ways to communicate with ihgrument refer to Sectiorl for detail.
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2.3.4 Instrument Setup
1. Refer toFigure35. Open the lid and ensurae USB memorgtickis installed

Figure35¢ Installation of USB Memory Stick

2. Referto Figure36. Checkhe battery is turnedONat the main controller P&

Figure36 ¢ Switching the Bttery ON/OFF

TurnONthe instrument and allowhe warmup procedure to completérefer to Sectior8.1).
St the time and date (refer to Sectio®.4.9.

Set the digital filteto the desired settingrefer to Sectior8.4.9.

. Set the internal data logging options (refer to Sectofh.23.

N o g b~ o

. Set the analog and digital input and outmattings (refer to SectioB.4.25 Sectior8.4.26 Section
3.4.27and Sectior8.4.28.

8. Perform a pressure sensor check (refer to SeddignlQ.
9. Perform a leak check (refer to Sectidod.4).

10. Leave thanstrumentto warmrup and stabilise fotwo-three hours(if the useropted for the 1ZS
option, refer to Sectio8.7).
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11. Perform a manual background (refer to Sectto8g).

12. Perform a zero precision check (refer to Sectof).

13. Perform a span calibration adjustment (refer to Sectadb).

14. Follow the procedure foa multipointprecision checkrefer to Sectiorb.7).

15. Theinstrumentis now ready for operation.

A~
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The Serinus 50 is designated as equivalent method £Q@#188 by the U.S. EPA (40 CFR Part 53).
The instrument must be used under the following conditions to satisfy its equivalency:
Range

0-0.5ppm

Ambient Temperature

20-30°C

Line Voltage

105- 125 VAC, 60 Hz

Pump

Acoem Australasiaptional internal or external pump

Filter

Factory setup to meet requirement:

Instrument Sttings

If the units in the Measurement Menu are changed from volumetric to gravimetric (or gravimetric to
volumetric), the instrument must be calibrated.

The following menu selections must be used:
Measurement Settings

Backgroundnterval: Enabled
Calibration Menu

Span Gmp: Disabled
Diagnostics Menu

Press/Temp/FlovComp: On
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Diagnostic Mode

Operate

Control Loop

Enabled

The instrument must be operated and maintained in accordance with this user manual.

The Serinus 50 analyser is designated U.S. EPA Equivalent Method with or without the following
options/items:

Internal pump
Rack mount assembly

Optional Ethernet port

Ve

259b ¢eL)S ! WHINRP Gt { Si

The Serinus 50 has been certifiedTidVPerformance Standards for Continuous Ambient Air Quality
Monitoring Systems, certificate numberTUV936/21221977/B The Serinus 50 must be used under
the following conditions to meet EN requirements:

Range

0-400 ppb

Ambient Temperature

0-30°C

Instrument Sttings

Theinstrumentmust be operated and maintained in accordance with this user manual.
The following menu selections must be used:
Calibration Menu

Span Gmp: Disabled
Diagnostics Menu

Press/Temp/FlovGomp: On

Diagnostic Mde: Operate

Control loop: Enabled
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Transporting thanstrumentshould be done with great care. It is recommended that the packaging
the Serinus was delivered in should be used when transporting or storing

When transporting or storing thimstrumentthe following points should be followed:

1.
2.

TurnOFRhe instrumentand allow it to cool down.

Remove all connectionsf pneumaticpipe, power cablesand communicatiorcablesfrom the
instrument

Refer toFigure36. If storing over a long period (gixonths) turn the batteryOFFoy the switch on
the maincontroller PCA

Remove thenstrumentfrom the rack.

Refer toFigure37. Seal each pneumatic ports with a dust plug.

Dust Plug —>

Figure37 ¢ Dust Plugs

Refer toFigure35. Remove the USB memory stick and pack with instrument

If you have the IZS option installed refer to Sec#on.3for specific transporting and storage
instructions.

Place thenstrumentback into a plastic bag with desiccant packs and seal theidegly the bag
supplied upon delivedy

Refer toFigure38. Place thanstrumentback into the original foam and box it was delivered in. If
this is no longer available firmbme equivalent packaging thatovides protection from damage.

Note: Acoem Australasi,ecommended to use the same packing material in which instrumen

delivered.

10. Theinstrumentis now ready for long term storage or transportation.

Note: After transport or storage thenstrumentmust be set up and calibrated
(referto Section2.3.4)
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Poly Bag

BN

Figure38 ¢ Packing Instruction
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3. hLISNY GA2Y

3.1 2 | NivLJ

When the instrument is first turned ON it must go through a period of adjustment and calibration. No
samplemeasurements are taken during this waump period.Ensure that the previous sections on
setup have been completed first. If the warmup routine does not complete, Refer to Ségtion
Troubleshooting.

The followingactivitiesoccur during warrrup:

High Volt Check

Checks to see if the flag to run the high voltage tuning is active.
High Volt Adjust

If the high voltage tuning flag is set to activeethigh voltage digital pot is adjusted to set the high
voltage supply to the PMT for optimal range and performaifdde high voltage tuning flag is not set
to active, this step is skippe@he high voltage tuning flag gets set to inactive as part of the adjust
routine, so it will not run at the next startup unless the user sets the flag to active again.

Cell Temperature

Checks to see if the cell temperature has reach@d% of the target set poirand waits until that
threshold has been met. During this time, the lamp current is run up to 10mA higher than the setpoint.

Lamp Stabilise

Adjusts the lamp current tthe set point (default i85mA) and waits forseveral minutes, so thahe
lampoutput canstabilise.

Ref Stabilise

The instrument adjusts theeference gain pot until theeference voltagds between 2.3 and 2.7V

Once the Reference voltage is&3PT +> Al 62y Qi 06S FR2dzaGSR | 3L Ay
to 3.5V. The instrument thewaits for the reference voltage signal to stabilie¢he instrument does

not progress past this point, refer to Sectién

Zero Adjust

Adjusts the measure zero pot until the concentration voltage reaches 10 thlen makes a small
increase to the measure zero pot to brititge concentration voltaggust above zeroThe ®rinus50

series Zero Adjust will only be triggered again at the next startup or if the concentration voltage goes
too far negative for too long.

During the Zero Adjust, if concentration voltage cannot be brought into the required range, the
instrument will not progress past this state. In such a case, refer to Séttion

After warmup, the instrument will immediately begimaking measurements (refer to Sectidr2).
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The Serinus 50 primarily operates in one continusasiplecycle. A background is performed after
warm-up and once a day at 23:50. It is used to measure background fluorescence in the cell and is
subtracted from sample measurements

Table4 ¢ Measurement Times

Instrument State Duration (minutes) Description

Bkgnd Fill 4 Reaction cell fills with background air
Bkgnd Meas 5 Measurement of background air
SO2 Sample Fill 3 Reaction cell fills with sample air
SO2 Sample Meas continuous Measurement of sample air

33 DSYSNIt bhyBaNNhayzy

3.3.1 Keypad & Display

Theinstrument is operated with the use of fosets of buttons

Figure39 ¢ Font Panel

Selection Buttong1)

The selection buttons will perform the function specified directly above it on the screen. Generally this
involves opening a menu, editing a valaecepting or cancelling an edit starting an operation.

Scrolling Buttong?2)

The scrolling buttons allowhe user 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 home 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.
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Keypad(3)
The keypad containdie 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 kdsyeny.
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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Function

o9)
=
=k
o
=]

1 1 or space, underline
2 2,A,B,C,a,b,c

3 3,D,E F,de,f

4 4,G,H, 1, g, h,i

5 53, K, L jkl

6 6,M,N,O,m,n,0
7

8

9

0

(

7,P,QR,Spaqrs
8, T,UV,tuv
9 W, XY, Z,w, XY,z

0 or space, underline

) 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

A red light indicatethat the instrument has a major failure and is not functioning.

An orange light indicates there is a minor problem with the instrument,tbatinstrument may
still take measurements reliably.

A green light indicates that the instrument is working and there are no problems.

In the case of an illuminated orange or red status ligid to the Status Menuto find which
components are failingrefer to Sectior8.4.4) or press the orange or red status light butttinseea
pop-up box with a full list of current faults.

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

If none ofinstrument 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.
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3.3.2 Home Screen

The home screeis composed of seven partseadings (1), error/status line (2), instrument activity
line (3), selection buttons (4), time/date (5), concentratianits (6) and USB status (7).

S0, o
wer: —(), 0002
|

e (), 0002
|

Flow Fault®
=02 SAMPLE HEFISQ

Z0z1-11-2=

o

Figure40 ¢ Homecreen

Reading (1)

Displayghe concentration being measured in reahe. The display can be configured to show just
the instantaneous data or the instantaneous and average (fefer to Sectior8.4.9).

Error/Status Ling2)

The error/status line providethe user with information on any problems the instrument may have. It
displaysthe highest priorityerror or status condition contained in th8tatus Menu(refer to Section
3.4.9.

Instrument Activity (3)

This line shows what function the instrument is currently performing. Generally, it will show three
groups of actionswWarm-up, Measurement oiCalibration

SelectionButtons (4)

These buttons are used on the honsereen to enter one of two menus. Tiguick Menu(refer to
Section3.4.]) contains all information and features necessary for scheduled maintendheéviain
Menu (refer to SectiorB.4.2 contains all information and fields availableti® user and is generally
only used during initial saip and diagnostics

Time and Datg5)
Thetime anddate are displayed in between the menu buttons at the bottom of the screen.
Concentration Unitg6)

The instrument units are displayéudthe bottom right corner of the display.
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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
be inserted Underneath the US8ymbol arrows may be displayed which indicates data transfer. The
USB memory stick must not be removed whife arrows are visible.

Note: To safely remove the USB memory stick, havigate t@hiek Menuand use theSafely
Remove USHRick function (refer to Sectior8.4.1).
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Menus & Screens

Quick Menu

Main Menu

Analyser State Men

General Settings
Menu

Measurement
Settings Menu

Calibration Menu

Status Menu

Temperature Menu

L

Pressure & Flow
Menu

Voltage Menu

_| Pressure Calibratior

Menu

Flow Calibration
Menu

Diagnostics Menu

Calculation Factor
Menu

Data Logging Men

Serial
Communication

Digital Pots Menu

Internal Pump Men

Valve Menu

Tests Menu

Digital Input Test
Menu

Digital Output Test

Menu

Analog Input Menu

Communications _

Menu

Analog Output Men

Digital Input Menu

Digital Output Ment

Network Menu

Bluetooth Menu

Trend Display Men

S

Chart

Advanced Menu

Hardware Menu

Parameter Display
Menu

Menu

Operation

Pages¢



Serinus® 50Jser Manual3.4

The menu system is divided into two sections selectable fronHitrae ScreenTheQuick Menuand

the Main Menu. TheQuick Menucontains all information and operations necessary during scheduled
maintenance visits. Thdain Menu contains all fields that are accessible to usdtsprovides
information on component failureand measurement parameters as well as editable fields and test
procedures.

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

For example, the manuatalibration type andmode can only be changkwhen the instrument has
finished thewarm-up process

3.4.1 Quick Menu

TheQuick Menucontairs all the maintenance toolsn one easy to use screel.allows operators to
perform calibrations, check important parameters and revibeservice history

QUICKE HMEHLU
Span Calibrate 502
Event Log F
trument Online
remowve USE stick k

| 2 . iain 1.0000

Due 2021-12-01

Figure41 ¢ Quick MenuScreen

Span Calibrate SO2 This field is used to perform a span calibration adjustment and shc
only be used when a known concentration of span gas is being dre
through the reaction cell and the reading is stable.

Activating the span calibrate field for a named gas will open a dialc

box. Enter the concentration of the span gas that the instrument is
sampling and presAccept

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

The log is organgl by month. Whenhe userentersthis screenthey

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

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

SafelyRemove USHERick Always select this menu itermefore removing the USB memory stick
or select the same menu item from tf&ervice Menyrefer to
Section3.4.13. Failure to do this may cause corruption of the
memory stick.

Instrument Gain This is a multiplication factor which is used to adjust the concentra
measurement to the appropriate level (set by performing@an
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Calibratg). This should be recorded after each calibration in the
station log book.

Next Service Due

A field that notifieshe userwhen the next instrument service is due.
This value is editable in tHéext Service Duéeld of theAdvanced
Menu (refer to SectiorB.4.31). This field is only displayed in the two
weeks prior to the date displayed in this field or after the date has
occurred.

3.4.2 Main Menu

There aresevenmenus on theMain Menuscreen.

MAIH HMEHLU

Analyser State Menu

Settinas Menu

ment Settinas Menu
ation Menuw

Mernu

B |ﬁuﬁicatinrs Menu
Trend Display Menu

Figure42 ¢ Main Menu reen

Analyser State Menu

Refer to Sectio’.4.3

General Settings Menu

Refer to Sectio’.4.8

Measurement Settings Menu

Refer to Sectio’.4.9

Calibration Menu

Refer to Sectio3.4.1Q

Service Menu

Refer to Sectio3.4.13

Communications Menu

Refer to Sectio3.4.22

Trend Display Menu

Refer to Sectio3.4.31

Operation
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3.4.3 Analyser State Menu
Main MenuA Analyser State Menu

This displays the status of varioymrameters thaaffect instrument measuremest

AMALYSERF STATE HMEHU
Status Menu
~2 Menu

Flow Menu

Serinus

aSM Mo
20 .

Figure43 ¢ Analyser State Menscreen

Status Menu Refer to Sectio’.4.4

Temperature Menu Refer to Sectio.4.5

Pressure & Flow Menu Refer to Sectio’.4.6

Voltage Menu Refer to Sectio3.4.7.

Model This field will display the instrument model (e.g. Serib)s

NominalRange The measurement range of the instrument.

Ecotech ID The Acoem ID number (called Ecotech ID in firmware).

Serial No. The main controller PCA serial number.

Board Revision The main controller PCAersion.

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 amthte of the last power failurer when
power was disconnected from thiastrument
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3.4.4 Status Menu

Main MenuA Analyser State MenW, Status Menu

TheStatus Menupresents a list of the currefass/Faiktatus of the main components. Durimgrm-
up, the status of some parameters will be a dashed line.

STATUS MEHU

List
e Due
Mode

Figure44 ¢ Status MenuScreen

Event Log

This field enters a screen with a log of all the events that the
instrument has performed. These events include errors and
warnings. This log is stored on the USB memory stick.

The log is organised by month. Whigre userentersthis screen
they will be prompted to enter the month for whictiney wish to
view events.

Show Error List

This field allows the user to display the list of current errors and
warnings on the screen. Pressing either of the selection buttons
will clear the screen.

Next Service Due

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

Maintenance Mode

9 NNE NJ A ¥ (hKi&ntehancel SONBTAS B4R {

+5V Supply

Pass if the +5 V power supply is within the acceptable range.

+12V Supply

Pass if the +12 V power supply is within the acceptable range.

+ Analog Supply

Pass if the analog power supply is within the acceptable range
(+12 V).

- Analog Supply

Pass if the analog power supply is within the acceptable range
(12 V).

A2D Fail only if a problem is detected with the analog to digital
conversion

Cell Temp. Pass if theell heater temperature is withist 10%o0f the heater set
point (refer to SectiorB8.4.5.

Lamp/Source Pasdf the lamp current is between 1550 mA

Perm Tube Oven

[1ZS Internal Spainablel]

Pass if thd?erm Tube Oveheater temperature is withirt 10%o0f
the Perm Tube Oveset point in theHardware Menu(refer to
Section3.4.34.

Cooler

Status ofthe PMT cooler. It must be 13 $1.0%to pass

Operation
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Ref Voltage Pass ithe reference voltage is within acceptable limis5 ¢ 3.5
V).
High Voltage Fail if the high voltage value is more than 20 below or more thar

30 above the target.
Default target is 700V (therefore default limits are 6BB0V).

System Power

Pass if the system has an adequate electrical supply.

Diagnostic Mode

Error if the electronics are iBiagnostic Mde (refer to Section
3.4.19.

Diagnostic PTF Comp

Error if thePres/Temp/Flow Compis disabled (refer to Section
3.4.19.

Diagnostic Control

Error if the control loop is disabled (refer to Sectid.14).

Valve Manual Control

Error if the valve sequencing is disab(eefer to Sectior8.4.17).

S0O2 Conc V Saturated

Indicates if the voltag of the concentration duringheasurement
is within the limits of the analog toigital converter {0.26 V to
3.29V).

