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Thank you for selecting the EcoteBhrinus® 4@xides of Nitrogen Analyser

The Serinus series is the next generation of Ecotech designed and manufactured gas saridigser
Serinus 40 will perfornNO, NQ and NQ measurements over a range of-@0 ppm with a lower
detectable limit of 0.4 ppb.

This User Manual provides a complete product description including operating instructions, calibration
and maintenance requirenmas for theSerinus® 40 Oxides of Nitrogen Analyser

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

If, after reading this manual you t@ any questions or you are still unsure or unclear on any part of
the Serinus® 4(@lease do not hesitate to contact Ecotech or your local Ecotech distributor.

you have finished using

!% Please help the environment and recycle the pages of this manual when

b20GAOS

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

Copyright ©2021 Allrights reserved. Reproduction of this manual, in any form, is prohibited without
the written consent of Ecotech Pty Ltd.
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Bootloader A program that checks whether the current firmware is valid,
executes the ingument startup. The bootloader can be entered by
LINSaaAy3a GKS wbQ (1Se 2y (GKS ¥
after powerONand following the prompts. The bootloader enables
various low level recovery s, including updating the firmware
from a UBB memory stick

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

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

Permeation Tube A Permeation tubesia device filled with a chemical compound stor
in an inert material (normally a tube) that is used in the permeatiol
oven to produce a knowgasconcentration When the permeation
oven temperature is stable, the device emits the compound throug
its permeable portion at a constant rate.

Permeation Oven This assembly uses a digital temperature controller from the Main
controller PCA to maintain the permeationashber temperature at a
set point with high accuracy.

Permeation Chamber Houses the permeation tube within the permeation oven.

14 . I O1 ANRP dzy Rk ¢ KS2 NE

Nitric oxide (NO) is a colourless, odourless gas. Nitrogen dioxidgi@Nbrownish gas withpaingent
odour. In the atmosphere, N@nd NO exist in equilibrium and the mixture is commonly refeno
as nitrogen oxides, or NO

Oxides of Nitrogen (N¢pare typically the product of high temperature combustion processes, such as
motor vehicle engines, industrial boilers in power stations and other industry, by oxidation of
atmospheric nitrogen (. In urban areas, motor vehicles and gas heatessioins are a major source

of NG« In rural areas, livestock, fertilizers and athpeocesses canso produce NQ

Theinstrumentuses gagphasechemiluminescencéetection to perform continuous analysis of nitric
oxide (NO), total oxides of nitrogen (§Oand nitrogen dioxide (N This is achieved by using one
primary reaction ck and drawing the sample through two separate patwmtrolled by the main
controller PCAThe instrument consists of a pneumatic system, ant@O conerter, a reaction
cell, a measurement clPMT),an Ozonegeneratoranda main controller PCA

The analysis of nitrogen oxides dhemiluminescences based on the luminescence from an activated
molecular N@species produced by the reaction between NO andnCan evacuated chamber. The
NO molecules react witltbzoneto form the activated species NOaccording to the reaction
mechanism:

NO + QA NO* + &

Equation1 ¢ Chemiluminescence Reaction for NO
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all particles larger than gm from entering the measurement systetinat could interfere with sample
measurement.

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

Figure5 ¢ Sample FilteHolder
155 Dryer

Refer toFigure2 for the location of dryerThe dryelis constructed of Nafiotubingand is designed to
remove water vapour from ambient air that is used by theonegenerator. fie water is absorbed

and mo\es through the walls of the tubing, evaporating into the surrounding air. The remaining gas is
unaffected. The flow control is performed htilisinga critical orifice.

Orifice

The critical orifice is made of a high precision stainless steel and sapfiereritical 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.

Figure6 ¢ Dryer
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Magnetic Shield

Refer toFigurelOfor the location of magnetic shiel@he magnetic shields used to protect PMT from
electromagnetic radiation. Which will reduce the amount of noise generated inMiE P

1.5.8.2 Reaction Cell

Refer toFigure9 for the location of reaction celllhe reaction cell is where O3 and NO mix to create a
chemiluminescence reaction which emits photons. A portion of this light is filtered to a specific
wavelength region (>665nm) by the optical bandpass filtemd measured by the PMT.

Optical Bandpass Filter‘
(Below the PCA)

Sintered Filter
(Behind the Fitting

Pressure Sensor PCA

Figurell¢ Reaction Cell

Optical Bandpass Filter

Refer toFigurell for the location ofoptical bandpass filtefThe optical bandpass filter is constructed
of coloured glass that only allows the transmission of light above r665It is used to prevent
measurement of interfering compounds.

Figurel2 ¢ Optical Bandpass Filter

Heater and Thermistor

Refer toFigurellfor the location oheater and thermistorHeater and thermistor arenounted in the
reaction cell They areused in this instrumento keep the cell temperature at a stable and constant
50 °C

Sintered Filter

Refer toFigurell for the location of sintered filterThree sintered filter are used in the reaction cell
two sintered filters arebehindthe fittings and one is below the pressure sensor PCA to prevent light
enteringthe reaction cell and protectinfjom particulatematter.
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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 Hoandain
controller P@is locatedabove all other components within thestrument. 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

1.5.11 Rear Panel

Rear Panel
PCA

Chassis Fan

Power Supply

Figurel5¢ Rear Panel
15111 Rear Panel PCA

Refer toFigurel5for the location of rear panel PCAhe rear panel PCA contains all the connections
for external communications, including analog input, analog oytpligital inputs, digital outputs,
RS232, USB, and TCP/IP network connection (optional). Refer to Skdtibfor details of all the
2dzYLISNRa TFdzyOlAz2y o

1.5.11.2 Chassis Fan

Refer toFigurel5 for the location ofchassis fan. The chassis fan is assembled to the back side of the
instrument to maintain the Serinu& temperature. Fan filter ialso installed with the fan to prevent
the instrument from dust.

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

1.5.11.3 PowerSupply

Refer toFigurel5for the location ofpower supplyThe power supply is a selbntained unit housed

in a steel case designed to megdt the relevant safety ah EMCrequirements.The 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%,V and +3.3 V to the instment.
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Analog& Digital I/O

The analog/digital port sends and receives analog/digital signals to other devices. These signals are
commonly used to activate gas cafibors or for warning alarms.

Analog Outputs

The instrument is equipped with three user definable analog outputs. The outputs are menu selectable
as voltage output 65, 0.25-5 or 0.5-5 VDC or current output 020, 2- 20 or 4- 20 mA. Theurrent

output can also be configured as a voltage output efl0 V, by configuring the jumpers (JP3) on the
rear panel PCA.

Refer to Sectiod.4for more detail.
Analog Inputs

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

CAUTION

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

Digital Statusdnputs

Theinstrumentis equipped witheightlogic level inputs (65 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 outpuotal

greater than 2 amps across the eight outputs can permanently damage f|
instrument and void the warranty.

Bluetooth

This allows for remote access of timstrumentto 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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2. Lyadlttriazy

2.1 Ly AKBIOf

Packaging

The Serinus 40 is transported packaging which ispecifically designed to minimise the effects of
shock and vibration during transportation. Ecotech recommends that the packaging be kept if there is
a likelihood that the instrument is going to be relocated.

Note: The red plastic caps that seal the pngatic connections during transport must be remove
prior to operation.

Items Received
With the delivery of the Serinu0, the userwill receivethe following:

Table3 ¢ List of ltems Received

Item Name Part No. Image

Ecotech Serinus 40 analyser E020@0 Refer toFigurel8, callout 7.
Green Ecotech Resources USB Stic H03013701 Refer toFigurel8, callout 10.
Manual (hardcopy optional) M010028 -
USB Memory Stick H030021 Refer toFigurel8, callout 9.
USB Cable COM1440 Refer toFigurel8, callout 8.
Keysfor Slam Lock - Refer toFigurel8, callout 11.
Data Sheet - Refer toFigurel8, callout 12.
Power Lead (120 V)* C040007 Refer toFigurel8, callout 2.
Power Lead (240 V)* C040006 Refer toFigurel8, callout 1.
C040008 Refer toFigurel8, callout 3.
C040009 Refer toFigurel8, callout 4.
C040010 Refer toFigurel8, callout 5.
C040054 Refer toFigurel8, 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 apjzeasged,
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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4. Refer toFigure22. 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 removenirthe instrument.

Figure22 ¢ 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 contactuyplier and follow the
instructions in claims for Damaged Shipments and Shipping Discrepancies at the front of this
manual.

22 LyaialttridAazy 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 (efer to Sectior2.4and?2.5for specific approval seaip).

For best results thenstrument should be located in @&emperature andhumidity-controlled
environment(air conditioned shelter)An enclosure temperature @5- 27 °Cis optimum.

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

Instruments should bsitedwith easy access tie front panel (instrument screen/USBemory
stick and to therear panel communicationports/pneumatic connections)

It is recommended thathe sample line be as short as possible and/or a heated manifold be used
for sampling ihinimisingmoisture condensation ithe sample)

Do notpressurizeéhe sampleline under any circumstares.Sample should be drawn throughe
instrument under atmospheric pressureThis should bachievedby usingan external vacuum
pump connected to the exhaust port of thestrument

When supplying span gas, ensure the flow is approximatgfym and excess is sufficiently vented

Note: The power ON/OFF switch is accessible from the rear of the instrument only. Install
instrument so that theODN/OFRpower switch is accessible.
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After installingthe instrument the following procedures should be followed to ready itistrument
for monitoring

] Communication Ports ‘

Sample Port

Calibration Port
| Exhaust Port

'Background Air
, Port

Power Switch &
Mains Power Inlet

Figure23 ¢ Instrument RearPanel
2.3.1 Power Connections

CAUTION

Hazardous voltages existthin the instrument. Do not remove or modify any
the internal components or electrical connections whilst the mains power is

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

CAUTION
Do not replace theetachable mains supply cord with an inadequately rate

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 &afe working condition.

CAUTION

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

LAl dd

A three pin mains power cord with a protective earth conduditiySTbe used.
The mains power outlet (wall socket) must be in the range of-23® VAC, 5060 Hz.

The mains power outlet must be protected by an earth leakage protection circuit.
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4. Refer toFigure29. Replace the nut loosely, only 2 or 3 threads, on the sample port.

Figure29 ¢ Replace Nut Loosely

5. Refer toFigure30. Push the tubing into the end of the nut until you hit the tube stop inside the
fitting.

Figure30¢ Insert Tube

6. Refer toFigure31. Tighten clockwise until finger tight.

Figure31 ¢ 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 lindackbround air line.

SamplePort

The sample port must be connected to an ambient source of sample air. When using a sample manifold
the Serinus requires dtast 1slpm delivered to the sample manifold (0.6 slpm for measurement plus
approxmately 50%excess.

CalibrationPort

The calibrabn port can be connected to the span/zersources It is recommended that a gas
calibratoro 9 02 G4 SOK Qa {3808Beyisiwith aylinderofmitrogenoxideto deliver precise
concentrationsof nitrogen oxide The GPT function of the gd#ution calibrator will also be required
for testing the converter efficiency.

Note: All connections to this port should not exceed ambient pressure. A vent is required 1
excess span gas.

ExhaustPort

The exhaust port is where theactedsample calilration gases, background air ahgpasslows are
exhausted from thanstrument The exhausport shouldbe connected tothe vacuumpump using
0¢ h5 (idzo Ay 3280 V& EmMpumpgP®30005110V) available from Ecotech, should be
used to providehe required vacuum and flow for orfgerinus 4@nalyser

CAUTION
Oxides of nitrogen are toxic gases. It is recommended that exhaust air is ex

into an unoccupied area, as it contains trace levels of oxides of nitrogen.
exhaust must be auitable distance from the sample inlet to avoid influenci
the ambient measurements.

BackgroundAir Port
The backgroundir port is used to supply air to th@zonegenerator within the instrument.
2.3.3 Communicationgonnections

There are a number of ways to communicate with ihgtrument, refer to Sectiord for detail.
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The Serinus 40 is designated as reference method &F808;186 by the U.S. EPA (40 CFR Part 53)
The Serinus 40 must be used under the following conditiorsatisfythis approval

Range

0-0.050 ppm and 61.0 ppm
Ambient Temperature
20-30°C

LineVoltage

105- 125 VAC, 60 Hz
Pump

External pump

Filter

Factory setup to meet requirement:
Instrument Settings

If the units in themeasuremenimenu are changed from volumetric to gravimetric (or gravimetric to
volumetric), theinstrumentmust be recalibrated

The following menu selections must be used:

CalibrationMenu

SpanComp: Disabled

DiagnosticaVienu

PresgTemp/Flow Gomp: ON

DiagnostidMode: Operate

ControlLoop: Enabled

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

The Serinus 4@nalyser is designated U.S. ERference method with orwithout the following
options/items:

Rack mount assembly

Optionalethernet port

Installation Paged7



Serinus® 40 User Manu&l.5
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The Serinus 40 has been certifiedtoVperformancestandards for Continuous Ambient Air Quality
Monitoring Systems. The certificate numberTigV93621221977/A The Serinus 40 must be used
under the following conditions tmeet EN requirements

Range(NO)

0-1000ppb

Range (N©@

0-260 ppb

Ambient Temperature

0-30°C

Instrument Sttings

Theinstrumentmust be operated and maintained in accordarwith this user manual.
The following menu selections must be used:
CalibrationMenu

SpanComp: Disabled
DiagnosticsMenu

PresgTempFlow Comp: ON
DiagnostidViode: Operate

ControlLoop: Enabled

26 ¢NI yaLR2ZNIOAYIk{G2NIF IS

Transporting theinstrument should be done with great care. It is recommended that dniginal
packagingnaterialthe instrumentwas delivered in should be used when transporting or storing

When transporting or storing themstrumentthe following points should be folleed:

1. TurnOFRhe instrumentandallow it to cool down.

2. Remove all connectionsf pneumaticpipe, power cablesand communicatiorcablesfrom the
instrument

3. Refer toFigure3a3. If storing overalong period gixmonths) turn the batteryOFFby switching the
DIPswitch(S1)on the maincontroller PCA

4. Removeahe instrumentfrom the rack.

Page48
























Serinus® 40 User Manu&l.5
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Menus & Screens

Quick Menu

Main Menu

Status Menu

Analyser State Men

Temperature Menu

General Settings
Menu

Pressure & Flow
Menu

Measurement
Settings Menu

Voltage Menu

Calibration Menu

Pressure Calibration
Menu

-‘ Service Menu ==

Diagnostics Menu =

n Calculation Factors

Menu

Digital Pots Menu

Internal Pump Menﬁj

Valve Menu

Digital Input Test

Data Logging Menu

Serial
Communication
Menu

Analog Input Menu

Communications a

Menu

Analog Output Menu

Digital Input Menu

Digital Output Ment

Network Menu

Bluetooth Menu

Trend Display Men

u

Chart

Advanced Menu

Hardware Menu

Parameter Display
Menu

Menu

Tests Menu

Digital Output Test

Menu

Pageb6



/\ acoem

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

the Main Menu. The Quick Menucontains all information and operations necessary during scheduled
maintenance visits. ThMain Menu contains all fields that are accessible tioe user. It provides
information on component failureand measurement parameters as well as editable fields and test
procedures.