Bkgnd Conc V Saturated

Indicates if the voltag of the concentration during background
measurement is within the limits of the analog to digital convertt
(-0.26Vto 3.29 V)

Pressure Calibration

Error if the user is performing a pressure calibration.

Flow Calibration
[Internal PumpEnabled

Error if the user is performing a flow calibration

Flow Fault

Ok whenthe instrument hasacceptablesample flov based on the
difference between cell and ambient pressures.

With the internal pump option this fault is monitored by a flow
sensor.

Flow Block Temp.
[Internal PumpEnabled

Pass ithe flow blocktemperatureis within 10%o0f the heater set
point (to keep a constant accurate flgw

Cell Press > Ambient

This error occurs when the pressure inside the instrument exce
the ambient pressure.

Chassis Temp.

Pasdf the chassis temperature is within the acceptable linfits
50 °C)

USB Stick Disconnected

Detects whether a USB memory stick is plugged into the front L
port.

Instrument Warmup

Ok once the instrument is out of warop status

Backgrounds Disabled

Ok if the menu itenBackgroundsn the measurement settings
menu is enabled.
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3.4.5 Temperature Menu

Main MenuA Analyser State Men#\ Temperature Menu

TEMPFEEATURE HMEHU
Temperature Units

Foint wzELL) a0

Foint (FLown 20

S0.02

Figure45 ¢ Temperature MenuScreen

Temperature Units

The current temperature units of th@astrument(Celsius
Fahrenheitor Kelvin).

Set Point (CELL)

The temperature set point of theeaction cell The factory default is
50°C

Set Point (FLOW)
[Internal PumpEnabled

The temperature set point of the flow block &ier. The factory
default is 50 °C

Cell

Displays current temperature of theaction cell

Flow Block
[Internal PumpEnabled

Displays the current temperature of the flow block.

Perm Tube Oven
[1ZS Internal Span Enabled]

Displays current temperature of thgermeation tube oven

Chassis Displays the temperature of air inside the chassis, measured on t
main controller PCA board.
Cooler Temperature of thePMTcold block.

Chassis Humidity

Displays thénumidity percentageof air inside the chassis, measure
on the main controller PCA board.

Operation
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3.4.6 Pressure & Flow Menu

Main MenuA Analyser State MenW, Pressure & Flow Menu

FRESSURE & FLOW HEHU
Fressure Units
Ambient
Cell
Flow Units

Foint
Flow

Figure46 ¢ Pressure & Flow Mentcreen

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

Ambient Current ambient pressure.

Cell Current pressure within the reaction cell.

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

Flow Set Point User selectable instrument sample flow target.

[Internal PumpEnabled

Sample Flow Indicates the gas flow through ¢hsample port of the instrument. The
value should be ~@3 slpm If there is an error with the sample flow, it
will read 0.00 slpm.

Note: LG A& GKS dzaSNIDa NEB aEgvyaitswinénfcadibiaiing theflod S

3.4.7 Voltage Menu

Main MenuA Analyser State Men# Voltage Menu

UDLTAGE HMEHU
High Woltage
Lamp Current

R LI

Fef.
Flow

Figure47 ¢ Voltage MenuScreen
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High Voltage

The voltage applied to the PMmormally set to 700 volts 15V for
ambient applications)

Lamp Current

Displays the UV lamp current in mA

Conc Voltage (RAW)

Voltage from the sensor proportional to the detected signal from the
reactioncell. This voltage represents the actual measurement of gas.

Conc Voltage

Displays the detector voltage after PGA scaling.

Ref. Voltage

Displays the detector voltage after PGA scaling.

Flow Voltage
[Internal PumpEnabled

The current voltage measured from the sample flow.

+5V Supply

+5V power supply.

+12V Supply

+12V power supply.

+ Analog Supply

+12V (primary) power suppl The value should be within2 V.

- Analog Supply

-12V (primary) power supply. The value should be withihV.

3.4.8 GeneralSettingsMenu

Main MenuA General Settings Menu

GENEEAL SETTINGS MEHU

Eackliaht

Temperature
Lre Uhnits

2021-11-26
13:50: 28
Alwuauys ﬂnE

S0 =0,000% I_J_iE

Figure48 ¢ General Settings Men&creen

Decimal Places

Select the number of decimal places-@) used for the concentration
displayed on thdhomescreen.

Conc. Units

Sets the concentration unitpgpm, ppb, ppt, mg/m3, > 3 K ¥rag/m3).

Reference Temperature
[Gravimetric Units]

This option only appears if concentration units are set to gravimetric
(mg/m3,> 3 k ¥rag/ma3).

Select eithe °C 20 °Cor 25 °Cas the reference temperature to be use
for the conversion of the measured volumetric values to mass values

Temperature Units

Select the units that temperature will be displayed @e(sius
Fahrenheitor Kelvin).

Pressure Units

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

Flow Units

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

Operation
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Date Displays the current date and allows users to edit if required.
Time Displays the current time and allows users to edit if required.
Backlight Select the length of time the screen and keypad backlight re@&in

after a buttonpress.The settingAlwaysOff means the backlight never
turns ON the settingAlwaysOnmeans the backlight never tur3FF
and the settingDaytime means the backlight will turns ON from 7 am t
7 pm or 30 minutes after any operation.

Home Screen This field allows the user to display concentrations onttbme screen
in two formats. The first ifnst. onlywhich displays only the
instantaneous concentration reading, the seconth& & Avgwhich
displays both instantaneous and average concentration orhtirae
screen.The average is measured over the time period set in
Measurement SettingdMenu (refer to Sectior8.4.9.

Char 0 has Slash When enabled, thénstrumentwill display the zero character with a
slashQv 2 RAFFSNBYGAIGS AG FNRY |

3.4.9 Measurement Settings Menu

Main MenuA Measurement Settings Menu

MEASUREHMENT SETTIHGS HMEHLU
Auverage FPeriod
Cal. Averadgde FPeriodlDisabled
Min. Data Capture
Filter Tupe

S1zZe

Figure49 ¢ Measurement Settings Mencreen

Average Period Set the time period over which the average will be
calculated: Minutes (1, 2, 3, 4, 5, 6, 10, 12, 15, 20
30) or hours (1, 2, 4, 6, 8, 12 or 24) or rolling hourl
averages over the last (4 or 8) hours

Cal. Average Period WhenEnabledcan ®t the time period over which
the calibrationaverage will be calculateghen the
system is irCal. Mode SPANr ZEROMinutes (, 2,
3,4,5,6,10,12, 15, 200r 30) orhours (, 2, 4, 6, 8,
12 or 24) or rolling hourly averages over the ladt (
or 8) hours Default is Disabled.

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

The default is 0%, which reflects past behaviour o
the instrument: turning on a machine with 15
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minute averaging any time between 1:01:14 with
a setting of 0% would produce #### until 1:15
(because by 1:15, there was at least 1 valid
measurement to construct the average from).
However, a setting of 100% would mean the value
stayed #### until 1:3(because there needs to be g
complete 15 minutes worth of measurements to
construct the average from).

Filter Type

Sets the type of digital filter usetl¢ne, Kalman 10
seG 30 se¢60 se¢90 se¢300 sewr Rolling.

The Kalman filter is the factory default setting and
must be used when using the instrument as a U.S
EPA equivalent method or to comply with EN
certification. The Kalman filter gives the best over:
performance for this instrument.

Rolling Size
[Rolling Filter]

Sets the number of measurements included in the
rolling average. Only availablehe Filter Typeis set
to Rolling

Backgrounds The default setting is enabled. When enabled it

allows the user to edit the background interval via
the following fieldsTime, Repeatand Units.
When any of the backgrounds fields are edited the
instrument will automatically calculate the date an
time the next background is due to run and display
under each relevant field.

Date Displays thelate that the nextbackgrounds due to

[BackgroundsEnabled run.

Time Edit and displathe time thatthe next background

[Background<Enabled will run. The time is set using a 24 hour clock.

Repeat Defines an interval value for the repeat of the

[Background<Enabled background based on thenits selected This field
indicatesthe delay periogd once thespecified
amount of timehas lapsedhe background will
automatically run againThe user can edit this field
but some restrictiorappliesdepending on théJnits
selected5 STl dzf G A& amé d

Units This is where the user can define the type of units

[BackgroundsEnabled for the Repeatdelay periodFor example: &Repeat

of ¢ IWitR2 FDay® means that a calibration
will automaticallyrun everyday at the defined time
5STldzA & A& a5l eaéod

Operation
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3.4.10 Calibration Menu

Main MenuA Calibration Menu

Calibrating the instrument should be done with cérefer to Sectiorb before using thesenenus).

CALIBEATION HEHL

External
External

Figure50 ¢ Calibration MenuScreen

Cal. Type

Depending on the selection in this field, a number of extra menu item
will be displayed. These are separately documenteddamual Mode
(refer to Sectior8.4.10.0) andTimed Mode(refer to SectiorB8.4.10.2.

Select theCal Typefield and select eitheTimedor Manual.
Timedmodeis an automatic calibration controlled by the
A Interval between cycles

A Length of each calibration cycle

A Time vhen the calibration will begin

A Check only or automatic compensation

Timed calibration with span corepsationenablel does notfulfil U.S.
EPA approval.

Manual modeallows the user to choose the type of calibration they wi
to perform and will open the appropriate valves in preparation for the
user to perform ananual calibrationThe setup used will deperah the
Cal.Mode selected

Manual mode is set as default.

Zero Source

Select whether the instrument will sample from theternal @libration
port or from the internal zero souroghen zero gas is requested

Span Source
[1ZS Internal Span Enabled]

Select whether the instrument will sample from thzternal @libration
port or from the internalZSsourcewhen span gas is requested

Cycle Time

The duration okachCal.Mode (span and zero) when performir@ycle
Mode (refer t03.4.10. or Cal. Types set toTimed(refer to Section
3.4.10.2.

Span Calibrate SO2

This field is used to perform a span calibration and should be only us
when a known concentration of span gas is running throughrélaetion
cell and the reading is stable.

Activating the span calibrate field for a named gas will open a dialog
Enter the concentration of the span gas that the instrument is samplii
andpressAccept
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Perm Conc
[1ZS Internal Span Enabled]

This is the calculated concentration of the gas being released from tr
permeation oven based on the user settings defined intiaedware
Menu. This value should be referred to when selecting internal span
mode.

Zero Calibrate SO2

Thiscommandis used to correct the zero calibration setting. This optic
should be used only when zero gas is running throughrehetioncell
(refer to Sectiorb before using this command).

Manual Background

Selectingstart will immediately perform a background.

Pressure Calibration Menu

Refer toSection3.4.11

Flow Calibration Menu
[Internal PumpEnabled

Refer toSection3.4.12

Pressure SO2

This field displays theeaction cellbressure measured during the last
calibration.

Temperature

Reaction celléemperaturewhen the last span calibration was performe

These items appear in th@alibration MenuwhenCal. Types set toManual.

Cal. Mode

When calibration type is set tlanual the instruments operational
mode can be chosen from the following:

A Measure(default):Is the normal measurement through the sample
port.

A Zera This mode will take air through the calibration port so that a
zero calibration can be performed. Data is flagged as zero data.

A Span This mode will take air through the calibration port so that a
span calibration can be performed. Data is flagged as span data.

A Cycle Performs a zeranda spanCal. Modeand thenreturns to
measure mode. The length of time spent measgreach calibration
mode is set irCycle Timédrefer to Sectior8.4.10.).

While the instrument is still in the warmp period (refer to SectioB.1)
the Cal. Modecannot be changed frorivleasuremode.

These items appear in th@alibration MenuwhenCal. Typeés set toTimed

Date Enter the date for the next calibration to start.

Time Enter the time that calibration will be performed. The time is set using
24 hour clock.

Repeat This fieldindicatesthe delay periogdonce thespecified amount of time
has lapsedtte caibration willautomatically run againThe user can edit
this field (from 1- 20,000 unit3.

Units This is where the user can define the type of unitstfierRepeat delay

period.For example: Aepeatof 3¢ | Y R @ay% ieans that a
calibration will automatically be performed evettyree days.

Operation
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Span Compensation WhenEnabledthe instrument willautomatically perform é&pan
Calibrate SO2at the end of theCycle Timeandadjust the gain based on
the Span Level

WhenDisabledit will do a precision check onlgp adjustmentis made
Timedmodewith span compensation enabled does not fulfil U.S. EP£
approval or EN certification.

Span Level Enter the concentrationfospan gas expected. Used when tgan
Compensatioris Enabled

3.4.11 Pressure Calibration Menu
Main MenuA Calibration MenuA Pressure Calibration Menu

Entering this menu will set the valves to the pressure calibration configuration; leaving the menu will
restore the valves to normal operation (Refer to Secbd).

FRESSUERE CALIBEATION HEHLU
Dacuum Set PL. 84 .20
Ambient Set Pt. Z11.10
Fressure Units
Ambient
Cell

Uacouum Cal Mode
T

ient 1 Mode

Figure51 ¢ Pressure Calibration MenGcreen

Vacuum Set Pt. The zero point for the calibration. Activating this item will open a dial
box of instructions.

Ambient Set Pt. The high point for the calibration. Activating this item will open a dial
box of instructions.

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

Ambient The current ambient pressure.

Cell The current pressure in the reaction cell.

The current reaction cell pressure displayed as a raw voltage.

Vacuum Cal Mode Defaults to Off. When turned On, the valves will be set to the same ¢
as during &/acuum Set Ptadjustment, but there is no adjustment.
Used for checking the accuracy of the vacuum pressure calibration.
There are no dialog boxes or prompts, so the user needs to follow
similar steps and precautions as duriigcuum Set Pt.

Ambient Cal Mode Defaults to OFF. Similar Yacuum Cal Modgexcept the valves are set
to check the ambient calibration.
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3.4.12 Flow Calibration Menu (Optional)
Main MenuA Calibration MenuA, Flow Calibration Menu

This menu only appears when the internal pump option is instalRefer to Section5.8 for the
calibration procedure. Setting th®ump Control to Manual will automatically disable the valve
sequencing ready for flow calibration.

FLOHW CALIBRATIOHN
Flow Set Foint

=11

al. Point

al. Zero

Sample Flow

Internal Pumpe
ontrol

Figure52 ¢ Flow Calibration Menuscreen

Flow Set Point The desired sample flow target.
Cell The current pressure in theactioncell.
Cal. Point The flow at which the last flow calibration was performed?dinp

Controlis set toManual and Internal Pumpis ON, this field can be
edited to calibrate the current flowmgainst a reference

Calibration must be done at or near the flow set point for best results
(refer to Sectiorb.8).

Cal. Zero If Pump Controls set toManual and Internal Pumpis Off, activating
this command will calibrate the flow sensor zero pdimfer to Section
5.8).

Sample Flow Current sampldlow through the instrument This is only accurate whet

reading close to the flow calibration point.

Internal Pump This field allows the internal pump to be turned ON or OFF. This fielc
only editable when théump Controfield is set toManual.

Pump Control Set toManualto disable the automati®ump Control Auto allows the
flow PID to modify the pump coarse and fine settifgiFAR Wil
transition toAuto after one second.

Coarse Internal pump speed control @arse). This field is only editable when
the Pump Controfield is set taManual.

Fine Internal Pump speed control (Fine). This field is only editable when t
Pump Controfield is set toManual.

Valve Menu Refer to Sectio3.4.17
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3.4.13 Service Menu

Main MenuA Service Menu

FLOW CALIBEATION

Flow

Fine

“hal

Set Point

Foint
Zerao
Flow

F o m pe
Control

S02: —0.0003

Figure53 ¢ Service MenuScreen

Diagnostics Menu

Refer to Sectio3.4.14

Calculation Factors Menu

Refer to Sectio3.4.21

Load AuteBackup Config.

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

Load Configuration

Loads auser selectableonfiguration file from the USB memory stick.

Save Configuration

Saves all of the EEPR@Mred userselectablaenstrument
configurations to the USB memory stick (calibration and communicat
settings, units, instrument gain, etc.) thiere are problems withthe
instrumentuse this function to save settings to the removable USB
memory stick and send this fileofjether withthe parameter lissave to
your supplier with your service enquiry.

Save Parameter List

Saves a text file of various parameters and calculation factdise liser
hasproblems withthe instrumentuse this function to save settings to
the removable USB memory stick and send this tiilggther with the
configuration savito your supplier with your service enquiry.

Instrument

This field allows thanstrumentto be set to eithetOnline (normal
instrument operation) otn Maintenance(data is flagged as invalid).

Next Service Due

Displays when the nexicheduled service is due.

SafelyRemoveUSBStick

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

System Restart

Activating this will restart thénstrument
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3.4.14 Diagnostics Menu

Main MenuA Service MenuA Diagnostics Menu

DIAGHOSTICS F02 ¢

Digital
Internal
L) ;

(11}

n —

= m
1]
o I o 2

.i.
=]
C

(u]
|

MEHMLU

Fot=s Menu
Fume M

:Flnw

2N

Compe .

Figure54 ¢ Diagnostics Menuscreen

Digital Pots Menu

Refer to Sectio3.4.15

Internal Pump Menu
[Internal PumpEnabled

Refer to Sectio3.4.16

Valve Menu

Refer to Sectio3.4.17

Tests Menu

Refer to Sectio3.4.18

Pres/Temp/Flow Comp.

On (default). Is used to compensat@strumentmeasurements for
environmental fluctuations that might affect readings (pressure,
temperature and flow).

Off: Is used only when running diagnostics.

Control Loop

Enabled(defaulty Allows the instrument to automatically adjust digital
pots and other outputs.

Disabled Prevents the instrument from changing most outputs so the
service technician can manually control them.

Operation
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3.4.15 Digital Pots Menu
Main MenuA Service Menud Diagnostics Menw Digital Pots Menu

Digital pts are electronically controlled digital potentiometers used for adjustments to operations of
the instrument Each of the digital pots can go from B55.This menu should be accessed only during
diagnostics.

Unless theControl Loopis Disabled(refer to Sectior8.4.14, changes to the potmaybe modified by
theinstrument This is intentional; some diagnostics aretlskme with instrument feedbacand some
are best done withut.

DIGITAL FOTSE HMEHMLU

HY Auto Tuning

High Wolt Adj FPot 1449
High LU L 3¢ Fi0.02
Lampe Adjust

Lamp Current

FGA Gain
Input Pot
Conic. Woltaao
Conc. UWaolt

Figure55 ¢ Digital Pots MenuScreen

HV Auto Tuning Disabled When the instrument first starts it will tune the
high voltage supply by automatically setting the
High Volt Adj PatAfter a stable value is reachec
the instrument willDisablethe HV Auto Tining.
You can force the instrument to #ene the high
voltage supply by setting this field Enabledand
rebooting the instrument.

High Volt Adj Pot 145- 165 Allowsmanualadjustment of the PMT high
voltage supply

High Voltage 690 - 715 The voltage applied to the PMT

Lamp Adjust Pot 20-200 Adjusts the UV lamp current

Lamp Current 34-36 Displays the UV lamp current in mA

PGA Gain 1-128 Displays the gain of the PGA

Input Pot 128 Reduces the raw signal to measurable level

Conc. Voltage (raw) 0-31 Theconcentrationvoltage measured by the
analog to digital converter

Conc. Voltage 0-3.1 Theconcentrationvoltage after adjustmentor
the PGA gain factor

Meas. Zero Pot 25-220 Maintains the electronic zero adjustment

Ref. Zero Pot 128 Offset adjustment for the reference voltage
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Ref. Gain Pot 10-100 Adjusts the reference voltage. Adjustment occu
at start up and when the reference voltage is
outside the target range (1.63.5V).

Ref. Voltage 15-35 The reference voltage of the detector

Diagnostic Mode Operate Operate(default): Puts the instrument in normal
operation mode.

Preamp Injects an artificial test signal into the
Preamplifier module mounted in the optical
bench to verify that the Preamplifier, cabliagd
electronic circuitry on the main controller PGA
operating correctly. When in thidiagnostic
Mode, adjust theDiagnostic Test Pdtom

0-255. This will produce a change in

the concentration voltage as well as the indicate
gas concentration.

Electrical Injects an artificial test signal into the
electronic processing circuitry on the main
controller PCA to verify that the circuitry is
operating correctly. When in thidiagnostic
Mode, adjust theDiagnostic Test Pdtom

0- 255. This will produce a change in the
concentration voltage as well as the indicated g
concentration.

Optic[Optional} Emits artificial light into the
Reaction Celio simulate a reafluorescence
emission This will verify that the PMT, Preamp
and electronic circuitry on the main controller
PCA is operating correctly. When in this
Diagnostic Mde, adjust theDiagnostic Test Pot
from 0- 255. This will produce a change in

the concentration voltage as well as the indicate
gas concentration. This menu item is only
available if you have installed the optical test
lamp (refer to Sectiol.4.349.

Diagnostic Test Pot 0 This Digital Pot is used for diagnostics only. Wt
in the Electrica] Preampor Optic Diagnostic
Mode, this Digital Pot should be adjusted from
0-255. This will produce a change in

the concentration voltage as well as the indicate
gas concentration.
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3.4.16 Internal Pump Menu (Optional)
Menu A Service Menw Diagnostics Menw Internal Pump Menu

This menu only appears when the internal pump option is instalisdting thePump Controlto
Manualwill automatically disable the valve sequencing.

Cell 5T Lorr
Sample Flow g Slem
al Pumpg
ontrol

Figure56 ¢ Internal Pump MenuScreen

Flow Set Point The desired sample flow target.
Cell The current pressure in the measurement cell.
Sample Flow Current gas flow. This is only accurate when reading close to the flow

calibration point.

Internal Pump This field allows the internal pump to be turn@Nor OFFEIf the user
adjusts this field the?ump Controlwill automatically change tManual.

PumpControl Set toManualto disable the automatic flow controAuto allows the flow
PID to modify the pump coarse and fine settingSARWill transition to
Auto after one second.

Coarse Internal pump speed controlCarse). This field is only editable when the
Pump Controfield is set taManual.

Fine Internal Pump speed control (Fine). This field is only editable when the
Pump Controfield is set toManual.
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3.4.17 Valve Menu
Main MenuA Service Menwd, Diagnostics MenW Valve Menu

TheValve Menuallows the user to observe thastrument controlledswitching of thevalves If the
valve iOnit means the valve is energised. When a three way valve is i@trgtate it will now be in
the NC (normally closed) position as shown in the plumbing schematic. Wh¥falhe Sequencing
Disabledthe user has theability to turn the valveOff and On manually.lt is recommended that the
Valve Menube used by a trained technician following the plumbing schematic (refer to Sé€cfpn

UALUE HMEHLU MFLE FILL

Walwe Sequencing Enabled
Sample~sCal

Internal

Fressuri

Figure57 ¢ Valve MenuScreen

Note: When interpreting the information below regarding the flow path through the valve no
that (NC = Normally ClosedNO = Normally Open) and (Ceninon)

Valve Sequencing WhenEnabledthe valves wilturn ONand OFFunderthe
instrumentscontrol (even ifthe user hasnanually turnedOff
or Ona valve).

WhenDisabledthe valves will change only in responseato
dz& Saetin

Sample/Cal Indicates if theSample/Calalve on theCalibration Valve
Manifold is Off or On. This will determine the port the
instrument draws its sample from.

Off =Flow from NO to C (drawing sample from Bample
Port).

On=Flow from NC to C (drawing sample from ®alibration
Port).

Internal Zero/Cal Indicates if thdnternal Zero/Calvalve on theCalibration Valve
Manifold is Off or On. Thiswill determine the port the
instrument dravs its sample fromwhen selectingCal. ModeA
Zera

Off = Flow from NO to Glfawing sample from th&Gnd Air
Port).

On= Flow from NC to Cr@wing sample from th€alibration
Port).

Pressurised Zer@OPT) Indicates if theoptional pressurisederoport valve isOff or On
(refer to SectiorB.8).
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depending on thénternal Zero/Calalve(refer to Sectior8.7).

Pressurised Spa(OPT) Indicates ifthe optional pressurisedpanport valve isOff or On
(refer to SectiorB.8).

Internal Span A Whenlnternal Span Aand B are Onthe instrument will sample

[1ZS option] from the BGnd Air Portirawing internal zero or internal span

Internal Span B Same asnternal Span Aabove(refer to Sectior8.7).

[1ZS option]

3.4.18 Tests Menu

Main MenuA Service MenuA Diagnostics MenwA Tests Menu

TEZTS HMEHL

Screen Test
Digital Input Test Menuw
Digital Output Test Menu

Figure58 ¢ Tests MenuScreen

Screen Test Performs a screen test by drawing lines and images on the screen sc

keypadkey to step through the test.

the operator can determine if there are any faults in the screen. Paes:

The up and down arrow keys will adjust the contrast.

Digital Input Test Menu Refer to Sectio.4.19

Digital Output Test Menu Refer to Sectio’.4.2Q
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3.4.19 Digital Input Test Menu

Main MenuA Service MenuwA Diagnostics Menw, Tests MenuA Digital Input Test Menu

DIGITAL IHFPUT TEST HEHLU
O (FIN 122
Input

11«
y

=] 0

b b ek ek ek ek e Y

Figure59 ¢ Digital Input Test MenuScreen

Input 0..7 Displays the status of the-r digital input pinsand their corresponding
pin out on theanalog & digital I/Gocket (refer to). Value will be 0 or 1.

Note: Entering the Digital Inputs Menu will temporarily disable all digital and analog
input/outputs. This will affect logging via these outputs. Exiting the menu restores automa
control.

3.4.20 Digital Output Test Menu

Main MenuA Service MenuA Diagnostics Men, Tests MenuA Digital Output Test Menu

DIGITAL OUTFUT TEET HMENU

(FIH 12
[FIM 142
(FIHM 23
(FIM 152
(FIM =1
(FIM 1€}
 [FIM 41

1
0 --1

=
=] T

Figure60 ¢ Digital Output Test Menuscreen

Automated Test When started will automaticallytep through each output, turning it
Onand Off.

Output 0..7 Displays the state of the output pi®f or Off) and allows the user to
manually set the state.
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Note: Entering theDigital Outputs Menuwill temporarily disable all digital and analog
input/outputs. This will affect logging via these outputs. Exiting the menu restores automa
control.

3.4.21 Calculation Factors Menu
Main MenuA Service MenuA Calculation Factors Menu

TheCalculation Factors Menprovidesthe user with thevalues used to calculate different aspects of
measurement and calibration.

CALCULATION FACTORS MENLU
Instrument Gain 5.6835 0
z F 0.0000 ppmn

0.0011 VU
1.0015

o.04

Undiluted S0O2 -0.0002 pEm
Dilution at i 1.00
Diluted 502 —0.0002 fErn El

[_Edit |i¥

Figure61 ¢ Calculation Factors Menu Screen

Instrument Gain A multiplication factor used to adjust the concentration
measurement to the appropriate level (set at calibration).

Zero Offset SO2 This field displays the offset created from a zero calibratior
This is the concentration measured from zero air and is
subtracted from all readings.

Background The correction factor calculated from the background cycle
(used to eliminate background interferences).

PTF Correction SO2 Displays the correction factor applied to the concentration
measurementThis correction is for changes in pressure,
temperature and flow since the last calibration.

Noise The standard deviation of the concentration. The calculatio
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 the
current 25 samples. This is a microprocesgpemnerated field
and cannot be set by the user

This reading is only valid if zero air or a steady cotmagan
of span gas has been suppligdthe instrumentfor at least
one hour

Undiluted SO2 Displays the actual reading on the analyser before the
dilution ratio is applied. If the Dilution ratio is 1 both
Undiluted SO2and Diluted SOZield will be the same value.
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Dilution Ratio

Entering a value here will multiply the displayed and recorc
measurements by the dilution amount. For example, if the
instrument is measuring a source where the average
concentration is above the upper limit of the measurement
range, a dilution probe wiit a fixed dilution ratio can be usec
to reduce the level measured by the instrument, so for a 4:
dilution ratio, enter a value of 4.

Enter the ratio here so the analyser can display the correct
value on the instrument.

The default value is 1.00 (this indicates no dilution is applie

Diluted SO2

Displays the current reading on the analyser after the diluti
ratio is applied. If the Dilution ratio is 1 botndiluted SO2
andDiluted SOZield will be the same value.

3.4.22 Communications Menu

Main MenuA Communications Menu

Configures how the instrument communicates with external instrumentation and data loggers.

COMMUNICATIONS HMEHNU

Data Logaing Menu
Serial Communication Menu
Frnaloa Input Menu
Analoag Output Menuw
Digital Input Menu

Digital Owutput Menu
Hetwork Menu

E 1 e ‘|'_ oot h

T T T v v T*vF rhia

Mernu

Figure62 ¢ Communications Menuscreen

Data Logging Menu

Refer to Sectio.4.23

Serial Communication Menu

Refer to Sectio.4.24

Analog Input Menu

Refer to Sectio’.4.25

Analog Output Menu

Refer to Sectio3.4.26

Digital Input Menu

Refer to Sectio’.4.27

Digital Output Menu

Refer to Sectio3.4.28

Network Menu (Optional)

Refer to Sectio’.4.29

Bluetooth Menu

Refer to Sectio3.4.3Q

Operation
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3.4.23 Data Logging Menu

Main MenuA Communications Menw, Data Logging Menu

2 KSy SRAGAYS
20KSNBR dzLJ (2

L

0KS ydz¥SNISG@ M S RS f B3)8dzaiK Si KO3z

Gr1S AdGa LIXIFOST GUKS abé 1Sé

ones below it down. The internal logger can log a marmof 12 parameters.

DATA LOGGIMG MEHMLU

Iata Log Interwal
g Interwval Disabled

tup —-Humeric J

&

S0Z: 0000z I_"I_:'E

Figure63 ¢ Data Logging Men&creen

Data Log Interval

Displays the interval at which the datesaved to the
USB memory stk. ®lectinga 1 secintervalmay result
in occasionameasurementsot being loggear slow
response to serial commands.

Cal. Log Interval

When enabled tplays the interval at which the dais
saved to the USB memoryick for the calibratiortime
period. This occurs whethe system is irCal. Mode
SPANor ZEROSelectinga 1 secintervalmay result in
occasionameasurementsiot being loggear slow
response to serial commandSeconds 2, 5, 10, 15,
30) or Minutes (, 2, 3, 5, 10, 15, 200r 30) or hours (,
2,4, 6,8, 120r 24). Default isDisabled

Data Log SetugNumeric

Numeric list of the parameters logged. This is a quicl
way to enter parametergfor lists of parameters refer
to Table47).

Data Log SetugText

Selectfrom a list of loggabl@arameters by name.
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3.4.24 Serial Communication Menu

Main MenuA Communications MenW, Serial Communication Menu

SERIAL COMMUHICATION HMEHNLU
Serial

IT

CRS23Z2#12

Figure64 ¢ Serial Communication Men&creen

Serial ID

This is the ID of thimstrument when using nitidrop RS232
communications. This ID can be changed to support multiple
instruments on the same RS232 cable.

BayernHessen ID
[BayernHessen Protocol]

This is theBayerrHessen ID used by the Baydtiessen Protocol.

SO2 ID
[BayernHessen Protocol]

This is the ID of the S@Qas used by the Bayeittiessen Protocol.

Service port (RS232 #1)
Multidrop port (RS232 #2)

The port parameters below are repeated for each serial port.

Serial Delay

Some older communication systems require a delay before the
instrument responds to a serial commarihe number of
milliseconds of delay required ¢@000). The default is 0, meanin
the instrument responds as quickly as possible to any serial
request.

Baudrate

Sets the baud rate for this serial poit200, 2400 4800 9600,
14400 1920Q 384000r 115200).

Parity

Thiscontrolsthe Parity of RS232 communication.

This should be left at the defaultone, unless your system
requires otherwise.

Protocol

Sets the protocol used for this serial poftdvanced ModBus
EC980@r BayernHessen. The protool must be set toAdvanced
for Acoem Australasiaupplied software.

Endian
[Modbus Protocol]

Sdedt Little or Bigendian mode for ModBus protocol

Operation
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3.4.25 Analog Input Menu
Main MenuA Communications Menw, Analog Input Menu

The Serinus supportiree analog inputs from th@nalog & digital I/Qort. Each input is a 05 volt
CAT Input that can be scaled and loggedh® USB memory stiak accessed remotely as parameters
199- 201.

CAUTION

Exceeding these voltages can permanently damage the instrument and vo
warranty.

AMALOG INPFUT MEHU
Input 1
Multiplier
Offset
Eeadina

Input 2
Multiplier
Offset
FEeadina

Figure65 ¢ Analog Input MenuScreen

Input 1/2/3 The sections below are repeated for each analog input.