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

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

3.4.1 Quick Menu

TheQuick Menucontairs all the maintenance toolsn one easy to use screelt.allows operators to
perform calibrations, check important parameters and revibe/service history

QUICK HEHU

Span Calibrate HOx
Event Log
Instrument

Saftely remowve

Ga=s Tao

Figure38 ¢ Quick MenuScreen

Span Calibrate NOx This field isised to perform a span calibrati@djustment and
shouldonly be used when a knowstableconcentration of span
gas ideing drawnthrough thereactioncell and the reading is
stable.

Activating the span calibrate field for a named gas will open a
dialogbox. Enter the concentration of the span gas that the
instrument is sampling angressAccept

Span Calibrate NO This field is used to perform a span calibratamhjustment and

[Multi ple Gains Enabled] shouldonly be used when a knowstableconcentration of span
gas iseing drawnthrough thereactioncell and the reading is
stable.

Activating the span calibrate field for a named gas will open a
dialog box. Enter the concentration of the span gas that the
instrument is sampling anpressAcept.

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 time removable USB memory stick.

The log is orgaséd by month. Wherthe userentersthis screen
they will be prompted to enter the month for whictihey wish to
view events.

Operation Pages7
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Instrument

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

Safely Remove USB Stick

Always slect this menu item &fore removing the USB memory
stickor select the same menu item from tl8ervice Menurefer
to Section3.4.129. Failure to do this may cause corruption of the
memory stick.

Gas to Measure

This field allows the user to select whether the instrument will ol
measureNO, only measuréNO, or measureall (NO, N@and NQ).

Instrument Gain
[Multiple Gains Disabled]

This is a multiplication factor which is used to adjust the
concentration measwement to the appropriate level (set by
performing aSpan Calibrate This should be recorded after each
calibration in the station log book.

NO Gain A multiplication factor used to adjust the concentration
[Multiple Gains Enabled] measurement to theappropriate level (set at calibration).
NOx Gain A multiplication factor used to adjust the concentration

[Multiple Gains Enabled]

measurement to the appropriate level (set at calibration).

Next Service Due

A field that notifieghe userwhen the next instrument service is
due. This value is editable in tiNext Service Duéield of the
Advanced Mengrefer to Sectior8.4.32. This field is only
displayed 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.

HAIMN HMHEHU

Analuser State Menu
Menuw
Settinas

Measurement
atiaon

2 muhications
rend Display

Settinas
Mernuw
Menu
Menu

Menu
Menuw

Figure39 ¢ Main MenuScreen

Analyser State Menu

Refer to Sectio’.4.3

General Settings Menu

Refer to Sectio3.4.8

Measurement Settings Menu

Refer to Sectio’.4.9

Calibration Menu

Refer to Sectio3.4.10Q

Service Menu

Refer to Sectio’.4.12

Communications Menu

Refer to Sectio3.4.21
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Trend Display Menu

Refer to Sectio’.4.3Q

3.4.3 Analyser StatéMenu

Main MenuA Analyser State Menu

This dsplays the status of varioymrameters thaaffect instrument measuremest

ANALYSER =TATE HMEHNU

Status Menu
Temperature Menu
Fressure Flow Menu
Uoltage Menu

Model

Hominal Ranae
Ec ech ID
= al HNo.

Figure40 ¢ Analyser State MeniBcreen

Status Menu

Refer to Sectio3.4.4

Temperature Menu

Refer to Sectio3.4.5

Pressure & Flow Menu

Refer to Sectio3.4.6

Voltage Menu

Refer toSection3.4.7.

Model

This field will displathe instrument nodel (e.g.Serinus40).

NominalRange

The measurement range of thestrument.

Ecotech ID

The Ecotech ID number.

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 anc
reporting back to the manufacturer.

Power Failure

This field displays the time and date of the last power failure or wh
power was disconnected from thastrument

Operation
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3.44 StatusMenu

Main MenuA Analyser State MenW, Status Menu

The Status Menupresents a list of the currenPass/Failstatus of the main components. During

warm-up, the status of some parameters will bel@ashed line.

STATUE HMEHU

Event Loy

Show

-Hnalogy
HZD

Error List
Service Due 2021-07-

ance Mode

i1}

w
1IN

=
F.
Fa
Pz
P

Figure41 ¢ Status MenuScreen

Event Log

This field enters a screen with a log of all the events that the instrum
hasperformed. These everstinclude errors andarnings. This log is
stored on the USB memostick

The log is organésl by month. Wherthe userentersthis screenthey
will be prompted to enter the month for whictiney wish to view events.

Show Error List

This field allows the user to display th& of current errors and
warnings on the screefPressing 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 is due
within the next two weeks.

Maintenance Mode

9 NNE NJ A T (hK&ntehahcel SONBTAS w42 { SO

+5V Supply

Pass if the +¥ power supply is within the acceptable range.

+12V Supply

Pass if the +1¥ power supply is within the acceptable range.

+ Analog Supply

Pass if the analogower supply is within the acceptable ran@€el2V).

- Analog Supply

Pass if the analogower supplyis within the acceptable rangel2 V).

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

Cell Temp. Pass if the cell heater temperature is withiri0%of the heater set
point (refer to Sectiors.4.5.

ConverterTemp The converter temperature should be 326. It must be between 25C
and 10%of the converter set pointo pass

Converter Fail, the converter is unsafe to continue rungiand has shutdown.

Perm Tube Oven
[1ZS Internal Span Option]

Pass if thePerm Tube Oveheater temperature is withirt 10%of the
Perm Tube Oveset point in theHardware Menu(refer to
Section3.4.33.

Cooler

Status of tle PMT cooler. It must be P&+ 10%to pass
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High Voltage

Fail if the high voltage value<420 or >30 from the target.

Target is 65 (Standard_eve), 700V (TracelLeve) and 550V (High
Leve).

System Power

Pass if the system has an adequate electrical supply.

Diagnostic Mode

Error if the electronics are iDiagnostic Modg(refer to Sectior8.4.149).

Diagnostic PTF Comp

Error if thePres/Temp/Flow Compis disabled (refer to Sectidh4.13.

Diagnostic Control

Error if the control loop is disabledefer to Section3.4.13.

Valve Manual Control

Error if the valve sequencing is disabled (refer to Se@&idr§.

Ozonator

Indicates if theDzonatoris ONor OFF

NO ConcV Saturated

Indicates if the voltag of the concentration duringneasurement is
within the limits of the analog toidital converter {0.26Vto 3.29V).

NOxConc V Saturated Indicates if the voltag of the concentration duringheasurement is
within the limits of the analog toidital corverter (-0.26Vto 3.29V).
Bkgnd Conc V Saturated Indicates if the voltag of the concentration during background

measurement is within the limits of the analog taial converter
(-0.26Vto 3.29V).

Pressure Calibration

Error if the user is perfoning a pressure calibration.

Flow Fault

Ok whenthe instrument hasacceptablesample flav based on the
difference betveen cell and ambient pressures.

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

Cell Press > Ambient

Thiserror occurs when the pressure inside the instrument exceeds tt
ambient pressure.

Flow Block Temp.
[Internal Pump Option]

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

Valve Man. Temp.

Pass if the valve amifold temperature is within £0%of the heater set
point.

Chassis Temp.

Pasdf the chassis temperature is within the acceptable limits
(0-50°C)

USB Stick Disconnected

Detects whether a USB memory stick is plugged into thet ittSB port.

Conv. Temp < Target

Error if the converter temperature has not yet reached ideal operatin
temperature

Instrument Warmup

Ok once the instrument is out of warop status

Converter Stability

Your converter temperatures are unstable and reguservicing.

Operation
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3.4.5 TemperatureMenu

Main MenuA Analyser State MenW, Temperature Menu

TEMPEEATUREE HMEHMU

Temperature Units
Set Point

im0
i
—

D

]

ha=
o1
11

E:
C
C
Co
Man
C

In =+ M

-
1]

Figure42 ¢ Temperature MenuScreen

Temperature Units

The current temperature units of thiestrument(Celsius,
Fahrenheitor Kelvin).

SetPoint (CELL/MANIFOLD

The temperature set point of theeactioncell andAuxiliary valve
manifold The factory default is 5.

Set Point (CONVERTER)

The temperature set point of thBlQ: to NO The factory default is
325°C.

Set Point (FLOW)
[Internal Pump Option]

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

Cell

Displays current temperature of theaction cell

Converter Displays the currentemperature of the N@to NO converter
This line will displagonverter sensor abserit the converter is not
operating or not plugged in.

Flow Block Displays the current temperature of the flow block.

[Internal Pump Option]

Perm Tube Oven
[IZS Internal Spa&knabled

Displays current temperature of thgermeation tube oven

Chassis Displays the temperature of air inside the chassis, measaneithe
main controller PCA

Cooler Temperature of thePMTcold block

Manifold Displays the current temperature of tlaixiliaryvalve manifold

Chassis Humidity

Displays thénumidity percentageof air inside the chassis, measure
on the main controller PCA.
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3.4.6 Pressure& Flow Menu

Main MenuA Analyser State Men#, Pressure & Flow Menu

PREESEURE & FLOW HMEHLU
Fressure Units
Ambient
Cell
Manifaold
Flow Units

Sample Flow

Figure43 ¢ Pressure & Flow Men&creen

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.

Manifold Current pressure in thauxiliaryvalve manifold

Bypass Current pressure in thBow block

[Internal Pump Option]

Flow Units Select the units that the sample flow will be displayedsiprfor
L/min).
Sample Flow Indicates the gas flow through ¢éhsample port of the instrument. The

value should be ~8 slpm If there is an error with the sample flow, it
will read 0.00 slpm.

3.4.7 Voltage Menu

Main MenuA Analyser State Men#, Voltage Menu

VOLTAGE HMHEHLU

Figure44 ¢ Voltage MenuScreen
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High Voltage The voltage apptd to the PMT (normally set to 65/0lts+
15V for ambient applications)

Conc Voltage(RAW Voltage from the sensor proportional to the detected sign
from thereactioncell. This voltage represents the actual
measurement of gas.

Conc Voltage Displays the detector voltagater PGA scaling.

+5V Supply +5V power supply.

+12V Supply +12V power supply.

+Analog Supply

+12V (primary) power suppl The value should be within
+2V.

-Analog Supply

-12V (primary) power supply. The value should be within
+2V.

3.4.8 General Setting®enu

Main MenuA General Settings Menu

GEHEEAL SETTIMNGSE HMEHLU

Iecimal
Units

Conc .

Flaces

Temperature

e Units

Units

Figure45 ¢ General Settings Men&creen

Decimal Places

Select the number of decimal places- @) usedfor the
conentration displayed on the homgcreen.

Conc Units

Sets the concentration unitppm, ppb, ppt, mg/m3,> 3 K ¥ro
ng/m3).

Reference Temperature
[Gravimetric Whits]

This option only appears if concentration units are set to
gravimetricY 3 k Y o X orrd/my).celect either 0°C, 20°C
or 25°C. This sets the standard temperature used from
conversion for measured volumetric 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 kP3).

Flow Units Select the units that the sample flow will be displayedsiprp
or L/min).
Date Displays the current date arallows users to edit if required.
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Time

Displays the current time and allows users to edit if required

Backlight

Select the length of time the screen and keypad backlight
remainONafter a buttonpress.The settingAlwaysOff means
the backlight never tths ON the settingAlwaysOnmeans the
backlight never turn©FF and the settingaytimemeans the
backlight will turns ON from 7 am to 7 pm or 30 minutes afte
any operation.

Home Screen

This field allows the user to ¢y concentrations on the
Home Screeiin two formats. The first ist. onlywhich
displays only the instantaneous concentration reading, the
second idnst & Avgwhich displays both instantaneous and
awverage concentration on thelome ScreenThe averagés
measured over the time period set Measurement Settings
Menu (refer to Sectior8.4.9.

Char 0 has Slash

When enabled, thénstrumentwill display the zero dracter
withaslash@ (2 RAFTFSNBYGAIFIGS A

3.4.9 Measurement SettingdMenu

Main MenuA Measurement Settings Menu

MEASUREHENT SETTIHGS HEHU
Average Period ] ninsE]
Cal. A =L FeriodDisabled
Min. Data Capture o i
Filter ] Kalman
HOZ2 Filter Disabled
Multiple Gai Disabled
Gas To Me; L all

&

Figure46 ¢ Measurement Settings Men&creen

Average Period

Set the time period over which the average will be calculated:
Minutes (, 2, 3, 4, 5, 6, 10, 12, 15, 200r 30) orhours (, 2, 4, 6, 8,
12 or 24) or rolling hourly averages over the ladtdr 8) hours.