Multiplier The input voltage will be multiplied by this number. For exanmiple
a sensor has a<{b V output for a temperature of

-40°Cto 60°C the multiplier would be (60(-40))/5 = 20.

Offset This value will be added to the above calculation. Continuing the
example in the multiplier description, the offset should be teet
40, so that a voltage of OWill be recorded as40°C

Reading The currentreadingfrom the analog input after the multiplier and
offset areapplied. This is the value thatlogged or reported as
parameter 199 201

Paged6
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3.4.26 Analog Output Menu

Main MenuA Communications Menw, Analog Output Menu

AMALOG OUTPUT MEHLU
Qutput Mode Uultage

Channel 0O

Hame

Figure66 ¢ Analog Output MenuScreen

Output Mode The analog output can be set to be eiti@nrent or Voltage.
Different fields will be displayed depending on which analog output
type is selected.

Channel 0/1/2 Channel 0 as default will be setup to be Parameter 50, which is

primary gas instantaneous reading. All three channels can be user
defined to any of the available parameters (for a list of parameters
refer to Table47). All the labels below are repeated for each Channe

Name Text list of the parameter defined to output through the analog outg
(for a list of parameters refer tdable47).

Parameter Numeric list of the parameter defined to output through the analog
output. This is a quicker way to enter parametéiw a list of
parameters refer torable47).

Min Range Set thelower range limit (in concentration unitsThis is the value at
which the analog output should be at itsinimum. For example, 4 mA
for a 4- 20 mA current output.

Max Range Set theupper range limit (in concentration units). Thiglue can be
edited butcannot exceed th®©verRangevalue.This is the value at
which the analog output should be at its maximuRor example, 20
mA for a current output.

OverRanging Set to Enabled or Disabled to turn the ovanging featureONor OFF

OverRange This field is onlgditablewhen Over-Rangings set toEnabled Set to
the desired over range value. This value cannot be set belowlthe
Rangevalue. This is the alternate scale the used for the analog out,
when overranging is active and enabled. Wherf86f the standard
range is reached, this over range is automatically entered. Whét 8
of the original range is reached, it returns to the original range.

Hold for Cal. WhenEnabled putting the instrument into any calibration state othe
than MEASURE will cause it to continue reporting the last reported
value.
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3.4.26.1 Analog Output Menu Voltage
Main MenuA Communications Menw, Analog Output Menu

These items appear whédutput Modeis set toVoltage

Voltage Offset Choices ar@®V, 0.25V or 0.5 V. This offsetshe voltage for a
concentrationreading 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 analagtageoutput at a low
point. Editthe valueagainst a reference volt metemtil the
connected equipment reads OM5(refer to Sectiort).

5.0V Calibration Enableghe user to calibrate the voltageutput at a full scale point
(5 V). Editthe valueagainst a reference volt metemtil the
connected equipment reads\B(refer to Sectiort).

3.4.26.2 Analog Output Menu Current
Main MenuA Communications Menw, Analog Output Menu

These items appear wheédutput Modeis set toCurrent

Current Range Enables the user to séeir desired currentranget K S dza S
choices ared - 20mA, 2-20mAor 4 - 20mA.

4mA Calibration Enables the user to calibrate the current output at a low pdidit
the valueagainst a reference amp metantil the connected
equipment reads 4nA (refer to Sectiort).

20mA Calibration Enables the user to calibrate the current output at a full scale pa
(20mA). Editthe valueagainst a reference volt metemtil the
connected equipment reads 20A (refer to Sectioril).

3.4.27 Digital Input Menu
Main MenuA Communications Menw Digital Input Menu

This menu is used to remotely trigger zero and span calibratitims.is done by assigning the eight
digital inputs with one of the following commands.

DIGITAL IHFPUT HMEHU
(FIH 1) IDisabled E
Disabled
Di=sabled
Disabled
Di=sabled

(FIM 22 Disabled
(FIN 211 IDisabled
(FIM 92 Disabled

S0 =000z I_"I-:'E

Figure67 ¢ Digital Input MenuScreen
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DI N (Pin X) Associates an action with a digital input. There eight digital
inputs (the pin numbers are for the 2%in connector). Each one ca
have one of the following associated actions, triggered when the
corresponding digital input gods the Active state:

A Disabled No action (this digital input does nothing).
A Do SpanUsed to rform a sparprecisioncheck When

activated the instrument sets th€al. Modeto Span(refer to
Section3.4.10.).

A Do Zero Used to rform azero precisioncheck When
activated the instrument sets th€al. Modeto Zero(refer to
Section3.4.10.).

Active Each pin can be set to be actidégghor Low. Active High means
that the event will be triggered when the line is pulled to 5 V. Act
Low means that the event will be triggered when the line is pulle
to0 V.

Example

Here is a typical configuration between gistrumentand either a data logger or calibrator (master
device):
1. Set the jumper JP1 to\6 position(refer to ®ction1).

2. Connect one of the master devices digital output sigt@lpin 18 and the ground signal to pin 5
of theA y & G NdmvaBghigil 25 pin female connectdrefer to).

Program master device to output 0 volts to pin 18 when a span is desired.
In theinstrumentQ Rigital Input MenuassigrDl 0A Do Span Accept.

5. The same procedure can be followed to also activate zero calibrafims. of theinstrumeniQ a
analogdigital 25 pin female connector can be connected to one of the other master devices digital
outputs and thenstrumentcan be set s®I 1is assigned t®o Zero

Operation Pages?
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3.4.28 Digital Output Menu
Main MenuA Communications Menw, Digital Output Menu

This allows the instrument to trigger external alarms in response to certain events. There are eight
different pins available, which will be set high during an associated event:

DIGITAL OUTFUT HMEHLU
(FIM 13
DO1 (FIN 142
D02 (PIN 2
D03  (FIN 1=
DO4 (PIN

Disabled|&
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled

S0Z -0.0002 I_‘I_:'E

Figure68 ¢ Digital Output MenuScreen

(FIM 152
(FIM 41
(FIM 172

DO N (Pin X) Associates a state thi a digital output. There are eigkigital
outputs (the pin numbers are for the 28n connector). Each one
can have one of the associated states listedable5. The pin will
be drivento the active statevhile theinstrumentstateis true

Active Each pin can be set to be acti&gghor Low. Active High means

that the pin will be pulled to 5 V when the associated event occL
Active Low means the pin will be pulled to 0 V when the associa
event occurs.

Table5 ¢ Digital Output States

Digital Output State
Disabled

Description

No state (this state is nevéxctive).

High Volt. Fail High voltage fault.

Pwr Supply Fail Power supply fault.

Ref Volt. Fail Reference voltage fault.
A2D Fail Analog to digital fault.
Lamp Fail Lamp fault

Flow Fail Sample flow fault.

Cell Heat Fail Cell heater fault.
FlowHeat Falil Flow block heater fault.

Lamp Heat Falil

Lamp heater fault.

Chassis Tmp Fail

Chassis temperature fault.

Cooler Fail

Cooler temperature fault.
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USB Disconnected The USB memory stick is disconnected.

Background Performing a background.

Span Performing a span check.

Zero Performing a zero check.

System Fault Any system fault (the red light is ON).

Maintenance Mode User has activated maintenance mode.

Over Range AO 0 Over range for the analog output when channel 0 is active.
Over Range AO 1 Over range for the analog output when channel 1 is active.
Over Range AO 2 Over range for the analog output when channel 2 is active.

3.4.29 Network Menu (Optional)
Main MenuA Communications Menw, Network Menu

TheNetwork Menuonly appears when thdletwork Portis enabled in thedardware Menu(refer to
Section3.4.39. The Network Menu allows the user to view or set th#? Address, Netmask and
Gateway if the optional network port is installed.

HETHORE HMEHLU

IF Address
Hetmask
Gat

Figure69 ¢ Network Menu Screen

Startup Mode The following modes are available:

Normal: In this mode nothing is done with the network port
during bootup. It is assumed to be configured correctly or
unused.

ReadIP: This mode interrogates the network port for its IP
address. The menu will display the network address after boot
up.

SetlP. The user may enter an IP address, Netmask and Gatew
address (following the usual rules for formatting these
addresses). At this time the instrumedbes not validate the
correctness of these entries. When you cycle power, the
instrumentwill first instruct the network port on its new address
It will switch toRead IFmode and read back the address it just
set so the user may verify it in the menu.

Operation Pagedl
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Set DHCPThis sets the network port into DHCP mode, allowing
the network to assign the instrumetn IP address.

IP Address
[Read IP or Set IP Stamp Mode]

This is the current IP address of the instrument.

Netmask
[Read IP or Set IP Staup Mode]

This is the subnet mask of the network the instrument is
connected to.

Gateway
[Read IP or Set IP Stanmp Mode]

This is the IP address of the router to access addresses not or
same subnet.

ID
[Set DHCP Stattp Mode]

This is the ID of thmmstrument Use the keypad to edit this field.
The defauliD settingis SerinugAcoemID).

The wordSerinusis always the first part of the name and canno
be edited.The second part is thecoemID.

Adaptor is in DHCP mode
[Set DHCP Statip Mode]

In this mode the instrument will ask for its network parameters
from a DHCP server on your network.

Protocol Sets the protocol used fahe network port(Advanced ModBus
EC980@r BayernHessen. This must be set tAdvancedfor
Acoem Australasiaupplied software.

Endian Sded Little or Bigendian mode for ModBus protocol

[Modbus Protocol]

BayernHessen ID
[BayernHessen Protocol]

This is the Bayerhlessen ID used by the Baydiiessen Protocol.

SO2 1D
[BayernHessen Protocol]

This is the ID of the S@as used by the Bayettiessen Protocol.

To read the IP address, refer to Section

To set the IP address, refer to Section
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3.4.30 Bluetooth Menu
Main MenuA Communications MenW, Bluetooth Menu

This instrumensupports Bluetooth communication through the Serinus Remote AndAgpglication
(refer to Sectiort).

BLUETOOTH HMEHLU

Eluetooth Discnhhected
3

Serinus211591

S RS

Figure70¢ Bluetooth MenuScreen

Bluetooth This field indicates whether thastrumentis remotely connected
to an Android device.

Reset After changing the ID or PIN is necessary tceboot the Bluetooth
module. This is done by resetting threstrumentor by using this
menu item to reboot only the Bluetooth.

ID This is the Bluetooth ID of thastrument Use the keypad to edit
this field.

The defauliD settingis SerinugAcoemiD).

The wordSerinusis always the first part of the name and cannot |
edited. The second part is th&coemiID.

3.4.31 Trend Display Menu

Main MenuA Trend Display Menu

TREHD DISFLAY HMEHU
Gas 1 Inst.

Min

3 F

Ilata Log Interwal 1
Chart

Figure71¢ Trend Display Meniscreen

Name Displays the name of thearameterthe user has selected.
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Parameter Allows the user to select any loggabiefér to Table47) parameter
to graph on the trend display.
Autoscale Autoscalecan beONor OFR 2 K SyONEA (il KAS  Ldl NI

scaled automatically for user convenience based on the current
values logged.

Min This is the minimum scale of the chart as defined byAttoscale
or the user.

Max This is the maximum scale of the chart as defined byAthi®scale
or the user.

Clear Clears the current data points in the Chart.

Data Log Interval The data log interval can be user set frémsecinterval up to24
hours.

Chart This field enters a screen with a graph of the user selected

Parameter(refer to Section3.4.32.

3.4.32 Chart
Main MenuA Trend Display Men#, Chart

The chart allows the user to select a parameter and view it in a real time chart. The user can select
from any loggable parameter (refer able47). Changing the logged parameter will reset the chart.
Pressing the Up or Down buttons will change between the selected parameter and the instantaneous
SQ gas value. Changing the Data Log Interval resets all charts.

GAS 1 INST. 3502

-0.0004

¥

Figure72 ¢ ChartScreen
Chart Title (1)
Displays the name of the parameter as it would be displayed on the advanced protocol parasteter |
Data Log Interval (2)

Displays the value of the data logging interval as determined by the user in the Trend Display Menu
(refer to Sectior8.4.3]).
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Chart XAxis (3 & 4)
(3) Displays the time stamp for the oldest data point (left hand side).

(4) Displays the time stamp for the newest data point (right hand side) or if the cursor is active it
displays the current cursor data point time stamp.

Chart ¥Axis (5 & 6)

(5) This is the minimum scale as defined by the autoscale or the user (refer to SedtRih
(6) This is the maximum scale as defined by the autoscale or the user (refer to Settdn
Current Data Point Value (7)

Displays the current value of the newest data point unlessdinesoris 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 points recorded for the selected parameter.

Chart Cursor (10)

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 chart. The cursor can be moved leftight by the (-) or ( +) key respectively. This cursor
location now represents the current data point value of interest. The cursor will stay with the chosen
data point and move with the updating chart. When the cursor finally hits the end of the ithart
deactivates and the current data point value will now be the latest data point entering the chart.

Mode (11)
This field indicates th8Q concentration being measured in rei@ne.
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 through the user selected
parameter as well as any default gas(es) currently logging.

- Button Pressing the {) button will bring up the cursor and move it to the left

Operation Pageds



Serinus® 50Jser Manual3.4

Digital Output State Description

+ Button Pressing the ( +) button will move the cursor to the right. When the
~ cursor moves all the way to the right due to the chart moving it will
. deactivate.

3.4.33 Advanced Menu

This menu is accessed via a different method than the other menus. FroHothe Screempress the

following keys: -nﬂ

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.

ADVAHNCED HMEHU
Language

ate

ay Menu
Iefaul

Figure73 ¢ Advanced Menu Screen

Language Select a language

Hardware Menu Refer to Sectio.4.34

Service Displays When set toOn, new items appear on many different menus. The
fields are for diagnostic and service personnel only. Defalffis

Next Service Due Enables the user to edit the next service due date.

Jump to Next State Moves the sequence to the next state (e.g. from Fill to Measure

This command is most commonly used to force an instrument ol
of the warmup sequence early.

Parameter Display Menu Refer to Sectio’.4.35

Reset to Factory Defaults Reset the configuration to factory defaults. This will erase all
calibrations and user configuration information.

Rebuild Index If a data log becomes corrupted it may be possible to restore It |
rebuilding its index file. This command will ask the user to speci
month and will rebuild the index for that month. This operation ¢
take many minutes and it should not be interrugté/Nhile the file
is rebuilding any data logging will be suspended.

CAUTION

No items in this menu should be accessed without authorization and super
of qualified service personnel.
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3.4.34 Hardware Menu

Advanced Menwp Hardware Menu

This menu contains factory hardware installatiolishe user reset to factory defaults, then they may
need to revisit this menu to enable their installed optional features.

HARDHARE HMEHU

Zerinus 5[!

Lampg
Span

0.0000 ng/min

Figure74 ¢ Hardware MenuScreen

Model

Select the instrument modeNormally this only needs to be
reset when the configuration is corrupted. The selections
available will depend on licensing. It is not recommended to
run an instrument with firmware set to an incorrect model.

Front Panel Style

Choosing the incorrect front panel will result in the traffic ligh
behaving inconsistenthpefault isAluminium.

Network Port

WhenEnabledindicates the instrument has a network port
installed Default isDisabled

Orifice Size
[Internal Pump Disabled]

Specify the input orifice for instruments without an internal
pump. Default is0.75.

Internal Pump

WhenEnabledindicates the instrument has an Internal pump
installed Default isDisabled

Optical Test Lamp

Allows optical diagnostic testBefault isDisabled

IZS Internal Span

When Enabled indicates the 1ZS option is installed.

Perm Rate
[1ZS Internal Span Enabled]

User should enter the value as found on the permeation tube
specification sheet.

Perm Flow
[1ZS Internal Span Enabled]

Total flow past the permeation chamber during an activated
internal span mode.

Perm Tube Oven
[1ZS Internal Span Enabled]

Set target temperature for the permeation oven. User
definable range from 4753 °C Default is 50C

SO2 Lamp Target

Allows the user to adjust the lamp current target. The defaul
35 mA.

HV Target

Set target voltage for the high voltage power supply. User
definable range from 400800 V. Default is 700 V.

Operation
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External Bkgnds WhenEnabledthe system will not perform automatic
backgrounds and it will not warn the user that it is not doing
backgrounds. Rather it is the responsibility of the operator tc
remotely trigger the backgrounds. DefaultDgsabled

CAUTION

No items in this menu should be accessed without authorization and super
of qualified service personnel.

3.4.35 Parameter Display Menu

Advanced Menuwd, Parameter Display Menu

Used to display a logged parameter on the screen (refdratole47 for a list of parameters).

PFPARAMETEE DISFPLAY HEHU
Iata Parameter
Hame
lglue

S0 =000z I_"I_:'E

Figure75 ¢ Parameter Display Menscreen

Data Parameter This is an editable field. Enter the parameter number the user
wishes to view (refer t@able47).

Name Displays the name of the selected parameter.

Value Displays the current value of the selected parameter.
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4. | 2YYdzy AOF A2y &

The Serinusias a number of different interfaces for communication with other equipm&$232,

USB, 25 pinligital/analog input/output, TCP/IP network (optionaihd Bluetooth). A demonstration
version ofAcoem Australasfa Airodis software is included with the instrument, enabling badata
downloads and remoteperationfrom aPC running aupported MS Windows operating systeihe

full version of Airodis is available separately and includes automated data collection, data validation
and complex reporting by multiple users. Refer to the Airodis Manual and Séaticthis manual for
details on setting up and communicating with the instrument.

| Communication Ports |

Figure76 ¢ CommunicationPorts

41 wW{HOH [/ 2YYdzyAOFI GA2Y

RS232 communication a very reliabl&vay to access data frothe instrumentand 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 multidrop arrangement & configuration of multipléenstruments connected via
the same RS232 cabihere the transmit signal is only asserted by the instrument that is spoken to)

For reliable multidrop RS232 communications follow these guidelines:

Verify that theSeriallDis setto a unique valuavhich isdifferent to the other instruments in the
chain (refer to SectioB.4.29).

All of the instruments in the multidrop chain must have the same baud rate and communication
protocol settings. A maximum of 9600 baud rate is recommended.

The multidrop RS232 cable should be kept to less than three 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-Fefer to).

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 DB 9 way connector.

Communications Pageds
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SERINUS 50 SO2 ANALYSER
RS—-232 DB9 Connector M—F

RED ¥ 2
12k
— BLUE 13
12k
— GREEN ¥+ 5

SERINUS 44 NH3/NOx ANALYSER
RS—232 DBY Connector M—F

>
RED ¥ 2
BLUE +3
GREEN + 5
DB9 Connector M—F »)
RS—-232 PORT4
>
2 +RED
3 +BLUE
5 +CGREEN

Figure77 ¢ Multidrop RS232 Cable Example

42 ' { . 1 2YYdzyAOlI GA2Y

This is ideal for irregular connection to a laptop runnigpem Australas@d ! ANRPRA & az27Faégl
download logged 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 Section

Note: Onlythe Advanced protocol is supported for USB communication.
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Instruments with the optional networlport installed can be accessed using a TCP/IP connection.
shows examples of some possible configurations for remote access.

Direct Connection
Serinus Computer

IP:192.168.0.2 IP:192.168.0.3

Crosz-over LAN Cable

Serinus Modem/Router Computer

IP:192.168.0.2 IP: 19216801 IP:192.16B.0.3

LAM Cable LaM Cable fWireless

WAN
Serinus Modem/Router Computer
LAMIP: 192.168.0.2 LANIP: 192.168.0.1 LANIP: 152.168.1.1 LANIP:192.168.1.3

WANIP: 1921251251 WANIP:-152.125.120.1

15P*fInternet
LAM Cable LAM Cable fWireless

*|&P: InternetService Provider

Figure78 ¢ Example of Typical Network Setups

Note: In all thelP addesses are taken as an examplee WAN IP addresses ar@mally
provided by your ISRVhereasthe LAN IP addresses can be set manually to any range whic
within the subnet of theModem/Routerswitch.
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Useacrossover LAN cable to connect the instrumetitectly to a computer, or a standard LAN cable
for connection to a Modem/Router/Switch as shown.ifthe computercould be connected to the
Modem/Router using eithelCAT5cable ora wireless connectionbut 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 MenwA Network Menu.

2. Select Startup ModeA Read IR Accept.

4.
5.
6.

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.

Open- Main MenuA Communications Menw, Network Menu
The current network port settings will now be displayed on the screen.

When viewing is completeelect- Start-up ModeA Normal- Accept

4.3.2 Setting Network Port Setup

Below is an example of how to setup the network port:

Procedure

1.
2.
3.

Open- Main MenuA Communications Menw, Network Menu
Select- Startup ModeA Set IP- Accept

Edit - IP Address- (Change the IP address to the address you wish to use within the
Modem/Router/Snitch Subnet).

4. Edit- Netmask- (Change the Netmask to the setup specified by the Modem/Router).

5. Edit- Gateway- (Change the Gateway to the setup specified by the Modem/Router).

7.

Select- ProtocolA Advanced- Accept.

HETHORE HMEHU
Start-up Mode
IF Address 192.168. .
- i 233.233.299.

192.168. 0.

Figure79 ¢ Example of Network Menu Setup

Once completeduyse 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.
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Note: Manually perform a hardware power cycle every time the IP address is changed for it t
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 ModeA Normal- Accept

When using the network port to connect to timeuter / modemwith NAT enabledhe userwill need

to add IP mapping to ensure that data is forwarded through to the desired phis is known as port
forwarding. To setip the port for the instrument, the user needs to go into the modem/router
configuration. Normally, the user will see the port forwarding setup under Port Forwarding, NAT or
Port Mapping menu. Below is an examplart forwarding setup.

The default port for the Serinus range of instruments3&783 The destination address is the
instrument IP address setup in tiNetwork Menu.

ltem  Protocol Incoming Address Incoming Port Destination Address Destination Port
0000 32783 - 32783 192.168.0.2 32783 - 32783

Figure80 ¢ 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.

d) b = Airadis Client - Airodis (=)o -
E Ho Station | Channel Data Manag i Rul ~
(=) =
Acquire et Logger Remote | Add/Remove Download
Configuration Clock  Control | Datab: Dire
D O Station Nam: o General P Reporting Intervals
-] 3 Serinus. 20 D B ] Name LogInterval  Logger Report ID
Station Name Serinus 30 [Report1 | 0:00:00
Company Na Ecotech
Logger Ecotech Serinus
Time Zone (UTC+10:00) Canberra, Melbourne, Sydney
Change with DST
Latitude 0°0'0.00"N
Longitude 070'0.00"E
Elevation (m) 0
Data Parameters Cor 2
Database Name [Serinus Demo ] DeviceID [ |
Link Type TP |j
IP Address 192168.02
Port 32783
15t K

Figure81 ¢ LAN Network SetJp (Airodis)
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WAN

Below is an example of Airodis setup for a WAN network. Ensure the IP address is set the same as on
the remote modem/router.

N o Airodis Client - Airodis (= [E [
E Home | Station Channels  DataManager  Audit  Rules ~
— ~
B @ ™ i @
Acquire  Set Logger Remote = Add/Remove Downlosd
Configuration  Clock  Control | Database  Directory
jiole} Station Name & General Parameters Reporting Intervals
& 3/Serinus 30 D 3 | Name Loginterval  Logger Report ID
Station Name Serinus 30 [Report 1 | 0:00:00
Company Name Ecotech
Logger Ecotech Serinus
Time Zone {UTC+10:00) Canberra, Melbourne, Sydney
Change with DST m
Latitude 0°0'0.00" N
Longitude 0°0'0.00"E
Elevation (m) 0
Data Parameters Communication Parameters
Database Name Serinus Demo DeviceID 0 |
Link Type TCP =
IP Address 192.125.125.1
Port 32783
1 stations ‘G 3 =

Figure82 ¢ WAN Network SetJp (Airodis)

44 0 VI £ 23 @R YA 21y

The 25 Pin analog and digital I/O port on the rpanelof the instrument sends and receives analog

and digital signals to other devices. These signals are commonly used to activate gas calibrators or for
warning alarms.

The instrument is equipped with three analog outputs that can be set to provide eitiwtage
(0-5,0.25-5 or 0.5-5V) or current (0- 20, 2- 200r 4 - 20 mA)output. The analog outputs are tied
to userselected parameter§refer to Table47).

For 0- 10 V analog output operation, set the output mode to current and move the jumpers (JP3) on
the rear panel PCA to-10 V (refer tg). Ensure the Current Range is set t&20 mA to obtain the 0

10 V range. When calibrating the (current) analog output with the jumper set-tdQV, the 4 mA
calibration target is now a 2 V target and 20 mA calibration target is now a 10 V target.

Equipment Rquired

1 Multimeter (set to volts)
1 Male 25 pin connector with cable
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Procedure

1. Open- Main MenuA GCommunications MenuA Analog Output Menurefer to Sectior8.4.26.
2. Select Output Mode A Voltage

3. Connect anultimeter (using an appropriate adaptor or probes on thaltimeter) to theground
(pin 24) and the relevant output pin (pin 10)

4. Edit- 0.5V Calibratiort (until the multimeter reads 0.50% + 0.002) - Accept.
5. Edit- 5.0V Calibration (until the multimeter reads 5.0/ + 0.002) - Accept.

Equipment Rquired

1 Multimeter (set to mA)
1 Male 25 pin connector with cable

Procedure

1. Open- Main MenuA Communications MenuA Analog Output Menurefer to Sectior8.4.29.
2. Select Output Mode A Current

3. Connect anultimeter (using an appropriate adaptor or probes on thaltimeter) to theground
(pin 24) and the relevant output pin (pin 10)

4. Edit- 4mA Calibration (until the multimeter reads4 mA + 0.01) Accept.
5. Edit- 20mA Calibration (until the multimeterreads 20 mA +.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
to ensure static/high voltage does damage the main controller PCA (instrument warranty does not
cover damage from external inputs).

Theinstrumentis equipped witreightlogic level inputs for the external control of tiestrument such
as Zero ofSpan sequences. Each input has a terminating resistor which can be either PULL UP or PULL
DOWN. This is set using thenper JP1 on thesar panel PCAefer to).

Theinstrumentis equipped witheight 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 +5/and+12V available on the 25 piconnector for control purposes, instead of digital
outputs O and 1.

In the default jumper locationg€fer to) these two outputs will function normally as open collector
outputs. If moved to the position closer to the 25 pin connedten the DO 0 will supply +1¥% and
DO 1 will supply +9.
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The+12 V and +5 Wpplies are limited to about 10&1A each.

Each digital output is limited to a maximum of 400 mA. The total combined currents should not exceed
2 A.

[ 80 (1] 0 @ [0

14 25 U U
000000000000 [eYele]e] 0000
O 0000000000000 O O O C> 88 C:) O 00000 O O 00000 O
1 12 1 5 1p4 1 9
JPL J5 [efe]e]e] I3 Jjz J1
oy ANALOGDIGI TAL 0000 USBE B RS232 #2 RS232 #1
DIGITAL INPUT
| PULL UR-D0HN
JP2

\

#1200 Opsy P3
O O|pIGITAL OUTPUT 0-100 J4
oo o0 Ofpo 1 ANALOG OUTPUT
._]é - 2l CURRENT
o]

J
0000000000000000 IGITAL INPUT

ULL UP-DOWN

JP3
+50 |«]:]:|o-10v
DIGITAL OUTPUT ANALOG OUTPUT
Do 0 2|00 1 CURRENT

A0 Al A2 /

Figure83 ¢ Rear PanePCA(Default Jumpers lighlighted)

2
DO _-|;_ —Jrizv g5
JP2
Do 1 — v oo — 1 PN
DO 1 5 O
no2 3 0 o
DO 3 E .-
From Microprocessor DO 4 ]'; O Digital Outputs x §
x 8 DO s T 0
DO 6 7 O
= Do7 = 0
GND GND —2—-0
_JPI_ — IO A —0
5V GNDE= —J+sv —— DI TRES
DI2 el O
10K B}; 22 0 o Digital Tnputs x 8
To Microprocessor 4 AN . DIs TR
X8 K9 DI 6 3 .
D7 55 T
GND 0 —C
GND  —¢ ' ADO ——0
From Digital to .-—\nalcgb—l 409 A Il 9] } Analog Outputs x 3
Converler -3V 1P3 AD2 3T {3
X3 —_ GND #—0
T AlLD >0
GND GND Al ];, o] Analog Inputs x 3
To Analog to Digital ¢ 3 AAA AT2 —C
Converter _]_ 220K . 6/ .
<3 100nF ANALOG l)l‘(J]TAL
—_l__ 25 Pin Female Connector
GND GND

Figure84 ¢ Analog & Digital I/Oindividual Pin Descriptions

CAUTION
The analog and digital inputs and outputs are rated to CAT I.

Exceeding 12 VDC or drawing greater than 400 mA on a single output or &
greater than 2 A across the eight outputs can permanently damage the
instrument and void the warranty.
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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.

In order tolog data the user must first specifydata logging intervalThis is how often data will be
logged to the USB memory stick. It is possible to log a maximum of 12 parameters. These parameters
can be selected by name or by parameter number using the parameter list as a reference (refer to
Table47).

Procedure

. Open- Main MenuA Communications MenuA Data LoggindgMenu (refer to Sectior8.4.23.
. Slect- Data Log Interval (adjustto the desired valug- Accept

AAAAA

. Edit-(¢( KIFI'y3S GKS @FfdzS Ay (KS asStSOGSR adG2N) 3S f:
to be loggedl- Accept.

1
2
3. Open- DatalLog Setug;Numeric- (select the storage location to edlit
4

Procedure

1. Open- Main MenuA Communications MenuA Data Loggindgvenu (refer to Sectior8.4.23.
2. Select-Data Log Intervait (adjustto the desired valug- Accept

3. Open- DatalLog Setug Text- (select the storage location)
4

. Select-0/ KFy3aS (GKS yrYS Ay GKS &4StSOGSR aidi2N)3S
parameter to be logged)Accept.

46 ' aAy 3 | ANRR2A a5 A @yFtaHH NS5 | G |

This instrumentan communicate with a PC usingZ32 (Serial), TAP (Network), Bluetooth or USB.
Serial, Bluetooth and network communications do not require additional drive¥ren 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.

Power ON thenstrumentand connect it taa PC with a USB cablEhe useshould receive a prompt if

(KS RNXAOSN) ySSRA (2 068 AyadlttSROd LT y2G5 208y
(KS RSOAOS FyR 4StS0G a! LIRFGS SNROSNI {2F0 ok NBE

w
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When prompted where to search for the driver, seléBtowse mycomputer¥ 2 NJ RNA OGS NJ a2 F i

-
=4 Device Manager

File Action View Help

= | B HE ®

&S

> % Human Interface Device

- -Za4 Imaging devices
-2 Keyboards
> --ﬂ Mice and other pointing
=] Modems
-l Monitors
- Metwork adapters
4|5 Other devices
.[J Serinus Gas Anahser

3

L IDEATAJATAPI controllers

devices

» Il Portable Devices
>-n Processors

»-% Sound, video and
-8 System devices

> i Universal Serial B

Launches the Update Driver 5

Update Driver Software...
Disable
Uninstall

Scan for hardware changes

Properties

mn

Figure85 ¢ Installing Diver Software (Device Manager)

[e=N
S

g

u Il Update Driver Software - Serinus Gas Analyser

i |

settings.

How do you want to search for driver software?

= Browse my computer for driver software
Locate and install driver software manually.

2 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

Cancel

Figure86 ¢ Update Driver Popup

The Serinus USB driverlocated on the green Ecotec & 2 dzND S a
Iyt 28aSNED { Sf SONexi KA &

RANBOG2 NE

! { \Drivar§Ecdieth dzy RS NJ ¢
FyR Of AOY
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. )

@ [l Update Driver Software - Serinus Gas Analyser

Browse for driver software on your computer

Search for driver software in this location:

D:\Drivers\Ecotech Analyser hd Browse..,

[¥] Include subfolders

< 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,

Figure87 ¢ Update Driver Popup (Directory Location)

If the userreceives a confirmation prompt to install the driver, seldcistall.

) |l Update Driver Software - Serinus Gas Analyser

Installing driver software...

= | — -

s ™
[+7] Windows Security ﬁ

Would you like to install this device software?

Mame: CDM Driver Package - Bus/D2XX Driver
4’- Publisher: Ecotech P/L

[T] Ahways trust software from "Ecotech P/L". Install [ Don't Install

@ You should only install driver software from publishers you trust. How canl
decide which device software is safe to install?

Figure88 ¢ Installing Driver Confirmation Prompt

If everything went smoothly, Windows will inforiine userthat the driver was successfully installed.
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! 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

Close

Figure89 ¢ Successful Drivenktallation

The following steps outline how to setup the instrument for connection to a PC or datalogger (refer to
Section3.4.29:

Procedure

1. Open-Main MenuA Communication Menud Serial Communication Menu

2. Determine which RS232 Pattie user isphysicallymaking the connectiorwith. Remember,
multidrop is only supported on RS232 #2.