Cal. Average Period

WhenEnabledcan &t the time period over which thealibration
average will be calculatesthen the system is i€al. Mode SPAN
or ZEROMinutes (, 2, 3,4, 5, 6, 10, 12, 15, 200r 30) orhours (.,
2,4, 6,8, 120r 24) or rolling hourly averages over the ladtqr 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 of the instrume
turning on a machine with 15 minute averaging any time betwe
1:01- 1:14 with a s&ing 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

Operation
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mean the value stayed #### until 1:30 (because there needs to
a complete 15 minutes worthf measurements to construct the
average from).

Filter Type

Sets the type of digital filter usetléne, Kalman 10 se¢ 30 se¢
60 se¢90 se¢300 semr Rolling).

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

Rolling Size
[Rolling Filter Type]

Sets the number of measurements included in the rolémgrage.
Only availablefithe Filter Typeis set toRolling

NO?2 Filter

When enabled this function will apply a low pass digital filter to
NQ: measurement removing any artificial signal resulting from
pneumatic differences between NO and ffas lines.

This function must be sebtdisabled for U.S.EPA approval.

Multiple Gains

When enabledSpan Calibrate N@ill appear in theCalibration
Menu, allowing the user to calibrate for both NO and:Nas.

New menu items will also appear in tRalculation Factors Menu
with a label for each gas corresponding to its instrument gain. A
the menu items mentioned also appear in tQelick Menu

Backgrounds
[Gas to Measure; NO or NOX]

The default settings enabled. When enabled it allows the user tc
edit the background interval via the following fielfiene, Repeat
and Units.

When any of the backgrounds fields are edited the instrument v
automatically calculate the date and time the next background i
due to run and display under each relevant field.

Date Displays thelate that the nextbackgrounds due to run
[Backgrounds]
Time Edit and displaghe time thatthe next backgrounavill run. The
[Backgrounds] time is set using a 24our clock.
Repeat Defines an interval value for the repeat of the background base
[Backgrounds] on the Units selected This fieldindicatesthe delay periogdonce
the specified amount of timéas lapsedte background will
automatically run againThe user can edit this field but some
restrictionsappliesdepending on theJnitsd St SOGSR® !
Units This is where the user can define the type of unitstfierRepeat
[Backgrounds] delay period For example: Repeatof &€ [UfitR2 TDays

means that a calibration will automaticallyn everyday at the
definedtime5 S¥l dzZf G A& G5l &aéd

Gas To Measure

This field allows the user to select whether the instrument will ol
measureNO, only measuréNOx or measureall (NO, N@and NQ).
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3.4.10 Calibration Menu

Main MenuA Calibration Menu

Calibrating the instrment should be done with care (refer to Secti®hefore using thesenenus.

CALIBRATION HMENLU

=]
e
=

HOZ
ation Menu

"

Figure47 ¢ Calibration MenuScreen

Cal. Type

Depending on the selection in this field, a number of
extra menu items will be displayed. These are separate
documented inManual Mode(refer to Sectior8.4.10.9)
and Timed Mode(refer to Sectior8.4.10.3.

Select theCal Typefield and select eitheTimedor
Manual.

Timedmodeis an autonatic calibration controlled by
the:

A Interval between cycles

A Length of each calibration cycle

A Time when the calibration will begin

A Chechkonly or automatic compensation

Timed calibration with span compensation enabtkzes
not fulfil U.S. EPA approval.

Manualmode allows the user to choose the type of
calibration they wish to perform and will open the
appropriate valves in preparation for the user to perfort
a manual cabration. The setup used will depend on the
Cal. Modeselected Manualmode is set as default.

Zero Source

Select whether the instrument will sample from the
external @libration port or from the internal zero source
when zero gas is requested

SpanSource
[1ZS Internal Span Enabled]

Select whether the instrument will sample from the
external @libration port or from the internalZSsource
when span gas is requested

Cycle Time

The duration okachCal. Mode(span and zero) when
performingCycle Male (refer to Sectior8.4.10.9 orCal.
Typeis set toTimed(refer to Sectior8.4.10.3.

Span Calibrate NO
[Multiple Gains Enabled]

This field is used to perform a span calibration
adjustmentand should be only used when a known

Operation
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concentration of span gas is running through tkaction
cell and the reading is stable.

Activating the span calibrate field for a named gas will
open a dialog box. Enter the concentration of the span
gas that the instrument is sampling apcessAccept

Span Calibrate NOx

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

Activating the span calibrate field for a nameabkgill

open a dialog box. Enter the concentration of the span
gas that the instrument is sampling apcessAccept

Perm Conc
[1ZS Internal Span Enabled]

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

Zero Calibrate NO

Thiscommandis used tocorrect the zero calibration
setting. This option should be used only when zero gas
running through theeactioncell(refer to Sectiorb

before using this comnral).

Zero Calibrate NO2

Thiscommandis used to correct the zero calibration
setting. This option should be used only when zero gas
running through thereactioncell (refer to Sectiorb

before usimy this command)

Pressure Calibration Menu

Thismenuallows the user to calibrate the pressure
sensorqrefer to &ction3.4.11).

Manifold NO This field displays thauxiliary valve manifolgressure
measured during the last calibratidar the NO path

Manifold NOx This field displays thauxiliary valvenanifoldpressure
measured during the last calibratidar the NG path.

Temperature Cell emperaturewhen the last span calibration was

performed.

Conv. Efficiency NO2

The efficiency of the conversion of hi@to NO, in the
NC: to NO converter
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These items appear in th@alibration Menuwhen Cal.Typeis set toManual.

Cal Mode When calibration type is set telanualthe instruments operational
mode can be chosen from the following:

A Measure 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 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 measgreah calibration
mode is set irCycle Timdrefer to Sectior8.4.10.3.

While theinstrumentis still in the warraup period (efer to Section3.1)
the Cal. Modecannot be changed frorivleasuremode.

These items appear in ti@alibration Menuwhen Cal.Typeis set toTimed

Date Enter the date for the next calibration to sta

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

Repeat This fieldindicatesthe delay period once thespecified amount of time

has lapsedhe calbration willautomatically run againThe user can edit
this field(from 1- 20,000 unit3.

Units This is where the user can define the type of unitstfierRepeatdelay
period.For example: Aepeatof B3¢ | Y R Mgy iekns that a &
calibration will automatically be performed evetyee days.

Span Compensation Enabled the instrument will automatically perform 8pan Calibrate
NOxat the end ofthe Cycle Timeand adjust the gain based on tispan
Level

Disabled performsa precision check only, no adjustment is made.

Timed mode with span compensation enabled does not fulfil U.S. EI
approval or EN certification.

Span Level Enter the concentration fospan gas expected. Used when Bygan
Compensatioris Enabled
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3.4.11 PressureCalibrationMenu
Main MenuA Calibration MenuA Pressure Calibration Menu

Entering this menu will set the valves to the pressure calibration configuratidnwill disable the
Ozonegenerator, leaving the menu will restore the valves to normal operaamd enable theOzone
generator(refer to Sectiorb.2).

PRESSURE CALIBEATION HMEHLU
Uacoum Set PL, 83.30 torv|B
Ambient Set PL.
Fressure Units
EFmbient
Cell

1 L0 -

Manifold

L Ja

Dacouoom Cal

Figure48 ¢ Pressure Calibration MenGcreen

Vacuum Seft. The zero point for the calibration. Activating this item wi
open a dialog box of instructions.

Ambient Set . The high point for the calibration. Activating this itewil
open a dialog 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 theactioncell.
The currentreactioncell pressure displayed as a raw
voltage.

Manifold The current pressure in thauxiliary valve manifold

The currentauxiliary valvenanifold pressure displayed as
a raw voltage.

Bypass The current pressure in the bypass pump.
Thecurrent bypass pump pressure displayed as a raw
voltage.

Vacuum Cal Mode Defaults to Off. When turned On, the valves will be set 1

the same state as during\éacuum Set Ptadjustment,

but there is no adjustment. Used for checking the
accuracy of the vacuum pressure calibration. There are
dialog boxes or prompts, so the user needs to follow
similar steps and precautions as durivigcuum Set Pt.

Ambient Cal Mode Defaultsto OFF. Similar tacuum Cal Modgexcept the
valves are set to check the ambient calibration.
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3.4.12 ServiceMenu

Main MenuA Service Menu

SERVICE HEHLU N0 S&AMFLE FILL
Diagnostics Menu

Menw k
Auto

kg Confia.
quration
1figuration
~ameter List

L
L

Figure49 ¢ Service MenuScreen

Diagnostics Menu Refer to Sectio.4.13
Calculation Factors Menu Refer to Sectio3.4.2Q
Ozone Gen. Control Allows the user to switclbFRhe Ozonegenerator or let the

instrument automatically control the status of tt@zone
generator. For safety reason$ie¢Ozonegenerator will not be
active if there is a flow fault

Ozone Gen. Status This field indicates to the user if the Ozone generat@nor
Off.

Load AuteBackup Config Loads the autdackup configuration file. The configuration is
automatically backed pevery night at midnight.

Load Configuration Loads aiser selectableonfiguration file from the USB memory
stick.

Save Configuration Saves all of the EEPR@&Mred userselectablenstrument

configurations to the USB memory stick (calibration and
communication settigs, units, instrument gairetc.). Ifthere are
problems withthe instrumentuse this function to save settings
to the USB memory stick and send this fitgéther withthe
parameter listsave to your supplier with your service enquiry.

Save Parameter List Saves a text file of various parameters and calculation factors
the userhas problems withthe instrumentuse this function to
save settings to the USB memory stick analdshis file(together
with the configurationsave to your supplier with your service
enquiry.

Instrument This field allows thinstrumentto be set to eithetOnline
(normal instrument operation) oin Maintenance(data is
flagged as invalid).

Next Service Due Displays when the nexsicheduled service is due.

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

System Restart Activating this will restart thénstrument
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3.4.13 DiagnosticdVienu

Main MenuA Service MenuwA Diagnostics Menu

DIAGHOSTICE MEHU HISH “OLT ADJUST

Digital Pot=s Menu
Internal Pump Menu

Menuw
Menu
empe<Flow Comp.

L [m Rl =]

Figure50 ¢ Diagnostics Menwscreen

Digital Pots Menu

Refer to Sectio’.4.14

Internal Pump Menu
[Internal Pump Option]

Refer to Sectio’.4.15

Valve Menu Refer to Sectiol.4.16
Tests Menu Refer toSection3.4.17.
Pres/TempFlow Comp. On (default) Is used to compensat@strument

measurements for environmental fluctuations
that might affect readings (pressure,
temperature and flow).

Off: Is used only when running diagnostics.

Control Loop

Enabled(default) Allows the instrument to
automatically adjust digital pots arather
outputs.

Disabled Revents the instrument from
changing most outputs so the service technicie
can manually control them.
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3.4.14 Digital PotsMenu
Main MenuA Service MenuA Diagnostics Menw, Digital Pots Menu

Digital pts are electronically controlled digital potentiometers used for adjustments to operations of
the instrument Each othe digital pots can go from-®55.This menu should be accessed only during
diagnostics.

Unless theControl loop is Disabled(refer to Section3.4.13, changes to the potsiaybe modified by
the instrument This is intentional; some diagnostics aretlzse with instrument feedbacknd some
are best done witlout.

DIGITAL POTSE HMEHLU MO ZAMFLE MEAZ
HU Auto Tuning Disabled B
i Adi Faot 138

546 .44

Figure51 ¢ Digital Pots MenuScreen

HVAuto Tuning Disabled When theinstrumentfirst starts it will tune the high voltage
supply by automatically setting theigh VoltAdj Pot. After a
stable value is reached thiestrumentwill Disablethe HV Auto
Tuning You can force thestrumentto re-tune the high voltage
supply by setting tis field toEnabledand rebooting the
instrument

High Volt AdjPot 130- 150 Allows manuaadjustment of the PMT high voltage supply

High Voltage 640-670 The voltage applied to the PMT

PGA Gain 1-128 Displays the gain of the PGA

Input Pot 104 Reduces the raw signal to measurable level

Conc Voltage (RAW) 0-3.1 Theconcentrationvoltage measured by the analog to digital
converter.

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

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

mode.

A Preamp Injects an artificial test signal into the Preamplifier
module mounted in thd®MT assemblto verify that the
Preamplifier, cablingnd electronic circuitry on the main
controller PCA is operating correctly. When in this Diagnostic
Mode, adjust the Diagstic Test Pot from ©255. This will
produce a change in theoncentration voltage as well as the
indicated gas concentration.
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A Electrical Injects an artificial test signal into the electronic
processing circuitry on the main controller PCA to verify tha
the circuitry is operating correctly. When in tlidsagnostic
Mode, adjust theDiagnostic Test Pdtom 0- 255. This will
produce a change in the concentration voltage as well as the
indicated gas concentration.

A Optic (Optional) Emits artificial lighinto the Readbn Cell to
simulate a real chemiluminescence reaction. This will verify t
the PMT, Preamp and electronic circuitry on the main contro
PCA is operating correctly. When in this Diagnostic Mode, ac
the Diagnostic Test Pot from-@55. This will produce a changt
in the concentration voltage as well as the indicated gas
concentration. This menu item is only available if you have
installed the optical test lamp (refer to Sectidm.33.

Diagnostic Test Pot | O ThisDigital Potis used for diagnostics only. When in tBkectrical
Preampor Optic Diagnostic Modethis Digital Potshould be
adjusted from 0 255. This will produce a change in the
concentration voltage as well as the indicated gas concentratiol

3.4.15 Internal Pump Menu (Option)
Main MenuA Service MenuA Diagnostics Menw Internal Pump Menu

This menu only appears when the internal pump option is instalkedting thePump Control to
MANUALwill automatically disable the valve sequencing.

INTERHAL FPUHF HMEHLU WO S4MFLE FILL
125.45
Pre=ss Set Pt. 150.00
Sampel Flow 0.2528 slem
Inter 1 Pumpg On

Fump Control Auto

1. oFrre

Figure52 ¢ Internal Pump Menu Screen

Cell The current pressure in the measurement cell.
Press. Set Pt. The desired sample pressure target.
Sample Flow Current sampldlow through the instrument This is only accurate

when reading close to thpressure sepoint.

Internal Pump This field allows the internal pump to be turn@Nor OFFE This field is
only editable when thé®>umpControlfield is set toMANUAL

Pump Control Set toMANUALto disable the automatipump control. AUTQallows
the flow PID to modify the pump coarse and fine settirgjJBARWill
transition to AUTCafter one second.
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Coarse Internal pump speed controQparsé. This field is only editable when
the PumpControlfield is set toMANUAL

Fine Internal Pump speed controFing. This field is only editable when th
PumpControlfield is set toMANUAL

Bypass The current pressure in the bypass pump.

Target Thedesired pressure target for bypass pump.

Bypass Pump This field allows thbypasspump to be turnedONor OFF This field is

only editable when thé8ypassPumpControlfield is set toMANUAL

Bypass Pump Control Set toMANUALto disable the automatibypass pumpontrol. AUTO
allows the flow PID to modify theypasspump coarse and fine
settings.STARWill transition toAUTOafter one second.

Coarse Bypass pump speed contr@garsé. This field is only editable when
the BypassPumpControlfield is set toMANUAL

Fine BypasPump speed controHing). This field is only editable when the
BypassPumpControlfield is set taMANUAL

3.4.16 Valve Menu
Main MenuA Service Menud Diagnostics MenW Valve Menu

TheValve Menuallows the user to observe the instrument controlled switching of the valdke
valve iSOnit means the valve is energised. When a three walye is in théOnstate it will now be in
the NC (normally closed) position as shown in the plumbing schematic. Wharathie Sequencinis
Disabled,the user has thability to turn the valveOff and On manually.lt is recommended that the
Valve Menube used by a trained technician following the phing schematic (refer to Secti&nb).

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

UALUE HMEHNLU MO ZAMFLE FILL

SamplesCa
Inte

Fre

Fre

HO

MO

Mea

Figure53 ¢ Valve MenuScreen

Valve Sequencing WhenEnabledthe valves wilturn ONand OFFunderthe instruments
control (even ifthe user hasnanually turnedOff or Onavalve).

WhenDisabledthe valves will change only in responsdto dza S NJ
action
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Sample/Cal

Indicates if theSample/Calvalveon the Calibration Valve Manifolds
Off or On. This will determine the port the instrument draws its samy
from.

Off =Flow from NO to C (drawing sample from tBample Port
On=Flow from NC to C (drawing sample from ®alibration Porj.

Internal Zero/Cal

Indicates if thenternal Zero/Calvalve on theCalibration Valve
Manifold is Off or On. Thiswill determine theport the instrument
drawsits sample fromwhen selectingCal. ModeA Zera

Off = Flow from NO to Glawing sample from th8Gnd Air Pojt
On= Flow from NC to Cr@wving sample from the Calibration Port).

Pressurised Zer@OPT)

Indicates if theoptional pressurisederoport valve isOff or On (refer
to Section8.8).

Pressurised SpafOPT)

Indicates ifthe optional pressurisedpanport valve isOff or On (refer
to Section8.8).

Internal Span A
[Optional]

When InternalSpan AandB are Onthe instrument will sample from
the BGnd Air Portirawing internal zero ointernalspan depending on
the Internal Zero/Calalve

Internal Span B
[Optional]

Same asnternal Span Aabove.

NO Select

Indicates if theNO Selecvalve on theAuxiliary Valve Manifolds Off
or On. This valve switches the sample athstraight through theNO
flow path to the reaction celbr bypasses out thExhaust Port

Off =Flow from C to NO (NO flow path bypassedihaust Poijt
On=Flow from C to NC (NO flow path to Reactia@Hl)C

NOx Select

Indicates if theNOxSelectvalve on theAuxiliary ValveManifold is Off
or On. This valve switches the sample aittstraight through the N©
flow path to the reaction celbr bypasses out th&Exhaust Port

On=Flow from C to NC (N@ow path to Reaction €ll).
Off =Flow from C to NO (NG@low path bypassed t&xhaust Pojt

Measure/Background

Indicates if theMeasure/Backgroundsalve on theAuxiliary Valve
Manifold is Off or On. This valve determines whether the sample is
pre-reacted withOzonebefore arriving at theeactioncell. This creates
no reaction in theeactionOSt t FyR Syl of Sa |
measurement to be taken.

On=Flow from C to NC (NO flow path to HReaction.

Off =Flow from C to NO (NO and Ni@@w path to Reaction €}l).
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3.4.17 TestsMenu

Main MenuA Service Menuwh Diagnostics Menw, Tests Menu

TESTE HEHU

Screen Test

Digital Input L. Menuw
Digital Output L. Menu

Figure54 ¢ Tests MenuScreen

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

The up and down arrow keys will adjust the contrast.

Digital Input Test Menu Refer to Sectio.4.18

Digital Output Test Menu Refer to Sectio’.4.19

3.4.18 Digital Input Test Menu

Main MenuA Service Menud Diagnostics MenWA Tests MenuA Digital Input Test Menu

DIGITAL IWHFPUT TEST HMEHLU
0 (FIM 1E2
Input 1 PIHEe
Input (FIM 140
(FIM T2
(FIN Z0)

L) [ o T o |

(FIH =3
y LFIM 1)

= = = = e - Y

=] T

Figure55 ¢ Digital Input Test MenuScreen

Input 0..7 Displays the status of the-¥ digital input pinsand their
corresponding pin out on thanalog & digital I/Gocket (refer to
Figure80). Value will be 0 or 1.

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

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

DIGITAL CUTFUT TEET HMEHU
Automated Test Etupped
0 (FIN 1)
(FIN 143
2 (FIN 23

—

|
[l o ol

[ I
=
—

Figure56 ¢ Digital Output Test Menuscreen

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

Output 0..7 Displays the state of theutput pin Onor Off) and allows the user
to manually set the state.

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

3.4.20 Calculation Factorenu
Main MenuA Service MenuA Calculation Factors Menu

TheCalculation Factors Ehu provides the user withithe values used to calculate different aspects of
measurement and calibration.

CALCULATION FACTORS HMEHNLU

MO
L. HOZ
HO
ion HO
MO

Efficiencuy NOZ

Figure57 ¢ Calculation Factors MenBcreen

NO Gain A multiplication factor used tadjust the concentration measurement to
[Use Multiple Gains Enabled] the appropriate level (set at calibration).
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NOx Gain
[Use Multiple Gains Enabled]

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

Instrument Gain
[Use Multiple Gains Disabled

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

Zero Offset NO

This field displays the offset created fronN®zero calibration. This is the
concentration measured from zero air and is subtracted from all readir

Zero Offset NO2

This field displays the offset created fronN&: zero calibration. This is
the concentration measured from zero air and is subtradted all
readings.

Background NO

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

PTF Correction NO

Displays the correction factor applied to the concentration measureme
This correction is for changes in pressure, temperature and flows sinc
the last calibration.

PTF Correction NOx

Displays the correction factor applied to the concentration measunme
This correction is for changes in pressure, temperature and flows sinc
the last calibration.

Conv. Efficiency NO2

The efficiency of the conversion of Nt© NO, in the N@to NO
converter.

Noise The standard deviation of theoncentration. The calculation is as follow:
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 israicroprocessoigenerated field ad cannot be set by
the uset
This reading is only valid if zero air or a steady cotmagan of span gas
has been supplietb the instrumentfor at least one hour

Undiluted NO Displays the actual reading on the analyser before the dilution ratio is

applied. If theDilution Ratiois 1 bothUndiluted NOand Diluted NOfield
will be the same value.

Undiluted NOx

Displays the actual reading on the analyser before the dilution istio
applied. If theDilution Ratiois 1 bothUndiluted NOx and Diluted NCx
field will be the same value.

Undiluted N

Displays the actual reading on the analyser before the dilution ratio is
applied. If theDilution Ratiois 1 bothUndiluted NQ and Diluted NC2
field will be the same value.

Dilution Ratio

Entering a value here will multiply the displayed and recorded
measurements by the dilution amount. For example, if the instrument
measuring a source where the average concentration is above the up
limit of the measurement range, a dilution probe i fixed dilution
ratio can be used to reduce the level measured by the instrument, so
4:1 dilution ratio, enter a value of 4.

Ente the ratio here so the instrumerntan display the correct value on th
instrument.

The default value is 1.00 (thisdicates no dilution is applied).

Operation
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Diluted NO Displays the current reading on the analyser afterdiiation ratiois
applied. If theDilution Ratiois 1 bothUndiluted NOand Diluted NOfield
will be the same value.

Diluted NC& Displays the current reading on the analyser after the dilution ratio is
applied. If theDilution Ratiois 1 bothUndiluted NOxand Diluted NOx
field will be the same value.

Diluted N Displays the current reading on the analyser after the dilution natio
applied. If theDilution Ratiois 1 bothUndiluted NO2 and Diluted NO2
field will be the same value.

3.4.21 Communications Menu
Main MenuA Communications Menu

Configures how the instrument communicates with external instrumentation andldgtgers.

COMMUNICAT IONS HMEHLU

Data Logging Menu
Serial Communication Mernuw
Arnalog Input Menu

ut Menuw

ut Menuw

Output Menuw

Menw
Memrnuw

Figure58 ¢ Communications Menuscreen

Data Logging Menu Refer to Sectio3.4.22
Serial CommunicatioMenu Refer toSection3.4.23
Analog Input Menu Refer to Sectio’.4.24
Analog Output Menu Refer to Sectio3.4.25
Digital Input Menu Refer to Sectios.4.26
Digital Output Menu Refer to Sectio3.4.27.
Network Menu Refer to Sectiol.4.28
[Optional]

Bluetooth Menu Refer to Sectio’.4.29
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3.4.22 Data Logging Menu

Main MenuA Communications Menw, Data Logging Menu

P

When editingK S Yy dzZY SNA O 2 N} G §BE WIydza RSEES Sa 6§ KS OdzNNB
othersuptotakeh G a LI I OST GKS abé¢ 1Seé& gAff AyaSNL | LX
ones below it downThe internal logger can log a maximum of 12 parameters.
DATA LOGGIMNG HMEHLU
Interual Disabled
5] —Numeric J
]
=
Figure59 ¢ Data Logging Men&creen
Data Lognterval Displays tk interval at which the data savedto the USB

memory stick. 8lectinga 1 secintervalmay result inoccasional
measurementsiot being loggear slow response to serial
commands.

Cal. Log Interval When enabled plays the interval at which the daissaved to
the USB memory gk for the calibratiortime period This
occurs wherthe system is irCal. ModeSPANor ZERO
Slectinga 1 secintervalmay result inoccasional
measurementsot being loggear slow reponse to serial
commandsSeconds] 2, 5, 10, 15, 30) or Minutes (, 2, 3, 5,
10, 15, 200r 30) orhours (, 2, 4, 6, 8, 12 or 24). Default is
Disabled

Data Log SetugNumeric Numeric list of the parameters logged. This is a quicker way
enter parametergfor listsof parameters refer tarable50).

Data Log SetugText Select from a listfdoggableparameters by name.
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3.4.23 Serial CommunicatioiMenu

Main MenuA Communications MenW, Serial Communication Menu

SEREIAL COMMUNICATION HMEHLU
Serial

port
Ielay

Figure60 ¢ Serial Communication Men&creen

Serial ID This is the ID of thmstrumentwhen using raltidrop
RS232 communications. This ID can be changed to
support multiple instruments on the same RS232 cabl

BayernHessenD This is theBayernHessen ID used by thigayerrHessen

[BayernHessen Rotocol]

protocol.

NO ID
[BayernHessen Rotocol]

This is the ID of the NO gas used by the Bajtessen
protocol.

NOx ID
[BayernHessen Protocol]

This is the ID of the N@as used by the Bayetiessen
protocol.

NC2 ID
[BayernHessen Protocol]

This is the ID of the N@as used by the Bayetiessen
protocol.

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

The port parameters below are repeated for each seri
port.

Serial Delay

Some older communication systems require a delay
before the instrument responds toserial command
The number of milliseconds of delay required (®00).
The default is 0, meaning the instrument responds as
quickly as possible to any serial request.

Baudrate

Sets the baud rate for this serial poft20Q 2400 4800
9600 1440Q 1920Q 384000r 115200.

Parity

This contradthe Parity of RS232 comumication.

This should be left at the default None, unless your
system requires otherwise.

Protocol

Sets the protocol used for this serial poftdvanced
ModBus EC980®r BayernHessen. The protocomust
be set toAdvancedfor Ecotech supplied software.

Endian
[Modbus Rotocol]

Sded Little or Bigendian mode foModBusprotocol.
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3.4.24 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 loggedi® USBnemorystickor accessed remotely as parameters
199-201

CAUTION

Exceeding theseoltages can permanently damage the instrument and void
warranty.

AMALOG THPUT HMEHU

Multiplier
Offsat
Eeading

Input =2
Multiplier
Offsat
Eeading

Figure61 ¢ Analog Input MenuScreen

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

Multiplier The input voltage will benultiplied by this number. For exampiéa
sensor has a 05V output for a temperature of40°C to 6(0°C, the
multiplier would be (606 (-40))/5 = 20.

Offset This value will be added to the above calculation. Continuing the
example in themultiplier description, the offset should be set 40,
so that a voltage of ¥ will be recorded as10 °C.

Reading The currentreading from theanaloginput, afterapplyingthe
multiplier and offset This is the value thas logged or reported as
parameter199- 201via USB or serial requests.
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3.4.25 Analog Output Menu

Main MenuA Communications Menw, Analog Output Menu

ANALOG OUTPFUT HMEHNLU

Qutpeput Mode Uultage

Channel 0O
Hame
Farameter

S.0000

Figure62 ¢ Analog Output MenuScreen

Output Mode

The analog output can be set to be eitl@urrentor 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 Table50). 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 tdable50).