3. Select BaudrateA 38400- Accept(Set amappropriate baud ratedefault is 3840D
4. Select- ProtocolA Advanced- Accept

If the user igunning Airodis in a multidrop configuratipensure that theSerial IDis unique for each
instrument on the chain.

Refer to Sectiod to setup the instrument for connection to a PC or datalogger using a static IP address.

The user camlownload data from thenstrumentusing either a full retail (paid) version of Airodis or
with the demo version which iacluded on the greeRroduct Resources USB Stitke demo version
has limited functionality, but will allowhe 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-6# windows, install the 64it (x64) version. Otherwise,
install the 32bit (x86) version.
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4.6.3 Configuring Airodis

Procedure

1. Once installed, double click on the Airodis shortcut on the desktop to start Avéddikspace
Manager The usemwill be presented with the default workspace options. These will suffice for
downloading data from the instrument

A Airodis Workspace Manager - Airodis El_lﬂ‘
File Processes
IR by . W, |
4y —~ = — = . %
Launch  Client Report Server Download Report
Workspace Manager Server  Scheduler
Start/Stop Processes
Database
Workspace Name Airodis -
Database Type @ Local File () SQL Server
Instance Mirodis
Login Windows 501
Username
Password
Services
Hostname Port Console
Server localhost 46368 : |
Download Server localhost 46368 - [0
Report Scheduler localhost 46370 : |
English - ‘ T

Figure90 ¢ Airodis WorkspaceManager

2. Start theClient Serverand Download Serveby singleclicking the toggle button for each. The
client may prompt to register withcoem Australasiar install an update. Follow the prompts if it

does.
3. Once the Client application has loaded, chitkneA Add StatiorA New Physical Station
Ir|“| K = Airodis Client - Airodis li@g‘

Home Station Channels Data Manager Audit Rules N

L 1 . = oy Y
] d 8 4 % i )
Add | Delete Save Dismiss | Show/Hide Groups | Download Cancel Schedule Download
Station | Station Changes Changes - - Log
B0 New Physical Station | = Visible Stations Download il
= Status & LlestDataPoint { LastDownload ¢ MNextDownload § Reliability ¢ Logger &7 LinkType O W

Wbl Mew Virtual Station

Figure91 ¢ Adding a New Sation

4. This automatically brings the user to tigtation tab on the ribbon. Enter theommunication
details to connect to thénstrument
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Ik =

ﬂ (e

Station

B Q@ ™| ¢

Acquire

Configuration  Clock  Control

Channels

Airodis Client - Airodis — m} X

Data Manager Audit Rules A

~

Set Logger Remote = Add/Remove Download
Database

Directory

[
& 0 Serinus 50

Station Name & I

General Parameters Reporting Intervals

In) 0 Name Log Interval Logger Report ID
Station Name Serinus 50 Report 1 0:01:00]
Company Name
Logger |Acoem Serinus 50 [Advanced) v
Time Zone (UTC+10:00) Canberra, Melbourne, Sydney |~
Change with DST O
Latitude 0°00'00.0"N
Longitude 0°00'00.0"
Elevation (m) 0
Data Parameters Communication Parameters
Database Name [Serinus 50 Device ID ]
Device Password
Link Type USE

Device Serinus 530 Analyser [50123456]

1/10 stations

Figure92 ¢ New Station Connection

Table6 ¢ Setting up a New tation via Airodis

Property

Station Name

Description

The name of the station. If you have other loggers, the name is used to disting
them.

Logger { SO (i Achedn Sérifus dinstrument type #> (Advanéed 6§ KSy R2 g
from any Serinus series instrument. This will communicate withrtegument via
the Advancedprotocol. If using a network or serial connection, ensure that the
Advanced protocol has also been selected onittstrument itself.

Time Zone Set this to the time zone that theastrumentislocated in

DST Enable this option if you plan on changing the clock oninegumentwith

daylight savings. Leave this disabled if the clock does not shift duringlD&T.
instrumentwill need to be adjusted manually for DSTwill not happen
automatically.

GDatabase Name

This is the name to be used for the table in the SQL database containing this
atriArAzyQa RIGF® LG Ydzad o6S dzyAljdzS ¥

Device ID Enter theSeriallD of theinstrument.If you are not using multidrop; this can be si
G2 ané¢ 2N ESTL oflylo

Link Type Select the type of connection used to connect to thetrument Different
properties will appeadepending on the link type selectedlignthese settings
with those of the instrument

Log Interval This needs to be the same as thata Log Intervasetting on theinstrument. This

will be automatically set in the next steps when an Acquire Configuration gets
done.
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Note: The available fields for communicatiparameters will change when you change the lin
type. the usermwill need to set the communication parameters thatve been defined on the
instrument

5. Once the station has been created, save the station by clickin§akeshortcut icon or
FileA Save

6. ClickAcquire ConfigurationThis will probe the instrumerfor a channel list and report interval
After a few seconds, the channel list should be visible irChanneldab.

[Eal - Airodis Client - Airodis = | S ||
Eile Home Station Channels Data Manager Audit Rules &
= =R~ SR
Add  Delete Add Delete

Channel Channel | Vector Pair Vector Pair
Channels 7} Vector Pairs
D & Station Name @ M 4 » M Channels | Vector Pairs
- HESTEE No Label Legger Channel ID Units Molecular Formula D;c;:\:l Description Colour Show
0 50 ] o 2 =
1 PGA Gain 49 - - 2 s
2 Instrument Gain 56 - - 2 .
3 Lamp Current 64 =] [= 2 I
4 Gas Pressure 72 [+ [+ 2 I
5 Ambient Pressure 73 - - 2 s
6 Chassis Temperature |77 - - 2
7 Lamp Temperature 81 =] [= 2 e
8 Instrument Status 83 code [+ [+ 2 I
9 Instrument State 110 - - 2
10 Instrument Units 116 I I~ 2 s
11 Filter Type 164 [~ [+ 2 I
1/2047 stations | 8 v -

Figure93 ¢ Station Configuration (Channel List)

Note: If there was an error connecting to thiestrument, a red dot will appear next tthe station
name in the station lisfon the far left hand sideHovering over the red dot will presetite user
with an error messaggefer to).

R
File Home Station Channels
L= o -
m O ™| 5

)
(3) Last Download

1 second ago
Rezult : Could not establish connection

0|5erinus

Figure94 ¢ Error Satus Notification
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7. Select theData Managetab, click download. The Download Data window will appear. Select the
appropriate time period thathe userwishes to download and click Download.

(I

mHume Station Channels Data Manager Audit
ﬁ g x Start | §11/201300:0000 - g 9
1 =9

Download File | Export | ENd 9/11/2013 00:00:00 " | Display
Img [
" | Download Data M
Download
D ¢ () Last Data Point @) Specify
F 0| Seril From
1/11/2013 00:00:00 e -
To 8/11/2013 13:06:38 M
Clear logger on successful download
Download Cancel

Figure95 ¢ Downloading [ata

8. The status of the download will appear in the bottédeft corner of the windowThe useican also
monitor the status of the download from thdometab.

L e = Air
File Home Station Channels Data Manager Audit
Delete  Save  Dismniss | Show/Hide Groups | Download Canc
Statn:un' Station Changes Changes M M
Station List | Visible Stations Do
ID ¢  Station Mame Statuc &  Last Data Point ¢
& 0|Serinus PPownleading (9%) | 1/11/201315:03
1/2047 stations | & Downloading

——————————————————————————

Figure96 ¢ DownloadData Satus

9. Data will become available in the data manager as it is downloaltesl usercan load data for a
date range by entering the start and end dates and clicRiisglay The selected data will be loaded
into the data manager.
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g ~
[E I Airadis Client - Airodis [E=SRESE
mnma Station Channels | Date Manager | Audit  Rules ~

ﬁ 5 M sen vmaEmom - E - E ') Gigesl  Edted  Uscommted ’ = ?3
L = 2 = i Vaid -
2/11/201300:0000 -
Download  File Export End /. . Display Check Delete Time — & = = Colour Undock  Commit Undo Reason
Import |+ Contiguity Offset maid [ H B Scheme Graph  Changes List
Download = Exportrs Downloaded Data = View ™ Validation ™
D ¢ Station Name O M 4 b M Reportl +~ This Station
'l c'ls‘yi"““S ‘ T PGAGain ms‘r:u)r:ent Lamp Current | Gas Pressure Ar_“_ffll General
AQS
1/11/2013 00:00:00 0.00 8.00 200] 20.39] 0.00 2038
1/11/2013 00:01:00 0.00 8.00 1.00 20.39 0.00 2038
1/11/2013 00:02:00 0.00 2.00 1.00 20.29 0.00 2028
1/11/2013 00:03:00 0.00 2.00 1.00 20.29 0.00 2028
1/11/2013 00:04:00 0.00 8.00 1.00 20.29 0.00 2022
1/11/2012 00:05:00 0.00 8.00 1.00 20.29 0.00 2028
1/11/2012 00:06:00 0.00 8.00 1.00 2038 0.00 8038
1/11/2013 00:07:00 0.00 8.00 1.00 2039 0.00 8038
1/11/2013 00:08:00 0.00 8.00 1.00 20.39 0.00 8037 selection Information
1/11/2013 00:09:00 0.00 800 1.00 20.38 0.00 803.8f | =-Lamp Current n
Selected: 1380
1/11/2013 00:10:00 0.00 8.00 1.00 20.39 0.00 8037 c 1380 (100%
—_— : -
; |1 A12012 001100 o.0n 2.00 1.00 2039 0.00 20377 [ apt“’f" : 1380 (100%)
4 [ -
210 [f\
gy, T
208 Mw'\’\“’¢ PN -
e e L
4 - T
206 ! e
[
204 e !
e [
20.2 . 'U'
1Fri 3AM 6AM 9AM 12PM 3PM 6PM 9PM 2Sst
Nov 2013
1/2047 stations | e Downloading [8 %

Figure97 ¢ Data \isibility

10. Data can be exported by clicking tBeport function. This will allovthe userto savetheir data in
CSV format, which can be loaded into another program such as Microsoft Exsalst possible
to copy/paste (€l +C / Grl +V) data directly from the Airodis data manager.

r|_|| H =

m_HDr‘ﬂE Station Channels Data Mai
ﬁ {;: x Start | 1/11/2013 00:00:00
Download  File Export End 241172013 00:00:00
Import v
Download = | Current Report |
D Stz Current 5election
'| l|:'|5‘3”_"'“5 Include Status Columns
Include Invalid Data

00:0
1/11/2013 00:0

Figure98 ¢ ExportingData

Communications Pagellt



Serinus® 50Jser Manual3.4

11.¢KFiQa AGH ¢KS RIGE Kra 6S8SSy R2syi2F RSR FTNRY

r_.'ﬁg-:\\ B9 -e-)s Serinus Report 1 - 20131101 0000.csv - Microsoft Excel =
:?/ Home Insert Page Layout Formulas Data Review Wiew Developer Team @ - 8 X
= ¥ | Calibri -1 - [ ==|5 ||General ~ A Senset - | E - ? [ﬁ
P_aﬂ A | |B LA (= EI_@' [ - % Styles #Deme' - Sort & Find &
- P || A || ] || - [ElFormat- | 2+ Fitter~ Select-
Clipboard = Font L] Alignment F] Mumber = Cells Editing
B4 - Ao ¥
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 0 8 1 20.38867 0 803.875
3 | 1/11/2013 0:01 ] 8 1 20.3916 ] 803.8438
4 | 1/11/2013 0:02 ol 8 1 20.3916 0 803.875
5 | 1/11/2013 0:03 0 8 1 20.38867 0 803.875
6 | 1/11/2013 0:04 o 8 1 20.38867 ] 803.8438
7 | 1/11/2013 0:05 0 8 1 20.38525 0 803.8438
4 4 » M| Serinus Report 1 - 20131101 000 - ¥J [N
Ready S

Figure99 ¢ DataDownload Complete

47 { SNAYydza wSY2(03S ! LIk . fdzSG22 0K

TheSerinus Remote Application allows for any Android device (Tablet or Smartphone) to connect to
aninstrument

The Serinus Remote Application allows the user to

Completely control thénstrumentusing a remote screen displayed on the device.
Download logged data and take snapshots of all the instrument parameters.

Construct graphs from logged data or real time measurements.

The following sections cover installation, connection and use of the application.

471 Installation

The Serinus Remote Application can be found in the Google Play Store by searching for Serinus Remote
or SerinusOnce found, choost Install the applicationand Opento start the application.
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A

Serinus

AUTO REF ADJU

04-May-2012 347KB

10+d I "
RuoMaidads First release to market

Ecotech Serinus Remote allows you to remotely control your Bluetooth enabled

Serinus series analyser from your Android phone or tablet. Allows complete

control of any Serinus instrument using the android touch screen. A snapshot of

the Serinus's 200+ parameters can be viewed and emailed for diagnostic

Send email purposes. The application also supports real-time plots of up to 4 parameters, and
downloading and plotting of data already logged on the Serinus's internal USB

Visit webpage

e

Figure100¢ Downloading the App from Google Playdge

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 Menw, Bluetooth Menu (to find the Bluetooth ID and
PIN (refer to SectiorB8.4.30.

2. Touch the Scan Serinus Analysers button at the bottom ofiéwicescreen.
Select theAnalyser IDfrom either thePaired Devicesr the Other AvailableDevices

Input the PIN (if prompted) and press OK (refer to Se@idrB0).

o Bluetooth pairing request

To pair with:
Serinus7000

Type the device's required PIN:

Usually 0000 or 1234
PIN contains letters or symbols

You may also need to enter this PIN on the other device.

Cancel

Figurel0l1c Bluetooth Pairing Rquest

5. A screen shot of thinstrumentQad O dzNNBy (1 & O NBhS ysersmkriphizbeRrtablétILIS | NJ
To disconnect press tHeck key/button on the device.
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Note: Once theinstrumentK & ©6SSy LI ANBR gAGK (GKS RS@A
and the PIN will not need to be entered agabnly 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
GKS RSOAOSQa . ftdz2SG220K OF LI oAt AlAQptoBoyhdterssr y& Ay d SN

RemoteScreenOperation

With the exception of the number pad, all button functions/actions can be performed by toutireng
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
hide the number pad).

@ecotech e @ecotech cremcussein

0. 0.00001 0. 0.00001

[LAMP_ADJUST
LAMP ADJUST

Figurel102¢ Showing or Hiding the NumPad
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Left-hand Sectionof the Screen

Swiping from left to right brings up a list of available analysers (swipe from right to left to hide the
instrumentlist).

@Fecotech cometeseinsrics @ecotech  cmmmswimamo

0. 0.00001 0. 0.00001

LAMP ADJUST

. Main Menu ]"f

Figurel03¢ Switching Analysers

BackButton

This buttonwill enable the user taeturn to the selection screen, allowingonnectionto a different
instrument

Options Menu

TheOptions Menus accessed by the grey button in the top right corner of the scoegaressing the
MenuButtonRSLISY RAYy 3 2y (G(KS dzaSNRa ! YRNPAR RSQOAOSO®

Refresh Refresh the display
Show/Hide NumPad Show or hide theumberpad.
Real Time Plot Refer to ction1

Download Refer to 8ction 1.

Get Parameters Refer to ction 1.
Preferences Refer to 8ction 1.

Allows the user to view redime plotting of up to four parameters at the same time. The user can also
scroll from left to right, top to bottom or zoom in and out on the plot by swiping/pinching.

Once the plot is zoomed or scrolled,eiters into Observer Modemeaning thatauto-scalingis
suspended. Press at the top of the scréetere it sayObserver Modgto return to Normal Mode.
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Options Menu

Figurel04¢ RealTime Plot

TheOptions Menus accessed by the grey button in the top right corner of the scoegaressing the
YSydz odziti2yX RSLISYRAYy3d 2y G(GKS dzaSNRa ! yYRNRAR RSOA

Start

Restarts graphing if it has been stopped and returns the graptotonal Mode.

Stop

Stops collecting data. In this motiee usercan scroll the display without going intc
Observer Modepecause the system has no data collection to suspend. It is
ySOSaalNE (2 a{G2L¥ RFGF O2tftSOGAZ2Y

Clear

Clears the window and restarts the graphing.