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 torable50).

Min Range

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

Max Range

Set the upper range limit (in concentration unit§his valuean be
edited butcannot exceed the OvdRangevalue.This is the value at
which the analog otput should be at its maximum. For example, 20
mA for a current output

OverRanging

Set toEnabledor Disabledto turn the overranging featureOnor Off.

OverRange

This field is onlgditablewhen OverRangings 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. Ah90%of the standard
range is reached, this over range is automatically entered. Whéf 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.

Pages4



/\ acoem

3.4.25.1 Analog Output Menu Voltage
Main MenuA Communications Menw, Analog Output Menu

These items appear whedutput Modeis set toVoltage

Voltage Offset Choices ar@® V, 0.25V or 0.5 V. Thisoffsetsthe 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.4.1.7).

5.0V Calibration Enables the user to calibrate the analmtageoutput at a full
scale point5 V). Editthe valueagainst a reference volt metemtil
the connected equipment reads\b(refer to Sectiort.4.1.1.

3.4.25.2 Analog Output Menu Current
Main MenuA Communications Menw Analog Output Menu

These items appear wheédutput Modeis set toCurrent

Current Range Enables the user to séfeir desired current ranget K S dza S
choices aréd - 20mA, 2-20mAor 4 - 20 mA.

4mA Calibration Enables the user to calibrate the current output at a low pdiit
the valueagainst a reference amp metantil the connected
equipment reads 4nA (refer to Sectiod.4.1.2.

20mA Calibration Enables the user to calibrate the curremitput at a full scale point
(20mA). Editthe valueagainst a reference amp metantil the
connected equipment reads 20A (refer to Sectiod.4.1.9.

3.4.26 Digital Input Menu
Main MenuA Communications Menw Digital Input Menu

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

DIGITAL IHFUT HMEHLU
(FIN 152 Disabled El
(FIN E£) Disabled
(FIM 130 Disabled
Disabled
Disabled

Disabled
Disabled
Disabled

3

Figure63 ¢ Digital Input MenuSceen
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DI N (Pin X) Associates an action with a digital input. There @ightavailable

digital inputs (the pin numbers are for the -pfn connector). Each

one can have one of the following associated actions, triggered w

the corresponding digital inputagsto the Active state;

A Disabled No action (this digital input does nothintf)e pin is
forced to Active Low

A Do SpanUsed toperform a span chekWhen activated the
instrument sets theCal. Modeto Span(refer to Sectior8.4.10.1.

A Do Zero Used toperform a zerd/Vhen activated the instrument
sets theCal. Modeo Zero(refer to Sectior3.4.10.1.

Active Each pin can be set to be actideghor Low. Active High means that
[DO Span, Do Zero] the event will be triggered when thék is pulled to 5/. Active Low
means that the event will be triggered when the line is pulled .0

Example

Here isatypical configuration between amstrumentand either a data logger or calibrator (master
device):
1. Set the jumper JP1 to\s position(referto Section4.4.3.

Connect one of the master devices digital output sigtmpin 18 and the ground signal to pin 5 of
the instrument@analoddigital 25 pin female connectdrefer to Figure80).

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

Set theActivestate toLow

SR L e

The same procedure can be followed to also activate zero calibrafm$. of theinstrumeniQ a
analoddigital 25 pin female connector can be connected to one of the other master dedligits
outputs and theinstrument can be set s®I lis assigned t®o Zero

3.4.27 Digital Output Menu
Main MenuA Communications Menw, Digital Output Menu

This allows thenstrumentto trigger external alarms in response to certain evefitsere are eight
different pins available, whichill be setto the active stateduring an associated event:

DIGITAL OUTPUT HEHLU
(FIN 11 Disabled|B
(FIN 14) Disabled
(FIW 23 Disabled
(FIN 15) Disabled
(FIM 23 Disabled

(FIM 151 Disabled
(FIM 42 Disabled
(FIM 172 Disabled

Figure64 ¢ Digital Output MenuScreen
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DO N (Pin X) Associates a state with a digital output. There aight
digital outputs(the pin numbers are for the 2&in
connector). Each one can have one of the associated
states listed infable6. The pin will be driven to the
active state while the istrument state is true

Active Each pin can be set to be actidighor Low. Active High
[DO Enabled] means that the pin will be pulled to\6 when the
associated event occurs. Active Low means the pin wil
pulled to OV when the associated event oceur

Table6 ¢ Digital Output States

Digital Output State ’ Description

Disabled

No state (this state is nevéctive).

High Volt. Fail

High voltage fault.

Pwr Supply Fail

Power supply fault.

Ref Volt. Fail Referencevoltage fault.

A2D Fail Analog to digital fault.

Lamp Fail Lamp fault(Not applicable for Serinus 40)
Flow Fail Sample flow fault.

Cell Heat Fail Cell heater fault.

Conv. Heat Fail

Converter heater fault.

Manfld Heat Fail

Manifold heaterfault.

Lamp Heat Falil

Lamp heater fault(Not applicable for Serinus 40)

Chassis Tmp Fail

Chassis temperature fault.

Cooler Falil

Cooler temperature fault.

USB Disconnected

The USB memory stick is disconnected.

Background Performing ebackground.
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 @dsve.

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.

Operation
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3.4.28 Network Menu (Optional)

Main MenuA Communications Men Network Menu

HETHORE HEHLU

Advanced

Figure65 ¢ Network MenuScreen

TheNetwork Menuonly appears when th&életwork Portis enabledn the Hardware Menu(refer to
Section3.4.33. TheNetwork Menu allows the user to view or set the IPddress, Netmask and
Gateway if the optional network port is installed.

Startup Mode The following modes are available:

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

A ReadlP: This mode interrogates the network port for
its IP address. The menu will display the network
address after bootip.

A SetlIP: Theusermay enter an IP address, Netmask ar
Gateway address (following the usual rules for
formatting these addressesht this time the
instrumentdoes not validate the correctness of these
entries.When you cycle power, thiastrumentwill
first instruct the network port on its new address. It
will switch to Read IP mode and read back the addre
it just set ® the usemay verify it in the menu.

A Set DHCPThis sets the network port into DHCP mod
allowing the network to assign thastrumentan IP

address.
IP Address This is the current IP address of tinstrument
[ReadIPor SetlP Startup Mode]
Netmask This is the subnet mask of the network timstrumentis
[Read IP or Set IP Staup Mode] connected to.
Gateway This is the IP address of the router to access addresse
[Read IP oBet IP Starup Mode] not on the same subnet.
ID This is the ID of thmstrument Use the keypad to edit
[Set DHCP Stattp Mode] this field.

The defauliD settingis SerinugEcotech D).
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The wordSerinusis always the first part of the name anc
cannot be editedThe second part is thEecotech 1D

Adaptor is in DHCP mode
[Set DHCP Stattp Mode]

In this mode thanstrumentwill ask for its network
parameters from a DHCP server on your nakwo

Protocol Sets the protocol used fahe network port(Advanced,
ModBus EC980@r BayerrHessel. This must be set to
Advanced for Ecotech supplied software.

Endian Sded Little or Big endian mode for ModBus protocol

[ModbusProtocol

BayernHessen ID
[BayernHessen Protocol]

This is the Bayerhlessen ID used by the Bayéilessen
protocol.

NO ID
[BayernHessen Protocol]

This is the ID of the NO gas used by the Bai#assen
protocol.

NOx ID

This is the ID ahe NGcgas used by the Bayetiessen

[BayernHessen Protocol] protocol.
NO2 ID This is the ID of the N@as used by the Bayetfiessen
[BayernHessen Protocol] protocol.

To read the IP address, refer to Secib8.1

To set the IP address, refer to Sectb8.2

3.4.29 Bluetooth Menu

Main MenuA Communications MenW, Bluetooth Menu

Thisinstrumentsupports Bluetooth communication through the Serinus Remote AndAgiglication
(refer to Sectiort.?).

BLUETOOTH MEHMLU

Eluestooth Discnhhected
3

Serinus210949

Figure66 ¢ Bluetooth MenuScreen

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

Reset After changing the ID or P]M is necessary toeboot the
Bluetooth module. This is done by resetting thetrumentor
by using this menu item to reboot only the Bluetooth.
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This is the Bluetooth ID of thiestrument Use the keypadb
edit this field

The defauliD settingis Serinus(Ecotech 1D)

The wordSerinusis always the first part of the name and
cannot be editedThe second part is thEecotech ID

3.4.30 Trend Display Menu

Main MenuA Trend Display Menu

TEEND DISFLAY

2 Em
2 Em
]

Log Interwal 1 min

k

-

Figure67 ¢ Trend Display Meniscreen

Name Displays the name of thearameterthe user has selected.
Parameter Allows the user to select any loggabiefér to Table50) parameter
to graph on the trend diglay.

Autoscale Autoscalecan beONor OF® 2 K SYONEA (i KRS Ldl NI Y
scaled automatically for user convenience based on the current
values logged.

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

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

Clear Clears the current data points in the Chart.

Data Log Interval

The data log interval can be user set framecinterval up to24
hours.

Chart

This field enters a screen with a graph of the user selected
Parameter(refer to Section3.4.3]).
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3.4.31 Chart

Main MenuA Trend Display MenW, Chart

REFERENCE UOLTAGE

]lh|| i }

I“LI |., irla'I”‘]mH f| |'1,' “\\l

1|:|:4.3.:1-=|9 1 sec 9 1|:|.:l-_-'.D:1'E|o
| Back I Hl‘l .Cll:IT:I

Figure68 ¢ Chart Screen

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 itable50). Changing the loggeparameter will reset the chart.
Pressing the Up or Down buttons will change between the selected parameter and the instantaneous
NO, NQand NQ gas valueChanging the Data Log Interval resets all charts.

Chart Title (1)
Displays the name of the paransgtas it would be displayed on the advanced protocol paraméser |
Data Log Interval (2)

Displays the value of the data logging interval as determined by the user in the Trend Display Menu
(refer to Sectior8.4.30.

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 curaotivs, it
displaygthe current cursor data point time stamp.

Chart YAxis (5 & 6)

(5) This is the minimum scale as defined by the autoscale or the user (refer to SeétRih
(6) This is the maximum scale as defined by the autoscale or the user (refer to Settdih
Curent Data Point Value (7)

Displays the current value of the newest data point unlessdinesoris active then is displays the
current cursor data point value.
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Units (8)

Displays the units of measure for the parameter that the user has selected.
DataPoints (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 left or right by thedr ( + ) key respectively. This cursor
location now represents the current data point value of interest. The cursor will stay withtseo

data point and move with the updating chart. When the cursor finally hits the end of the chart it
deactivates and the current data point value will now be the latest data point entering the chart.

Mode (11)
This field indicates thBIQ,and NQ concertration being measured in redime.
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 tremtisplay 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 le

+ 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.
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3.4.32 AdvancedMenu

This menu is accessed via a different method thanother menus. From thélome Screempress the
following keys:(.)99+SPAQE

This menu contains technical settings, diagnosticsfaatbry hardware installation$\No items in this
menu shaild be accessed without authoaton and supervision ajualified service personnel.

ADUANCED HMEHNLU EKGHD FILL
Language

Farameter

Figure69 ¢ Advanced MenuScreen

Language Select a language
Hardware Menu Refer to Sectio.4.33
Service Displays When set toOn, new items appear on many different

menus. These fields are for diagnostic and service
personnel only Default iOff.

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

Jump to Next State Moves the sequece to the next state (e.g. from Fill to
Measure). This command is most commonly used to
force an instrument out of the warrap sequence early.

Parameter Display Menu Refer to Sectio’.4.34

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

Rebuild Index If a data log becomes corruptednitay be possible to
restore It by rebuilding its index file. This command wil
askthe userto specify a month and will rebuild the inde
for that month. This operation can take many minutes
and it should not be interrupted. While the file is
rebuilding anydata 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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3.4.33 HardwareMenu
Advanced MenwA Hardware Menu

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

HARDHARE HMEHLU

Serinus 40(H

[ 1]
i

]

i 1
Fu

Disabled

Lampe Disabled
Span Disabled
&6o0 U

Figure70 ¢ Hardware MenuScreen

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

Front Panel Style Choosing the incorrect frarpanel will result in the
traffic lights behaving inconsistentlpefault is
Aluminium.

Network Port WhenEnabledindicates the instrument has a network

port installed Default isDisabled

Orifice Size Specify thenput orifice for instruments without an

[Internal Pump Option Disabled] internal pump Default is0.64for Standardrange
instruments and).16for Highrange instruments.

Internal Pump WhenEnabledindicates the instrument has an Internal
pump installed Default isDisabled

Optical Test Lamp WhenEnabledgives access to the optical diagnostic
tests Default isDisabled

IZS Internal Span WhenEnabledindicates the IZS option is installed.

Perm Rate User should enter the value as found on the permeati

[1ZS internal Span Enabled] tube specification sheet.

Perm Flow Total flow past the permeation chamber during an

Perm Tube Oven Set target temperature for the permeation ovedser

[1ZS internal Span Enabled] definable range from 47C- 53 °C Default is 50C

HV Target Settarget voltage for the high voltage power supply.

User definable range from 46@00V. Default is 65¥.
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3.4.34 Parameter DisplayMenu
Main MenuA Advanced MenuA Parameter Display Menu

Used to display a parameter in reahe on the screen (refer tdable50 for a full list of parameters).

PARAMETEE DISFPLAY HMEHU
Iata Parameter
MHame
alue

Figure71 ¢ Parameter Display Mencreen

Data Parameter This is an editable field. Enter the parameter numther user
wishesto view (refer toTable50).

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&#$432,
USB, 25 pinligital/analog input/output, TCP/IP network (optionahd Bluetooth). A demonstration
GSNRA2Y 2AFodi9sofvareSiimclOded with the instrument, enabling bagita downloads
and remoteoperationfrom aPC runnin@ supported MS Windows operating systeihe full version
of Airodis is available separately and includes automatgd collection, data valid@on and complex
reporting by multiple userdRefer to theAirodis Manualand Sectior#.6 of this manuafor details on
setting up and communicating with thestrument

| Communication Ports

Figure72 ¢ Communication Brts

41 w{HOH [/ 2YYdzyAOIFI GA2Y

RS232 communicatian a very reliablevay to access data frothe instrumentand is recommended
for use in connection to a data logger for 24/7 communicatidath R832 ports are configured as
DCEand can be connected to DTE (Data Terminal Equipment such as a data logger or computer).

Port #2alsosupportsa multidrop arrangement & configuration of multiplénstruments connected via
the same RS232 cablere the transmit signal is only asserted by the instrument that is spoken to)

For reliable miltidrop RS232 communications follow these guidelines:

Verify that theSeriallDis setto a unique valuavhich isdifferent to the otherinstruments in the
chain (refer to Sectio.4.23.

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

The nultidrop RS232 cdb should be kept to less than threeeters in length

A 12K ohm terminating resistor should be placed on the last connector of the (calleect from
pin 2 to pin 5 and from pin 3 to pin&refer to Figure73).

The shielding of the mitidrop cable must be continuous throughout the cable.

The shielding of the mitidrop cable must only be terminated at one end. It shouldcbanected
to the metal shell of the DB 9 way connector.
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SERINUS 50 SO2 ANALYSER
RS—-232 DB9 Connector M—F

RED ¥ 2
12k
— BLUE T3
12k
— GREEN + 5

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

B
RED ¥ 2
BLUE +3
,—— GREEN + 5
DB9 Connector M—F )

RS—-232 PORT4

2 $RED ——

BLUE
5 4 GREEN————

Figure73 ¢ Multidrop RS232 Cable Example

42 ' {. [ 2YYdzyAOlLGAz2Y

CKA& Aa ARSIFf F2NJANNBIdzZ I N O2yySOlAz2y G2 | 1 LXW2
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 informationregarding connecting over USBfer to Sectior4.6.1.1

Note: Only the Advanced protocol is supported for USB communication.
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Instruments with the optional network port installed can be accessed using a TCP/IP connection.
Figure74 shows examples of some possible configurations for remotess.

Direct Connection
Serinus Computer
IP:192.168.0.2 IP:192.168.0.3

Cross-over LAN Cable

LAN

Serinus Modem/Router Computer

IP:192.168.0.2 IP:192.168.01 IP:192.168.0.3

LAN Cable LAM Cable fWireless

WAN
Serinus Modem/Router Computer

LANIP: 192.168.0.2 LANIP:192.168.0.1 LANIP:192.168.1.1 LANIP:192.168.1.3

WANIP: 1921251251 WANIP:192.125.120.1

— =
<—
I5PY/Internet

LAMN Cable LAN Cable /Wireless

L15P: IntarnatService Provider

Figure74 ¢ Example of Typical Network Setups
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Note: In Figure 12 all the IP addresses are taken as an example. The WAN IP addresses
normally provided by your ISP. Whereas, the LAN IP addresses camimnsedly to any range
which is within the subnet of the Modem/Rout&witch.

Useacrossover LAN cable to connect the instrumetitectly to a computer, or a standard LAN cable
for connection to a Modem/Router/Switch as showrFigure74. The computeicouldbe connected

to the Modem/Router using eithe€AT%cable ora wireless connectionbut the instrument must be
connected using CAT5/6 cable

4.3.1 Reading Network PorSetup
To read thecurrentnetwork portsettingsperform the following steps:

Procedure
1. Open-MainMenuA Communications Men, Network Menu
2. Select Startup ModeA Read IR Accept.

3. Manuallyuse the power switch on the rear of the instrument to turn the po\#F Leave the
instrumentOFFor 10 seconds before turning thower backON

4. Open- MainMenu A Communications Menw, Network Menu
5. The current network port settings will now be dispayon the screen.

6. When viewing is completselect- Startup ModeA Normal- Accept
4.3.2 SettingNetwork Port Setup
Below is an example of how to setup the netwpikt:

Procedure
1. Open- Main MenuA Communications Menw, Network Menu.
2. Select Startup Mode A Set IP- Accept

3. Edit- IP Address- (Change the IP address to the addréiss userwishes to use within the
Modem/Router/Swvitch Subnet).

4. Edit- Netmask- (Change the Netmask to the setup specified by the Modem/Router).
Edit- Gateway- (Change the Gateway to the setup specified by the Modem/Router).
6. Select ProtocolA Advanced Accept.

HETHORKE MEHLU

Start-up HMode

IP RAddre=ss 192.168.

Metmask 2535.2553.235.

Gat x 192.16%82. 0. 1
I T R SR ST TR SRS S L I S L S TR S R CRE L R

Figure75 ¢ Example of Network Menu Setu
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7. Once completedyse the power switch on the rear of the instrument to turn the povwegik-Leave
the instrumentOFRor 10 seconds before turning thEower backON

Note: Manually perform a hardware power cycle every time the IP address is changetbftake
effect.

8. Open- MainMenuA Communications MenA Network Menu.

9. TheStart-up Modeautomatically changes tRead IRand thecurrent 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 tmeodem'router with NAT enabledthe user willneed
to add IP mapping to ensure that data is forwarded through to the desired Pbis is known as port
forwarding. To seup the port for the instrumentthe userneeds to go into the modem/router
configuration. Normayl, the userwill see the port forwarding setup undé&ort Forwarding NATor
Port Mappingmenu. Below is an example port forwarding setup.

The default port for the Serinus range of instruments3&/83 The destination address is the
instrument IP addressetup in theNetwork Menu

ltem Protocol Incoming Address Incoming Port Destination Address Destination Port
1 tep 0000 32783 - 32783 192.166.02 32183 - 32783

Figure76 ¢ 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.

W= Airodis Client - Airadis (= [ [
Home | Station | Channels  DotaManager  Audit  Rules
B @ ™
Acquire  Set Logger Remote Add/Remove Download
Configuration  Clock Control ~ Database  Directory
D O Station Narme Reporting Intervals
& 3|Serinus 30 B | Name Loglnterval  Logger Report ID
Serinus 30 [Report 1 1 0:00:00
Ecotech
Ecotech Se
(UTC+10:00) Canberra, Melbourne, Sydney
Latitude 070'0.00"N
Longitude 070'0.00"E
Elevation (m) Q
Data Parameters Communication Parameters
Database Name. [Berinus Dema Device ID @ |
Link Type TP =
IP Address 16216802
Port 32783
1 8@

Figure77 ¢ LAN Network SetUp (Airodis)
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WAN

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

W s Airodis Client - Airodis E=E
E Home | Station Channels DataManager ~ Audit  Rules -
- a3 ~
() @ = 9 —
Acquire  SetLogger Remote | Add/Remove Download
Configuration  Clock  Control | Datsbase  Directory
D 9 Station Name & General Parameters Reporting Intervals
& 3 |Serinus 30 o) B | Name Loglnterval  Logger RepertID
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
Latitude 0°0'0.00" N
Longitude 0°0'0.00"
Elevation (m) 0
Data Parameters Communication Paramet ters
Database Name Serinus Demo Device ID 0 |
Link Type TCP |j
IP Address 192.125.1251
Port 32783
1 stations [@ @ _

Figure78 ¢ WAN Network SetJp (Airodis)

44V Yyt IR S5/RYNaA OF GA2Y

The 25 Piranalog anddigital I/O port on the reampanelof the instrumentsends and receives analog

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

Theinstrumentis equipped with three analog outputs that can be set to provideegivoltage (0- 5,
0.25-5 or 0.5-5 V) or current (0- 20, 2- 20 0r 4 - 20 mA)output. The analog outputs are tied teser
selected parameter§efer to Table50).

For 0- 10V analog output operatiorset the output modeo current and move the jumpers (JP3) on
the rear panel PCA to-010 V (refer to Figure79). Ensure the Current Range is set toe 20 mA to
obtain the 0- 10 V range. When calibrating tHeurrent) analog outputwith the jumper set to
0-10V, the 4 mA calibration targeti®w a2 Vtargetand 20 mA calibration target imow al0 V
target.

Equipment Required
Multimeter (set to volts)

Male 25 pin connector with cable
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Procedure
1. Open- Main MenuA Communi@tions MenuA Analog Output Menurefer to Sectior8.4.25.
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 EONO) (Pin 23 = NJO(pin 11 = N¢).

4. Edit- 0.5V Calibration (until the multimeter reads 0.50%/ + 0.002) - Accept.
5. Edit- 5.0V Calibration (until the multimeter reads 5.00 V+0.002) - Accept.

Equipment Required
Multimeter (set to mA)

Male 25 pin connector with cable

Procedure
1. Open- Main MenuA Communications Menw, Analog Output Menurefer to Sectior8.4.25.
2. Select Output ModeA Current

3. Connect a multimeter (using an appropriate adaptor or probes on the multimeter) to the ground
(pin 24) and the relevant output pifpin 10 = NO) (Pin 23 = j@pin 11 = N¢).

4. Edit- 4mA Calibration (until the multimeter reads 4nA+0.01)- Accept.
5. Edit- 20mA Calibration (until the multimeter reads 2nA+0.01)- Accept.

Theinstrumentis also equipped with three analog inputs with resolution of 15 bits plus polarity,
accepting a voltage between-®& V. These go directly to the microprocessor and should be protected
to ensure static/high vitage does damage the main controller P@#strument warranty does not
cover damage from external inputs).

Theinstrumentis equipped with eighibgic level inputs for the external control of tiresstrumentsuch
as £ro orSpan sequences. Each input has a terminating resistor which can be either PULL UP or PULL
DOWN. This is set using thumper JP1 on theear panel PCArefer to Figure79).

Theinstrumentis equipped with eighbpen collector outputs which will convey instrument status
condition warning alarms such as no flow, samplelmatc. Two of the digital outputs can be set so
that there is +5Vand+12V available on the 25 piconnector for control purposes, instead of digital
outputs O and 1.

In the default jumper locationg€fer to Figure79) these two outputs will function normally as open
collector outputs. If moved to the position closer to the 25 pin connector therdO 0 will supply +12
V and DO 1 will supply %5

The+12Vand +5V supplies are limited to about 10MAeach.
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Each digital output is limited to a maximum of 488\.. The total combined currents should not exceed
2A.

(1] 0] [0 0 [ [0

14 25

OO00000000000 0000 [s]e]e}e)

O 0000000000000 O O C) 88 CD O [mfeXeJeXe] O O 00000 O
T 12 T 5 jpa T 5

JpL J5 73 Jz N
nu ANALOG/DIG] TAL 0000 USB B RS23Z 2 RS232 #1

DIGITAL INPUT
suly|PUCL UP-DON

JP2
+120|0 Of5u JP3
O OloisiTaL guTPUT n-l:u J4
00 00 Oloo 1 ANALOG QUTPUT \
1 e = 1

Zp1eITAL INPUT
S PULL UPDOWN

0000000000000 0000000O00000]
000000000000 0000000000000E

JP2 JP3
#12U] = = |45V = |0-10V

F DIGITAL OUTPUT ANALOG OUTPUT
Do 0 Do 1 CURRENT

AD Al A2 /

Figure79 ¢ Rear Panel PCA(Default umpersHighlighted)

1p2
DO - _-I——_ —|+12v 15
DO | _-I-_—|+5\«' DOD — i :0\
DOl 5 O
Do 2 =T o
DO 3 - .
From Microprocessor DO 4 ]g O Digital Qutputs 2 8
x 8 DO s 1 O
DO 6 7 9]
tor DoO7 = 0
GND GND —2—-0
e —Dio —1T—0C
3V GNDE —isv —— DI 510
DIz = O
10K g}; zg 0 o Digital Inputs x §
To Microprocessor q A . DIS 31 0
x8 3K9 DI 6 5 O
DI7 =1
GND ] —C
GND ¥ ’ AQ0 33 O
From Digital to .—\nalogb—l 499 AD | Il 0 } Analog Outputs x 3
Converler =5V P3 AD2 3 9]
x3 — T — GND #—D |
T AlD —=0
GND - GND Al 12 e . } Analog Inputs x 3
A Al =

x3 25 Pin Female Connector

To Analog to Digital ¢} Y : O
Converler 220K : 6/ .
I 100nF ANALOG / DIGITAL

Figure80 ¢ Analog& Digital I/0 Individual Pin 2scriptions

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

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 tfaetory 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 usemust first specify aata logging intervalThis is how often data will be
logged to the USB memory stidkis possible tdog a maximum of 12 parameters. These parameters
can be selected by name or by parameter number usliregparamete list as a referencérefer to
Table50).

Procedure
1. Open- Main MenuA Communications Menw Data Logging Mengrefer to Sectior8.4.22.
. Slect- Data Log Interval (adjustto the desired valug- Accept

A X L. A x

. Edit-6/ KIFy3aS (GKS @FtdzS Ay GKS &St Soéf@redparamated IS €
to be logged} Accept

2
3. Open- Data Log SetugNumeric- (select the storage location to edlit
4

Procedure

1. Open- Main MenuA Communications Menw Data Logging Mengrefer to Sectior8.4.22.
Slect - Data Log Interval (adjustto the desired valug- Accept

Open- Data Log SetugText- (select the storage locatign

A 2 4 A x

Select-6/ KFy3aS GKS ylIYS Ay (KS asStSOGSR ad2N)3s
parameter to be logged)Accept.

P> WD

46 ' aAy 3 1 ANRR2A a5 A @yFtaH NS5 | G |

The instrumentan communicate with a PC using2 (Serial), TUP (Network), Bluetooth or USB.
Serial, Bluetooth and network communications do not require additional driv#hen using a USB
connection, the driver must be installed first.