Save

Savesanimage of the graph and accompanying data in the location specified in
preferenceqrefer to Sectiorl). The wser will also be asked whether they want to
send the file and data via email. When saving the di#t@usercan choose t&Gave
All Dataor Customisethe length of the data by entering a time betweéne
minutes andsixhours. Only the data from the start of collection to that limit will b
saved (although the plot will still appear exactly as it doetherscreen).

Set Interval

While data collection is stopped, the user can specify the time intervals betweel
collections.

Downloadlogged data from the USB memory stick inside the instrument. All data logged by the
instrument to the USB memory stick over the period of time specified will be collected. Due to the
slow connection speed of Bluetooth, this should only be used for relgtst@ort sections of data.

52¢gyt2FRAY3I 2yS RI&8aQ 62NIK 2F 2yS YAiydziS RIEGIE
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OptionsMenu

Save Generates a filenamieased on the start and end date/time specifiedsdives the
downloadeddata in the Ieation specified in preferences aadks to send the saved
comma separatedext file (.csv)as an attachment to an emairhis file format does not
include the parameter headings, just the values.

Send EMail Sends an email with the parameter data in the body of the email, formatted as displ
(this includes the parameter name and the values)

Plot Graphs the data that has been downloaded. The user is prompted to select which
parameters to plot based on the parameters that were being logged (refer to

Preferences Refer to 8ction 1.

Figure105¢ Plot of Downloaded Data

Download a list of parameters and corresponding values directly fromingteument This list of
parameters is a snap shot of the current instrument state and is very helpful in diagnosing any
problems with the instrument.
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OptionsMenu

Get Parameters

Refreshes the parameter list display.

Save Generates a filenamfzom the current date and time. Baves the
parameter data in the location specified in prefereneesl asks to send
the saved text file as an attachment to an email.

Send EMail Sends an email with the parameter data in the body of the email,
formatted as displayed.

Preferences Refer to 8ction1.

The Preferences Menu allows the operator to adjust the directory settings, logged data format and the
colour scheme settings. It can be accessed througlOghtons Menuin most windows.

Directory Settings

The operator can specify/select where to save the parameter lists, logged data and real time plots.

Logs Format

DIRECTORY SETTINGS

Parameters Save Directory
Unknown

Logged Data Save Directory

Unknown

Real Time Plot Save Directory
Unknown

Figurel06¢ Directory ®ttings

When downloading logged data, the parameters can be displayethe line or eaclparameter ; a

separate line.

Pagel22
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Multiple parameters in one line

One parameter per line

Figurel07¢ Logs Brmat
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Colour Theme Settings

Allows the user to choose a colour scheme for the remote screen, either Matrix, Classic, Emacs or
Custom.

COLOR THEME SETTINGS

Matrix
Classic

Emacs

Custom Color Theme

Figurel08¢ Colour Theme Settings
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5./ FtAONI GAZY

The followingsections describe how to calibrate thpas andzero points of the instrument as well as
giving a brief overview of the calibration system

Main MenuA Calibration Menu(refer to Sction 3.4.10for information on menu items

51 h 3SNIWA So

DILUTION CALIBRATOR

VENT

Figure109¢ Example of a Calibration System

CAUTION
All calibration gases must be supplied at ambient pressure to avoid damagi

instrument. If direct gas cylinder connection is required, high pressure Spa
options can be installed at time of ordering

The calibration chapter consists af
General discussion of calibration.
Description of the pressure calibration procedure.
Description of the Zero/Span precision check and calibration procedures.

Description of the multipoint precision check procedure.

The Serinus 5(nalyseris a precision measuring device which must be calibrated against a known
source ofSQ (e.g. a certified gas cylinder).
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There are several different types of checks/calibrations performed:

Level 1 CalibrationA simplified twepoint instrumentcalibration used wheimstrumentlinearity
does not need to be checked or verified. This check is typically performed on a monthly basis.
Adjustments to the instrument response can only be made when performing level 1 calibration.

Level 2 CalibrationA simple check of thiastrumenQ & NJX. &evét 3/cheSknay be performed
using nonrcertified reference sources and are most often used as a performance monitoring tool.
Theinstrumentmay not be adjusted

Multipoint Precision Beck- A series of calibration poist typically covering zero andup-scale
points, measured using a certified reference atmosphere and coveringingteuments FS
measurement range. These precision checks are used to determine the linearity of the instrument
response across its measurement range.

In general terms, the calibration process includes the following steps:

1. Establish aeliable and stable calibratiosource
2. Provide a satisfactory connection between the calibration source anihgteument.

3. Calibrate theénstrumentagainst the calibration source

Multipoint precision check isised to establish the relationship betweémstrument response and
pollutant concentration over theinstruments full scale range. Zero and spaalibrations are
frequently used to provide a twpoint calibration or an indication @fstrumentstability and function.

Note: Zero calibrationsre not recommended bj.coem Australasjéut may be performeavhen
specifically requiredy a user. Zero calibrations teim mask issues that should be addressec
during maintenance/service.

Regulations generally require that tivestrumentbe span calibrated any time:

The instrument is moved
The instrument is serviced
When changing the instruments unite@tweenvolumetric andgravimetric

Whenever theinstrumentcharacteristics may have changed

Regulatory agencies establish the time intervals at whichrtiieumentmust be calibrated to ensure
satisfactory data for their purposes.

Note: Use of theSerinusb0 analyser as a U.S. EBAENdesignated equivalent method requires
periodic multipoint precision checks accordance with the procedure described below. In
addition, the instrument must be set to the parameters indicated in U.S (&R to Sectior?.4)
or ENEquivalent Setip (refer to Sectior?.5).
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52t NBaadzaNE /I f AN GAZY

The pressure sensors are a vital componefthe instruments operation. fie pressure calibration
should be checked on installation or whenever maintenance is performed.

A thorough leak check must be performed prior to performagoressure calibrationréfer to
Section6.4.4).

The pressure calibration can either be a two point calibration (one point under vacuuthenother
at ambient pressure)r a single ambient point calibratiqwvhen very minor adjustments are requirgd

Note: Ensure that the instrument has been running for at least one hour before any calibrati
LISNF2NXYSR (2 SyadzNB (K Gerfdmying awatzmyrs pfessracalibrationo
it is advisable to perform theacuum pressure calibratidinst.

This section outlines how to perform a full pressure calibration. Using the required equipment follow

the steps below to complete a full pressure calibration.

Note: Ensure that the instrument has been running for at least one hour before the calibratic
performed.

Note: Ensure units of measure are the same on both the barometer and instrument

Equipment RRquired

 Barometer
{ Vacuum source

Procedure

1. TurnOFRhe vacuum source and allow the instrument to return to ambient pressure.
2. Disconnect any external tubing connected to the rear ofittgtrument.

3. Open- Main MenuA Calibration MenuA Pressure Calibration Ment(read note) OK

Note: This action will place the valve sequérgpon hold; normal sampling will be interrupted.

4. Edit- Vacuum Set Pt (Read displayed instructionsppK
5. Refer toFigure110. Connect a barometer to thBGhd Air Port
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6. Refer toFigurel10. Connectavacuum source t&Exhaust Porbf instrument.

Exhaust |
Port

BGnd Air A ‘
Port = Pump
Intake

Pump Exhaust

Figurell10c¢ Full Pressure Calibratio8etup

7. Wait 2- 5 minutes and ensure the pressure reading on the barometer has dropped and is stable.
8. Enter the barometer reading into the instrumenfccept.
9. Read displayed instructior©K.

10. TurnOFRhe vacuum source and slowly remove the barometer from Bt@d Air Portand allow
the instrument to return to ambient.

11. Refer toFigurel11 Disconnect the vacuumsourcefrom the Exhaust Port

| Barometer }——»

Figurelllc Full Pressure Calibration Sep (Ambient)

12. Wait 2- 5 min, enter the ambient barometer reading into the instrumewtccept.

Note: Both of the pressure sensasbiould now be displaying the current ambient pressure an
they should be the same value within 3 torr of each other.

13. Back- Pressure Calibration Menu(read note)} OK

Pagel28



/\ acoem

5.2.2 Pressure CalibratiofAmbient Only)

Full pressure calibrations are generally recommended, however it is possibkilboate only the
ambient point in cases where only a minor ambient pressure adjustment is required.

Note: Ensure that the instrument has been running for at least one hour before any calibrati
LISNF2NYSR G2 SyadaNB GKS AyailNdz

Note: Ensure units of measure are the same on both the barometer and instrument
Equipment RRquired
{ Barometer

Procedure

1. TurnOFRhe vacuum source and allow the instrument to return to ambient pressure.

2. Refer toFigurel12 Disconnect akkxternal tubing connected to the reg@orts of the instrument.

| Barometer }——»&

Figurel12¢ Ambient Pressure Calibration Setp

3. Open- Main MenuA Calibration MenuA Pressure Calibration Menu(read note)- OK

Note: This actbn will place the valve sequenciog hold; normal sampling will be interrupted.

4. Edit- Ambient Set Pt- (Read displayed instructionspPK

5. Wait 2- 5 minutes and enter the ambient barometer reading into the instrumehecept.

Note: Both of the pressure sensossould now be displaying the current ambient pressure ar
they should be the same value within 3 torr of each other.

6. Back- Pressure Calibration Menu(read note) OK
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5.2.3 PressureCalibration(Internal Pump Option Only

The internal pump requires a separate pressure calibration procedure that replaces the one used in
Section5.2.1and5.2.2

Note: Ensure that the instrument has been running for at least one hour before any calibratir
performed to ensure sufficient stability.

Note: Ensure units of measure are the same on both the barometer and instrument.

Equipment Rquired

 Barometer
1 Kynam k Blécker Nuts

Procedure

1. Disconnect any external tubing connected to the rear ofitistrument.

2. Open- Main Menu A Calibration MenuA Pressure Calibratiofenu - (read displayed note)
OK

Note: Entering this menu will switc@FRhe internal pump and place the valve sequenaing
hold; normal sampling will be interrupted.

Edit- VacuumSet Point- (read displayed instruction)OK.
Refer toFigurel13. Connect a barometer to thBGnd AirPort.

BGnd Air Port

Barometer

Figurel13¢ Pressure Calibration (Internal Pump Option On8&tup
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5. Remove the DFU from the bleed air fitting and block with a Kiynarbldécker nut.

Figurell4dc DFU

6. Wait 2- 5 minutes and ensure the pressure reading on the barometer is stable.

7. Enter the barometer reading into the instrumenf\ccept.

8. Read displayed instruction©K.

9. The pump should now stop automaticaljisconnect thdarometer from theBGnd AirPort.
10. Removethe Kynam k bldcker nut from the bleed air fitting and replace the DFU.

11. Wait 2- 5 minutes and enter the ambient barometer reading into the instrumehtcept.

Note: Both of the pressure sensossould now be displaying the current ambient pressure ar
they should be the same value within 3 torr of each other.

12.Back- Pressure Calibration Menu(read note) OK

53 alydd t .F O]l 3INEdzyR

A background is a measurement that is made whenfi®®@ air is drawn through the reaction cell. The
resulting measurement signal (background) will include signals unrelated.j@y&@@rated from the

PMT due to internal offsets as well as cell fluorescence. The background is an electronic baseline, it is
normally run every 24 hours automatically. There is sometimes a need for the user to run a manual
background.

Note: A manual background is recommended before commencing a multipoint precision ch

Equipment RRquired
1T NA
Procedure

1. Open-Main MenuA Calibration Menu
2. Start- Manual Backgroundd Running
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3. Manual background will now display running and will proceed to draw air from the zero air
scrubber for 9 minutes (4 minutes of fill time and 5 minutes of measure). The user can press stop
at any time to cancel the background. At the end of the 9 minutépea new background voltage
will be recorded in the event log as well as in @aculation Factors Menu

54 %SNR [/ It A0ONFGAZ2Y

Zero calibrations are used to determine the zero response oftsteumentandapply anoffsetto the
reading.

Performing azero calibration will adjst theZero Offset SOZThis offsetcan be checked in thiglain
Menu A Service MenuA, Calculation Factors Menand should be very close to zero. A large offset
may indicate a problem with the instrume(referto Section?).

Note: Acoem Australasiancourages regular zemrecisionchecks; howeveAcoem Australasia
recommends that the zero calibration only be performed when specifically required as it may
issues that should be addressed during maintenance/service

A zero calibration can be performeither through theCalibration Port, Background Air Poor the
Sample PortReferto the instructions outlined in the next three sectians

Note: Ensure the instrument has been running for at least one hour before any calibration
performed to ensure sufficient stability.

Equipment Rquired
1 ZeroAir Surce(Refer to Sectiod.3for definition)
Procedure

1. RefertoFigurell5s. Ensure a suitable zegdir source is connected to th€alibrationPort.

Calibration Port

Zero Source

Figurell5¢ Zero Calibration Setip - 1

2. Open- Main MenuA Calibration Menu
3. Select Cal. TypeA Manual - Accept.
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Select- Cal. ModeA Zero- Accept.

Select- Zero Sourcéy External- Accept.

Allow the instrumentime to achieve a stable response
Enter- Zero Calibrate SO20K

© N o g &

Select- Cal. ModeA Measure- Accept (To return to sample measure).
54.2 Sample Port
Equipment Rquired
1 ZeroAir Source (Refer to SectidrBfor definition)
Procedure

1. RefertoFigurell6. Ensure a suitable zeair source is connected to theample Port

Sample Port

/
Zero Source

Figurell6¢ Zero Calibration Setip - 2

Open- Main MenuA Calibration Menu

Select- Cal. Type Manual - Accept.

Select- Cal. ModeA Measure- Accept.

Select- Zero Sourcéy External- Accept.

Allow the instrumentime to achieve a stable response
Enter- Zero Calibrate SO20K

© N o 0 A~ W N

Disconnecthe zerosource and reconned¢he sample lineo the Sample Port
5.4.3 Background Air Port
Equipment RRquired
T NA
Procedure

1. Open-Main MenuA Calibration Menu
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Select- Cal. TypéA Manual- Accept

Select- Cal. ModeA Zero- Accept.

Select- Zero Sourcéd Internal - Accept

Allow the instrumentime to achieve a stable response
Enter- Zero Calibrate SO20K

Select- Cal. ModeA Measure- Accept (To return to sample measure).

N o ok~ wDd

55 { LIy /FfAONIGAZY

A span calibration is a calibration performed at the upper end ofrtseumenQa Y S| 8 dzZNBYSy i NI
Acoem Australasieecommends calibration at 800of the full scale measurement or operating range
of the instrument

While theinstrumentrange is commonly set as a default B00 ppb, this is widely recognised as no
longer being valid with modern digital communication and most regulators will now recommend a
range more suited to local conditions.

A spargascan besuppliedthrough either theCalibration Porior Sample PortReferto the instructions
outlined in the next two sections.

Note: Ensure that the inst[ument has beAerJ runping fo[ at least one hqur bgfore any cglibrati«
LISNF2NX¥YSR U2 SyadzZNb UKS AyauNdz
5.5.1 Calibration Port
Equipment FRRquired
1 SpanSource
Procedure

1. RefertoFigurell?. Ensure a suitable spasource is connected to th€alibration Port

Calibration Port

llf

= _ P
Span Source

Figurell7¢ SpanCalibration Setup - 1
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2. If diluting the gas with a dilution calibrator, set the output concentration t&8® the instrument
measurement range

Open- Main MenuA Calibration Menu

Select- Cal. Typed Manual - Accept.

Select- Cal. ModeA Span- Accept.

Let the instrument stabilisdypicallyl5 minutes.

Enter- Span Calibrate SOZEnter the span output concentrationAccept.

© N o 0o & w

Select- Cal. ModeA Measure- Accept (To return to sample measure).
5.5.2 Sample Port
Equipment Rquired
1 Span source
Procedure

1. RefertoFigurell8 Ensure suitable spasource is connected to theample Port

7Samp|e Port

/

Figurel18¢ SpanCalibration Setup - 2

2. If diluting the gas with a dilution calibrator, set the output concentration t&e8® the instrument
measurement range

Open- Main MenuA Calibration Menu

Select- Cal. Typed Manual- Accept.

Select- Cal. ModeA Measure- Accept.

Let the instrument stabiliseypicallyl5 minutes.

Enter- Span Calibrate SO4Enter the span output concentrationAccept.