Before connecting the USB cable form a PC to the instrartfenSerinus USB driver must be installed.
PowerONthe instrumentand connect it taa PC with a USB cablEhe useshould receive a prompt if

GKS RNAGSNI ySSRa (G2 o0S AyaildlfttSRe LT y22i4x 2LSy
theRSOAOS | yR &St SO0 a] LIRFGS 5NAGSNI {2FGgl NBeé o
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.
=4 Device Manager

File Action View Help

e | FH| B HE®

|

- -Za4 Imaging devices
b -2 Keyboards
>--ﬂ Mice and other pointing
’H;—l Modems
-l Monitors
- Metwork adapters
4|5 Other devices
!EB Serinus Gas Anahiser

>-5§ Human Interface Devices
g IDEATASATAPI controllers

devices

» Il Portable Devices
>-n Processors

»-% Sound, video and
-8 System devices

> i Universal Serial B

Launches the Update Driver §

Update Driver Software...

Disable
Uninstall

Scan for hardware changes —

Properties

m

Figure81 ¢ Installing Diver Software (Device Manager)

2 KSY LINRPYLIISR gKSNB

02 BrovseNEDcomputRrNor diieSsoftvaddh S NE & St

-

[=5a=)

U Il Update Driver Software - Serinus Gas Analyser

settings.

How do you want to search for driver software?

= Search automatically for updated driver software
‘Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation

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

Cancel

Figure82 ¢ Update Driver Popup

The Serinus USB driverlocated on the green Ecotecf & 2 dzND S &
'yt @aSNED { St SOiNet KAda RANBOG 2 NE

! { \Drivar§Bcaieth dzy RS NJ
FyR Of A O]
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. )

@ U Update Driver Software - Serinus Gas Analyser

Browse for driver software on your computer

Search for driver software in this location:

D\Drivers\Ecotech Analyser - 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.

Figure83 ¢ Update Driver Popup (Directory Location)

If the userreceives a confirmation prompt to install the driveselectinstall.

] | Update Driver Software - Serinus Gas Analyser

Installing driver software...

= | — -

g A
[+7] Windows Security M

Would you like to install this device software?

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

7] Always trust software from "Ecotech P/L". Install ] [ Don't Install ]

@ You should enly install driver software from publishers you trust. How can[
decide which device software ic safe to install?

Figure84 ¢ Installing Driver Confirmation Prompt

If everything went smoothly, Windows will infortine userthat the driver wasuccessfully installed.
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I 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

Figure85 ¢ Successful biver Installation

The following steps outline how to setup the instrument for connection to a PC or datalogger (refer to
Section3.4.23.

Procedure
1. Open- Main MenuA Communication Menud Serial Communication Menu

2. Determine which RS232 Paitte useris physicallymaking the connectiorwith. Remember,
multidrop is only supported on RS232 #2.

3. Select BaudrateA 38400- Accept (Set an appropriate baud rate, default is 38400).
4. Select ProtocolA Advanced- Accept.

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

Refer to Sectiod.3.2to setup the instrument for connection to a PC or datalogger usingta 3P
address.

The usercan download data from thastrumentusing either a full retail (paid) version of Airodis or
with the demo version which isicluded on the green Ecotechsources USB stick. The demo version
has limited fundbnality, but will allowthe 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 straightforwardEnsure 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 Aiodis

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

2 Airodis Workspace Manager - Airedis El_lﬂ'
FEile Processes
Nl . . |
4 > |5
Launch  Client Report Server Download Report
Workspace Manager Server  Scheduler
Start/Stop Processes
Database
Workspace Name Airodis -
Database Type @) Local File () SQL Server
Instance MAirodis
Login Windows SQL
Username
Password
Services
Hostname Port Console
Server localhost 40368 : |
Download Server localhost 46368 L [
Report Scheduler localhost 46370 : |
English M ‘ =

Figure86 ¢ Airodis WorkspaceManager

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

3. Once the Client application has loaded, chitkmeA Add StatiorA New Physical Station

i EI ™y
| = Airodis Client - Airodis BN
Home Station Channels Data Manager Audit Rules @
Add | Delete  Save Dismiss | Show/Hide Groups | Download Cancel Schedule Download
Station ~| Station Changes Changes - - Log
E'. New Physical Station |5 Visible Stations Download =
B3, New Virtual Station Status O LastDataPoint ¢ LastDownload ¢ NextDownload {0 Relisbility ¢  Logger & W  LinkType O W

Figure87 ¢ Adding a New tation

4. This automatically bringthe userto the Station tab on the ribbon. Enter theommunication
details to connecto the instrument

Communications Pagel0c¢



Serinus® 40 User Manu&l.5

-
L= Airodis Client - Airodis = | Bl
B Home Station Channels Data Manager Audit Rules &
— 3= =
B @™ I I
Acquire Set Logger Remote  Add/Remove Download
Configuration  Clock  Control Database  Directory
D ¢ Station Name o General Parameters Reporting Intervals
& 0/ Serinus D 0 | Name Log Interval Logger Report ID
Station Name Serinus |Report 1 I 0:01:00
Company Name
Logger Ecotech Serinus
Time Zone (UTC+10:00) Canberra, Melbourne, Sydn
Change with DST
Latitude 0°0'0.00"N
Lengitude 0°0'0.00"E
Elevation (m) ]
Data Parameters Communication Parameters
Database Name |Serinu5 I Device ID
Link Type Use hd
Device Serinus Gas Analyser [40123456] -

Figure88 ¢ New Sation Gonnection

Table7 ¢ New Station Setup

Property

Station Name

Description

The name of the station. the user ha®ther loggers, the
name is used to distinguish them.

Logger

{SiG GKA& G2 a902GSOK {SNAY
Serinus series instrument. Thidlvwommunicate with the
instrumenton the Advancedprotocol. If using a network or
serial connection, ensure that the Advanced protocol has ¢
been selected on thinstrument itself

Time Zone

Set this to the time zone that thiastrument is locatedn.

DST

Enable this option ithe userplan on changig the clock on
the instrumentwith daylight savings. Leave this disabled if
the cbck does not shift during DSThe instrumentwill need
to be adjusted manually for D&t will not happen
automatically.

Database Name

This is the name to be used fibre table in the SQL database
O2y il AyAy3a GGKA&a allaArAz2yQa
station.

Device ID

Enter theSeriallD of the instrument Ifthe user isnot using
multidrop;i KA a OFy oS aSi G2 ant

Link Type

Select the type of corettion used to connect to the
instrument Different properties will appeadepending on
the link type selectedMake these align withwith those of
the instrument

Log Interval

This needs to be the same as thata Log Intervasetting on
the instrument

Note: The available fields for communication parameters will change wihemiserchange the
link type.The usewill need to set the communication parameters that have been defined on
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5. Once the station has beecreated, save the station by clicking Baveshortcut icon olFileA Save

6. ClickAcquire ConfigurationThis will probe the instrumerfor a channel list. After a few seconds,
the channel list should be visible in t@danneldab.

3
Lk = Airodis Client - Airodis =SHACE X
File Home Station Channels Data Manager Audit Rules &
e ota | B
Add Delete Add Delete
Channel Channel @ Vector Pair Vector Pair
Channels a Vector Pairs
D § Station Name O MM ArM Channels | Vector Pairs
& YEE No Label Legger Channel ID Units Molecular Formula D;E:: Description Colour Show
ofpsimary Gos Goncerifs0 B B —
1|PGA Gain 49 - - 2 N
2 Instrument Gain 56 - - 2 I
3| Lamp Current 64 - - 2 I
4 |Gas Pressure 72 - - 2 ]
5 Ambient Pressure 73 - - 2 N
6 Chassis Temperature |77 - - 2
7 Lamp Temperature |81 - - 2 ]
8 Instrument Status 83 code - - 2 N
9| Instrument State 110 - - 2
10/Instrument Units 116 - - 2 I >
11 Filter Type 164 - - 2 .
1/2047 stations | B v -
\

Figure89 ¢ Station Configuration (Channel List)

Note: If there was an error connecting to thestrument, a red dot will appear next tthe station
name in the station lisfon the far left hand sideHovering over the red dot will presetiite user
with an error messagg@efer to Figure90).

[iA] H 5
File Home Station Channels
o A 4
B @ ™ S

J
(3) Last Download

1 second ago
Rezult : Could not establish connection

0|5erinus

Figure90 ¢ Error Satus Notification

7. Selectthe Data Managetab, click download. The Download Data window will appear. Select the
appropriate time period thathe userwishesto download and click Download.
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’
i

E_Hnme Station Channels Data Manager Audit
ﬁ {; K Start  8/11/201300:00:00 -~ g
2

Download  File EEF":'”: End 9,/11,/2013 00:00:00 DISFI|E}"
Img=—= ' (
Download Data u
Download
() Last Data Point @ Specify
From
171172013 00:00:00 & a
To 8/11/201313:06:38 -

Clear logger on successful download

Download Cancel

Figure91 ¢ Downloading @ta

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

’
N Air
Home Station Channels Data Manager Audit

Delete  Save  Dismiss | Show/Hide Groups Download Canc
Statn:un‘ Station Changes Changes = =
Station List | Visible Stations Do
ID ¢ Station Mame Status &  Last Data Point 4}
F|  oserinus Pownioading (9%) |  1/11/201315:03]
1/2047 stations |I Downleoading |

e ———————————————————

Figure92 ¢ Download Cata Satus

9. Data will become available in the data maeags it is downloadedhe usercan load data for a
date range by entering the start and end dates and clicRisglay The selected data will be loaded
into the data manager.
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- = o
™ Airodis Client - Airadis [ESTeR )
m_Hume Station Channels Data Manager Audit Rules &

ﬁ ; X o [1wasoos - gy | - ') e R el ™ ?_j
| = - - — BN = (% IR S = &
Download  File Export End 2/11/2013 00:00:00 Display Check Delete Time v Colour Undock | Commit Undo Reason
Import 4 Contiguity Offset waid (7] i i Scheme Graph | Changes List
Download = Export s Downloaded Data ] View ] Validation ]
D ¢ Station Name PR @_@ This Station
& ‘ g | STTE | FNZT::::'_M;_‘ PGA Gain s :,U)T‘Em Lamp Current  Gas Pressure };r:r:a"ja -General
) AQS
1/11/2013 00:00:00 0.00 8.00 l.UUI 20.39] 0.00 803.8
1/11/2013 00:01:00 0.00 8.00 1.00 20.39 0.00 B03.8
1/11/2013 00:02:00 0.00 8.00 1.00 2039 0.00 803.8
1/11/2013 00:03:00 0.00 8.00 1.00 2039 0.00 803.8
1/11/2013 00:04:00 0.00 8.00 1.00 2039 0.00 803.8 ‘
1/11/2013 00:05:00 0.00 8.00 1.00 20.39 0.00 803.8
1/11/2013 00:06:00 0.00 8.00 1.00 2038 0.00 E03.8 ‘
1/11/2013 00:07:00 0.00 8.00 1.00 2039 0.00 803.8 - -
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 8.00 1.00 20.38 0.00 803.8 - Lamp Current -
1/11/2013 00:10:00 0.00 8.00 1.00 2039 0.00 8037 iﬁ‘mf"("lfggo . o
] : -
qfoassmasen .00 200 1.00 20.20 0.00 2037 |, 2ptucec. (100%) .
1 n I || | ]
210 F\ N
e e
2038 et A it e
e, N e L
I - e
20.6 i e
/
204 e {
ﬂw"""“n......;w"ll
20.2 I
1Fr 3AM BAM 9AM 12PM 3PM 6PM apM 2 Sat
Nov 2013
1/2047 stations | Downleading | a8 \é =

Figure93 ¢ Data Visibility

10. Data can be exported kpficking theExport function. This will allowhe userto savehisdata in CSV
format, which can be loaded into another program such as Microsoft Excelaléa possible to
copy/paste (Ctrl + C € +V) data directly from the Airodis data manager.

ENTE

m_HDmE Station Channels Data Mai
- {;—_ u Start  1/11/2013 00:00:00

Download  File Export End 2/11,/2013 00:00:00
Import -

Download = | Current Report |
D Stz Current Selection
'| 'D|5E”-”“5 Include Status Columns

Include Invalid Data

1/11/2013 00:0
Figure94 ¢ ExportingData
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11.¢ KF G Qa

AGH ¢KS RIGL

Kl & 08

Figure95 ¢ Data Download @mplete

FJ@'-. Ho-o-)= Serinus Report 1 - 20131101 0000.csv - Microsoft Excel ESREER S
:—-} Home Insert Page Layout Formulas Data Review Wiew Developer Team @ - =
== ¥ |calibri 11 - |[=E == 5 |ceneral ~ Sensert~ | X - ? [ﬁ
F;ﬂ i |B o H v||A‘ Avl | ) |$ .v ol | Styles .j""f‘DeIete' IE' Sort & Find &
- F ||| S A | |8 8 -~ || EiFormat -~ || (2~ Filter~ Select~
Clipboard = Font F] Alignment ] Number = Cells Editing
B4 - £|o
A B - 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 B 1 20.38867 0 B03.875
3 | 1/11/2013 0:01 0 8 1 20.3916 0 803.8438
zl 1/11/2013 0:02] 0. 8 1 20.3916 0 B803.875
5 1/11/2013 0:03 0 B8 1 20.38867 0 B03.875
6 | 1/11/2013 0:04 0 8 1 20.38867 0 303.8438
7 | 1/11/20130:05 0 B 1 20.38525 0 B803.8438
|4 4 » ¥ Serinus Report 1 - 20131101 000 < ¥J HIL i |
Ready | = | 0 +

47 { SNAyYydza wSY23S ! LIk . fdzSi220K

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 loggd 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.
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The Serinus Remot#pplication can befound in the Google Play Store by searchingEootechor
SerinusOnce found, choost Install the applicationand Opento start the application.

Serinus

04-May-2012 347KB

I
nkeaicads 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

Visit webpage 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
v

Figure96 ¢ Downloading theApp from Google Play t8re

Note: A menu containing additional features and functions can be accessed by entering t
Options Menu (or similar) odza Sd€¥izé. The location and format of this menu may vary.