© N o o A~ W

Disconnecthe spansource and reconnec¢he sample lingo the Sample Port
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5.5.3 Manual Instrument Gain and Offset Adjustments

CAUTION

Manual adjustment of the Instrument Gain does not take into account the
correction and can lead to an incorrect calibration

At times it may be desirable to manually adjust thetrumentQa 3 Ay YR 2FFaSiao ¢ &Ly
is only used when an instrument calibration has been corrupted and the user wishes to reset the
instrument response factors prior to performing a new calibration.

To manually adjughe instrument follow the below procedure:
Procedure

1. Open-Main MenuA Service Menw Calculation Factors Menu
2. Edit- Instrument Gain- (Adjust as required. 1 is the defaulthccept.
3. Edit- Zero Offset SO2(Adjust as required. 0 is the defaulthccept.

56 t NBOAaAA2Yy [/ KSO]

Similar to a normal zero ompan calibration, a precision check id.avel 2 calibratiothat may be

performed using a nowertified referene. The instrument is supplied with a known concentration of

aLdy 3AFLa 062N T SNB FAND FyR (4KS AyadNdzySyiQa NBal
instrument response is made during a precision check.

Note: Ensure that the instrument has been running for at least one hour before any calibrati
performed to ensure the sufficient stability.

Equipment FRRquired

I Span source
{ Zero source

Procedure

1. Supply the instrument with a zero source (refer to Secbohfor the procedure of setting up a
zero, but do not do Zero Calibrate SQ2

2. Observe and record the measurement from the instrument.

3. Supply the instrument with a span source (refer to Seclidifor the procedure of setting up a
span but do not do &pan Calibrate SQ2

4. Observe and record the measurement from the instrument.
5. Check both readings against your local applicable standards.

6. Select Cal. ModeA Measure- Accept (To return to sample measure).

If an instrument fails apanprecision check (based on your local applicable standards), perform a span
calibration (refer to SectioB.5).
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If an instrument fails aero precision check (based on your local applicable standarelsp|ve the
issue referring to SectionZero Drift

57 adzf 0 AtILIRBQONKS DY

A multipoint precisiorcheck is used to determine the linear response of ittetrumentacross its
operating range. Thimstrumentis supplied with span gas at multiple known concentratidyically

a zero point and at least fourp-scale points, spread across the operating range ofrteieument The
observed concentrations are compared to expected values and the linearity of the instrument assessed
against local applicable standards.

Note: The instrument is inherently linear and tivsstrumentgain shoulchot be adjusted at each
individual point. NoHinearity indicates a problem with the instrumefrefer to Section 7). Ensure
that the instrument has been running for at least one hour before any calibration is performe

SyadzNE (GKS AyadNHzySydaoa adl ¢

Several methods for producing multiple known concentrations are available to use, such as connecting
multiple certified bottles at different concentrations. HoweveAcoem Australasiastrongly
recommends the use of a dilutionalibrator and a certified cylinder of @t an appropriate
concentration (typically 40100 ppmSQ balance in Nitrogen).

Procedure

1. Connect your calibration system to th@alibration Portof the instrument(Acoem Australasia
recommends the Serinus Cal 1000 as a mininmeafier to Figure109).

2. Generateand record the displayed span concentratdar (at least)s5 steppedpoints (ofknown
concentration$ evenly spaced acrosbe instrument measurement range (refer to the example
below).

3. Then wsing a program such as MS Excel, create an X Y scatter plot of expected concentration versus
the recorded instrument response and use linear regression to calculate the line of best fit and the
correlation factor (B - refer to the userdocal applicable standards.

Example for ainstrumentmeasurement range of 50@pb:

a. For the 1st concentration, set the gas dilution calibrator to suplil® ppbSQ gas to the
instrument

b. Allow the instrument to sample the calibration gas until a prolonged stable response is
achieved (the amount of time this takes is impacted by the calibration setup) and record the
instrument response.

c. Repeat the above steps using concentration8@d ppb, 200 ppb, 100 pplnd aZeropoint.

d. Graph the results and use linear regression to determine a pass or fail as per applicable local
standards.

W o w

Note: To highlight hysteresis errors, it is advisable to run the multipoint check indestbending
andascendingrder - refer to applicable local standards.
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Figure119¢ ExcelGraph of Multipoint Calibration
4. The following is a guide to approximate expected good results
a. The gradient (m) falls between 0.98 and 1.02.
b. The intercept (b) lies betwee2 and +2.
c. The correlation (R is greater than 0.99.

5. If unsatisfactory results are observesfer to Sectiorv - Troubleshooting

58 Cft2¢ [/ fAONF GARWM AW BEDHSNY I t dzYLJ

This procedure calibrates the rate of the flow generated by the internal piimgfollowing procedure
must be performed

After a service or repair.
When the aternal flow check has found the flow to be outside normal range
When a new pump has been installed.

When the instrument is reset to factory defaults.
Equipment Rquired

1 Calibrated Flow Meter
Procedure

1. Disconnect any external tubing coroted to the rear ports of the instrumentSémple Port
Exhaust Portetc.).

2. Open- Main MenuA Calibration MenuA Flow Calibration Menu
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3. Select- Pump ControlA MANUAL- Accept.

Note: This action wilket thePump Controto Manualand place the valve sequencing hold;
normal sampling will be interrupted.

OFF Internal PumpA Off.

Wait for theSample Flowo become stable around 0.0 slpm@.01slpm).
Set- Cal. Zerc Yes (Calibration of your zero point).

Connect a calibrated flow meter to tfgample Port

ON- Internal PumpA On.

Edit theCoarseandFinepots until the calibratedldbw meter reads the desireistrumentSample
Flowrate (Set Poinj.

© ©o N o 0 A

Note: Edit theFinepot to 253 then edit theCoarseo be as close as possible to desired readir
and weFinepot to make it exact.

10. Edit- Cal. Point (Enter the reading from the flow metgr Accept.
11. Select Pump ControlA START Accept.

12.Leave foruptdiveYA ydzi Sa (2 NBGdzNYy (2 y2NXIf 2LISNFGA2Y
there may be a blockageefer to Sectiorv).

13. Remove flowmeter and reconnect external tubbing
14. Back- Flow Calibration Menu (read note) OK.

59 1 AdK t NBAaddNBOmRBNRRY Wl Y I f @S

If the instrumentwas ordered with this option, the internal pressurised calibration valves will already
be installed within the instrumends either a zero or span calibration source, thus no other internal
connections need to be made.

Note: Before using a high pressure span or zero as a sourcalfbrating the instrumentcheck

the local regulatory requirementihig, is generally only be used as an operational check of t
AYAGNYzySy G Qa 1 Spsdpointgdoyiriended/aR 86afXulf sdled
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SetUp of Single Calibration Option

Serinus High Pressure Calibration Option - 1 Valve

| v !

S T =
Sample ﬂl_»—f\% y N

Calibration ETE-N— n
/N

BGnd Air I -

Y

Span or Zero
Gas

Vent ——g——

INSTRUMENT SPECIFIC MEASURMENT
Exhaust ———— COMPONENTS

Figure120¢ Single kgh Pressure @libration Option

When using the pressurised calibration option, either a high pressure zero ocgpatter (depending
on the option orderedshould be connected to th€alibrationPort.

Equipment FRRquired

9 Calibrated Flow Meter
1 Gas Cylindeand Accessories

Procedure

1. Ensure the gas cylinder is fitted with an appropriate gas regulator with a shut off valve.

2. Connect am Kk firee of stainless steel tubing between thgas cylinder and the instruments
Calibrationport.

Note: This connection may need to be retightened during this operation.

3. Open the cylinder main valve and adjust the regulator to 15 psig.
4. h LISy (KS NIBGH dalvé antésliar leak K dzi
a. Pressurise the line.
b. Close the cylinder main valve.
c. If pressure drops by more than 2 PSI over five minutes, check the connections and retest.

d. Open cylinder main valve.
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Temporarily place a flow meter on théent Port.
Open- Main MenuA Calibration Menu

Select- Cal. Typ Manual - Accept.

© N o v

Select- Cal. ModeA Spanor Zero- Accept (Depending on the option installed).

Note: When using the high pressure zero option, ensfieeo Sources set toExternal

9. Adjust the regulator pressure until the flometeron theVentPortis between 0.5 and dpm. This
is the excess calibration gas flow rate

Note: Do not exceed a pressure of 2rahis can damage thiastrumentand cause gas leakage

Return to NormalOperation

1. Select Cal. ModeA Measure- Accept. (To return to sample measure).

2. Remove the flow meter on théent Portand connect vent line

3. Reconnect the instrument fittings and return to the original-apt

The instrument is now in normal operation mod&hen either zero or span calibration is initiated

(depending on which option has been installed) the instrument will automatically open the valves to
run a pressurised calibration.

SetUp of Dual Calibration Option

Serinus High Pressure Calibration Option - 2 Valves

[ J '
. T
=
Sample *Lb—f\% — -
| ) |
Calibration_[:#:{;:gM»
BGnd Air ——#> a0 |
Span ‘
Gas Ventl—d—' !
Pres In{:*:;‘:g%»
| |
INSTRUMENT SPECIFIC MEASURMENT
Exhaust 4’—47 COMPONENTS
Zero | |
Gas |

Figure121¢ DualHigh Pressure Glibration Option
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When using thelualpressurised calibration optigma high pressure zemylindershould be connected
to the Presin Portand a high pressure spaylinderconnected to theCalibrationport.

Equipment Rquired

9 Calibrated Flow Meter
9 Gas Cylinder of Zero @&nd Accessories
9 Gas Cylinder of S@nd Accessories

Procedure

1. Ensure the gas cylinder is fitted with an appropriate gas regulatorangtiut off valve.

2. Connect am K fire of stainless steel tubing between the appropriate gas cylmded the
instrumeniQ Eresin Portand Calibrationport.

Note: This connection may need to be retightened during this operation.

3. Open the cylinder main valve and adjust the regulator to 15 psig.
LISy GKS NB3IdzZ | 62NRa aKdzi2FF G f@dS yR

w»
Q)¢
c

. Pressurise the line.

h
a
b. Close the cylinder main valve.
c. If pressure drops by more than 2 PSI over five minutes, check the connections and retest.
d. Open cylinder main valve.

5. Temporarily place a flow meter on théent port (This port is nowused asthe high pressure
calibrationventfor both spanandzero).

6. Open- Main MenuA Calibration Menu
7. Select- Cal. Typéd Manual - Accept.
8. Select- Cal. ModeA Zero- Accept.

Note: When using the high pressure zero option, ensZieeo Sourceés set toExternal

9. Adjust the regulator pressure until the flometer on the vent line Yent) is between 0.5 and 1
dpm. This is the excess calibration dgksv rate.

Note: Do not exceed a pressure wio bars, this can damage thiastrumentand cause gas
leakage.

10. Select- Cal. ModeA Span- Accept.

11. Adjust the regulator pressure until the flometer on the vent line Yent) is between 0.5 and 1
spm. This is the excess calibration dlasv rate.

Note: Do not exceed a pressure wio bars, this can damage th@astrumentand cause gas
leakage.
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Return to NormalOperation

1. Select Cal. ModeA Measure- Accept. (To return to sample measure).
2. Remove the flow meter on théent port and connect vent line

3. Reconnect the instrument fittings and return to the original-apt

The instrument is now in normal operation modhen either zero or span calibration is initiated the
instrument will automatically open the valves to run a pressurised calibration.
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6. { SNIWAOS

61! RRAGAZ2Y T {FFShe wSIldZANBYSyia T2NJ

In addition to Safety Information stated previously, service personnel are also advised of the following:

1 Documentation must be consulted in all cases where caution symbol is marked, in order to
find out the nature of the potential hazards and any actions which have to be taken to avoid
them. Refer toTablel ¢ Internationally Recognised Symbols

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

1 Do not replace the detachable mains supply cord with an inadequately rated cord. Any mains
supply cord that is used with the instrument must comply with the safety requirements
(250V/10 A minimum requirement).

62 al AYUSYyl yOS ¢22f a

To perform general maintenance on the SeribQghe user may require the following equipment:

Customizable Test Equipment Case PN:H070301

Digital Multimeter & Leads (DMM) PN: E031081 & E031082
Barometer PN:E031080
Thermometer & Probe PN:E031078 & E031079
Flow Meter (Select Range)

Range: 50 5000 sccm PN: ZB200-220M

Minifit Extraction Tool PN T030001
OrificgSintered FilterExtractionTool PN H010046

Le&k TestJg PN:H050069

Computer/Laptop and Connection Cable for Diagnostic Tests
1.5 mm Hex &y

' 3a2NUYSyd 2 TubingandBtngsy R mMky ¢ ¢
Zero Air Surce

Span Gas Source

General Hand Tools

Figurel22¢ Minifit Extraction Tool - (PN:T03000)
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Figurel23c¢ Orifice/Sintered Filter Rmoval Tool - (PN:H010046

Figurel25¢ Air Monitoring Test Equipment Kit (AMTEKEZustomisable

63 al AyiSylyOS { OKSRdzZ S

The maintenance intervals are determined by compliance standards that differ in various regions. The
following is recommended byicoem Australasias a guideCompliance with local regulatory or
international standards is the responsibility of the user.
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Table7 ¢ Maintenance 8hedule

Interval * Task Performed Section
Nightly Perform precision chedutomated) 5.6

or Perform precision chegiManual)

Every 5 days (This task is performed to ensure a high data capture rate)

Monthly Perform precision check (pigheck) prior to commencing any 5.6

service tasks or making any changes to the system as found in
current state. This task is necessary to validate any previously
captured data.

Checlparticulate filter, replace if full/dirty 6.4.1

Perform a pressure check 6.4.10

Check sample inlet system for moisture or foreign materials. ClI
if necessary

Check fan filter andlean if necessary 6.4.2
Check event log 3.4.1
Check date and time is correct 3.4.8
Check instrument statusght 3.3.1

External vacuum pump check (vacuum source)

leak check 6.4.4

PerformSQ span calibration 55

Perform precision check (pesheck) once all service tasks have: 5.6
been completed. This task is necessary to establish a valid sta
point to begin capturing new data.

6 Monthly Replacahe PMT DesiccarRacks 6.4.5
Perform multipointprecisioncheck 5.7
Calibrate analog outputs (only if used) 3.4.26
Check the zero ascrubbers, replace if saturated 6.4.6
Check the UV lamalignment replace if necessary 6.4.8

Yearly Replace DFU 6.4.3
Replace sintered filter and orifice (only if necessary) 6.4.7&9.11

* Suggested intervals for maintenance procedure are a guide only and may vary with sampling intensity and/or
environmental conditionsRefer to your local regulatory standard for your personalised maintenance schedule
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64 al AYyuSylyoOS t NEOSRdz2NEa

6.4.1 Particulate Filter Replacement

Contamination of thé-micronfilter can result in degraded performance of thmstrument, including

slow response time, erroneous readings, temperature drift and various other probldragrequency
which the filter needs to be replaced is heavily dependent on the environmental conditions the
instrument is sampling.

Procedure

1. Turn OFFRhe external pummand allow the instrument to return to ambient

2. Open the lid of the instrumentto access thesamplefilter holder (located in front righthand
cornel.

3. Refer toFigurel26. Loosenthe compressiomut and pultout the tubefrom the fitting.

Figure126 ¢ RemoveTubing

4. Refer toFigurel27. Removehe retaining ringby turning it counterclockwise

Figurel27¢ RemoveRetaining Ring
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5. Refer toFigurel28 Remove the sample filter holder sealing cap.

Figurel28¢ Remove Filter Sealing Cap

6. Refer toFigurel29. Removethe old particulatefilter.

| Particulate
Filte

Figure129¢ Particulate Filter

7. If the inner surface of the sample filter componeate dirty, then clean with damp lint free paper
towel.

8. Place a new patrticulate filter paper into the body of the sample filter holder.
Note: Make sure filter body is completely dry before ptagthe new filter.

Note: Avoid to touch Particulate filter paper by hand use blue paper to place the filter into fil
body.

Service Pagel4c¢



Serinus® 50Jser Manual3.4

Particulate
Filter Paper

Figurel30¢ Avoid to Touching Particulate Rter Paper

9. Replace the sample filter holder sealing cap anéiggembly the retaining ring by turning it
clockwise.

Note: Make sureO-ring and particulate filter paper are installed correctly

Note: Make sure thaElbow Fitting isn the right direction refer toFigurel31

Figurel31¢ Elbow Fitting Direction

10. Refer toFigurel32 Reconnect theompressiomut and tubing to theslbow fitting.

Figure132¢ Reconnect theCompressiorNut and Tubing
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