Procedure

1. Open-Main MenuA Communications Men#, Bluetooth Menu(to find the Bluetooth ID(refer
to Section3.4.29.

2. Touch the Scan Serinus Analysers button at the bottom ofléwice soeen
Select the Analyser ID from either tRaired Devicesr the Other AvailableDevices

Input the PIN (if prompted) and press Q&fér to Sectior3.4.29.

o Bluetooth pairing req

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

Figure97 ¢ Bluetooth Rairing Request
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5. A screen shot of thmstrumentQa O dzNNBy (i & O NBhS ysersnkriluzheRrtablet]LJS I NJ 2 y
To disconnect press theack key/button on the device.

Note: Once the instrument has been pairédh G K G KS RSOAOS Al oAt
and the PIN will not need to be entered again. Only one Bluetooth connection can be made
instrument at any one time.

Once connected the user has full control of thetrument The range for remote control depends on
0KS RSOAOSQa . ftdz2SG220K OF LI oAt AdAptoBoyhdersr y& Ay (SN

Remote Screen Operation

With the exception of the number pad, all button functions/actions can be performedughingthe
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 increafescontrast 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 fronright to left brings up the number pad for entering numbers (swipe from left to right to
hide the number pad).

@ecotech cmewwssemsronn [ e m—

0. 0.00001 0.00001

LAMP_ADJUST
LAMP ADJUST T

Figure98 ¢ Showing or Hiding the NumPad
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Left-hand Section of the Screen

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

@ ecotech come @ecoteCh  cometesseinstonn

0. 0.00001 0. 0.00001

Figure99 ¢ Switching Aalysers
Back Button

This buttonwill enable the useto return to the selection screen, allowing the us&r connect to a
different instrument

Options Menu

TheOptions Menus accessed by the grey button in the top right corner of the scoegaressing the
Menu Button depending orthe useQ Android device.

Refresh Refresh the display.
Show/Hide NumPad Show or hide theumber pad.
Real Time Plot Refer to Sectiod.7.4
Download Refer to Sectiod.7.5
Get Parameters Refer to Sectiod.7.6
Preferences Refer to Sectiod.7.7.

Allowsthe user to view reatime plotting ofup to fourparameters at the same time. The user can also
scroll from left to right, top to bottom or zoom in and out dre plot by swipingpinching

Once the plot is zoomed or scrolled,enters into Observer Modemeaning thatauto-scalingis
suspended. Press at the top of the scréesere it sayObserver Modgto return to Normal Mode.
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@ecoteCh Real Time Plot  Interval: 5s Status: Plotting

ronmental monitoring solutions

Options Menu

Normal Mode

Figure100¢ RealTime Plot

TheOptions Menus accessed by the grey button in the top right corner of the scoggmessing tk
menu button, depending on thdza SAwdRaid device.

Start

Restarts graphing if it has been stopped and returnsgitamh to Normal Mode.

Stop

Stopscollecting data. In this modiae usercan scroll the display without going int
Observer Mode, because the system has no data collection to suspend. It is
ySOSaalNE (2 a{G2L¥ RIFGFI O2tftSOGA2Y

Clear

Clears the window and restarts the grapgi

Save

Saves an image of the graph and accompanying data in the location specified
preferences (refer to Sectiof7.7). The user will also be asked whether they wa
to send the file and data via email. When saving the déiusercan choose to
Save All Data or Customise the length of the data by entering a time beffiveen
minutes andsixhours. Only the datarém the start of collection to that limit will be
saved (although the plot will still appear exactly as it does on the screen).

Set Interval

While data collection is stopped, the user can specify e tintervals between
collections.

Downloadlogged data from the WS memory stick inside the instrumenAll data logged by the
instrument to the USBhemorystick over the period of tim specified will be collecte@ue to the slow
connection speed of Bluetooth, this should only be uded relaively short sections of data.

DownloadingoneR | & & Q of gr Nikiute data is likely to take a couple of minutes.
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Options Menu

Save Generatesa filename based on the start and end date/time specifiédaves the
downloaded data in the Ieation specified in preferences arasks to send the savec
comma separated text file (.csv) as an attachment to an efft@s. file format does
not include the parameter headings, just the values.

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

Plot Graphs the data that has been downloaded. The usprdmpted to select which
parameters to plot based on the parameters that were being loggei@r to
Figure98)

Preferences Refer to Sectiod.7.7.

Figurel01c¢ Plot of DownloadedData

Download a list of parameters and corresponding values directly fromndgteument 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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Options Menu

GetParameters Refreshes the parameter list display.

Save Generates a filenamiom the current date and
time. Itsaves the parameter data in the location
specified in preferenceand asks to send the save(
text file as an attachment to an email.

SendEMail Sends an email with the parameter data in the bo
of the email, formatted as displayed.

Preferences Refer to Sectiod.7.7.

ThePreferencedMenuallows theoperatorto adjust thedirectory settings,loggeddata format and the
colour schemesettings. It can be accessed through @etions Menuin most windows.

Directory Settings

Theoperatorcan specify/select where to save tharameter listsJoggeddata andrealtime plots.

DIRECTORY SETTINGS

Parameters Save Directory
Unknown

Logged Data Save Directory

Unknown

Real Time Plot Save Directory
Unknown

Figurel02c¢ Directory Settings
Logs Format

When downloading logged data, the parameters can be displagazhe line or eaclparameter m a
separate line.

LOGS FORMAT

Multiple parameters in one line

One parameter per line

Figure103¢ Logs Brmat
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Colour Theme Settings

Allows theuserto choose a colour scheme for the remote scresther Matrix, ClassicEmacsor
Custom

COLOR THEME SETTINGS

Matrix
Classic

Emacs

Custom Color Theme

Figurel04¢ Colour heme Settings
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5./ T AONI GA2Y

The followingorocedures describe how to calibrate tggan andzero point for theinstrumentas well
as giving drief overview of the calibration system

Main MenuA Calibration Meny refer to Sectior.4.10for information oncalibrationmenu items

51 h 3SNIWA So

DILUTION CALIBRATOR

: QQ%EEIWIH g
f THO
Josos 6468 J[ ] [
Q / /f( = SERINUS ANALYSERS
2= =
N [/
.‘ﬂ/ / '

7ERO / %
AR ——— /
SOURCE /

SPAN /
GAS

VENT

Figurel05¢ Exampleof aCalibrationSystem

CAUTION
All calibration gases MUST be supplied at ambient pressure to avoid dam

the instrument. If direct gas cylinder connection is required, high pressu
Span/Zero options can bestalled at time of ordering.

The calibration chapter consists af

General discussion of calibration

Description of the pressure calibration procedure

Description of the Zero/Spaprecision checland calibration procedures
Description of themultipoint precision check procedure

Description of the N&converter efficiency check procedure.

Calibration
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The Serinus 8 analyseris a precision measuring device which must be calibrated against a known
source ofNO & N@; within a certified gas cylinder.

There ae several different types of checks/calibrations performed:

Level 1 Calibratiog A simplified twepoint instrumentcalibration used whemstrumentlinearity
does not need to be checked or verified. Ttieckis typically performed on anonthly basis.
Adjustments to the instrument response can only be made when performing level 1 calibration.

Level 2 CalibratiogA simple check of thestrumentQr&sponse. Level 2 checks may be performed
using nonrcertified reference sources and are most often used as a performance monitoring tool.
Commonly referred to as a precision chdtle instrumentmustnot be adjusted

Multipoint PrecisionCheckg A seriesof points(typically covering zero and 5 tggalespanpoints)

are supplied to the instrument. They should cowbe instruments intendedfull scale
measurement range. These precision checks are used to determine the linearity of the instrument
responseacross itoperatingrange.

Converter Efficiency CheckA measure of the efficiency of the system to convert the target gas
for subsequent measurement. A converter efficiency check is performed on a regular basis to
determinethe converter performance atadjust the instrumergresponse accordingly.

In general terms, the calibration process includes the following steps:
1. Establish a reliable and stable calibrating source
2. Provide a satisfactory connection between the calibration source anihgteument

3. Perform a zero precision check or calibratigreero adjustments apply to the NO, NO
channels.

4. Calibrate the instrument against the NO referercthis will adjust the instrument response
for the NO and N&channels.

5. Perform a multipoint precision checksing the NO reference. This determines the linear
response of the instrument across the operating range.

Zero and span calibrations are frequently used as apwiot calibration to ensure the readings are
accurate and the data obtained has traceabilitgk#o a certified reference.

A multipoint precision check is used to establish the relationship between instrument response and
gas concentration over the instrument's full scale range.

Note: Zero calibrations are not recommended by Ecotech, but mgyesrmed when specifically
required by a user. Calibrating the zero tends to mask issues that should be addressed dt
maintenance/service.

Regulations generally require that thestrument be spancalibratedagainst a certified calibration
source anytime:

The instrument is moved.

The instrument is serviced

¢KS AyaliNdzySyiQa dzyAada I NB OKIFIy3ISR o608 GKS dza SNJI ¢
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Whenever thenstrumentcharacteristics may have changed

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

Note: Use of theSerinus40 analyser as a U.S. EBAENdesignated equivalent method requires
periodic multipoint calibration in accordance with the procedure describete following
sections In addition, the instrument must be set to the parameters indicated in U.SoEPKN
Equivalent Setipin Section®.4& 2.5.

52t NBaadzaNE /I fA0ONFGAZY

The pressure sensors are a vital component of the instntneperation. he pressure calibration
should be checked on installation or whenevegintenance is performed.

A thorough leak check must be performed prior to performing a pressure calibrétider to
Section6.4.4).

The pressure calibration naeither be awo-point calibration (one point under vacuum and another
point at ambient pressure) or a single ambient point calibrafi@hen very minor adjustments are
required).

Note: Ensure that the instrument has been running for at least one howreedny calibration is
LISNF2NYSR (2 SyadiNBS (KS Ay aitwHnipfessra cabbiation,
it is advisable to perform the vacuum pressure calibration first.

This section outties 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 Required

Barometer

Vacuum source
Procedure

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

2. Disconnect akkxternal tubing connected to the re@orts of the instrument except for théAUX in
Portand AUX Out Portfor the external converter).

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

Note: This action will place the ixa&e sequencing on hold and disable tBeonegenerator; normal
sampling will be interrupted.
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4. Edit- Vacuum Set P - (Read displayed instructionspK

5. Connectavacuum sourc¢o Exhaust Por(refer to Figure23) of instrument.

Exhaust
Port

[BGnd Air
Port

[Barometer |

| Vacuum Source

Figurel06¢ Full Pressure Calibration Sep

6. Wait 1 minute for the vacuum to purge the remainingf@m the system.

7. Connect a barometer to thBGrd Air Port 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.

Note: Only the reaction cell and auxiliary valve manifold pressure sensors willibeated as they
will be exposed to vacuum.

| Barometer }——»

Figure107¢ Full Pressure Calibration Sep (Ambient)
9. Read displayed instruction©K.

10. TurnOFRhe vacuum source and wait 1 min or until tharometerreads ambientDisconnect the
barometer and vacuum source from tiB&nd Air Porand Exhaust Port

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

Note: All three sensts should now be displaying the current ambient pressure and they shoul
the same value within 3 torr of each other.

12. Back- Pressure Calibration Menu(read note)} OK
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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 hoforbeany calibration is
LISNF2NYSR (2 SyadaNB GKS AyaidNdz

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

Equipment Required
Barometer
Procedure

1. Turn OFF the vacuum source and allow the instrument to retmambient pressure.

2. Disconnect akexternal tubing connected to the regorts of the instrument except for thdUXIn
Portand AUX Out Portfor the external converter).

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

Note: This action will place the valve sequence on hold; normal sampling will be interrupte
4. Edit- Ambient Set Pt- (Read displayed instructionspPK.
5. Wait 2- 5 minutes and enter the ambieftarometer reading into the instrumentAccept.

Note: All three sensors should now be displaying the current ambient pressure and they sho
the same value within 3 torr of each other.

Figure108¢ Ambient Pressure Calibrain Setup
6. Back- Pressure Calibration Menu(read note) OK
5.2.3 Pressure Calibrationliternal Pump Option Only)

The internal pump requires a separate pressure calibration procedure that replaces the one used in
Section5.2.1and5.2.2
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Note: Ensure that the instrument has been running for adteone hour before any calibration i
performed to ensure sufficient stability.

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

Procedure

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

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

Note: Entering this menu will switch OFF the internal pump and place the satygencingpn
hold; normal sampling will be interrupted.

Edit- VacuumSet Point- (read displayed instructior)OK.
Refer toFigure109. Connect a barometer to thBGndAir Port.

BGnd Air Port

&

Figurel09¢ Pressure Calibration (Internal Pump Option On8&tup

Wait 2- 5 minutes and ensure the pressur@ading on the barometer is stable.

Enter the barometer reading into the instrumenfccept.

Read displayed instruction®©K.

The pump should now stop automaticalisconnect thdarometer from theBGnd AirPort.

© © N o O

Wait 2- 5 minutes and enter the ambi¢farometer reading into the instrumentAccept.

Note: All four sensors should now be displaying the current ambient pressure and they shou
the same value within 3 torr of each other.

10. Back- Pressure Calibration Menu(read note) OK
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Zeroprecisionchecks and calibrations are used to determine the zero response afstrementand
set the offset of the instrument if required.

Performing aero calibration will adjst theZero Offset NGandNO2 These offsets can be checked in
the Main MenuA Service MenW Calculation Factors Menandshould be very close to zero. A large
offset may indicate a problem with the instrumefneferto Section?).

Note: Ecotech encourages regular zero checks; however Ecotech recommends that the z
calibration only be performed when specifically required as it may mask issues that shoulc
addressed during maintenance/setei

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

Note: Ensure the instrument has been running for at least one h@ifiore any calibration is
performed to ensure sufficient stability.

Equipment Required
ZeroAir Surce(refer to Sectiorl.3for definition)
Procedure

Ensure a suitable ze@ir source is connected to th&alibrationPort.
Open- Main MenuA Calibration Menu

Select- Cal. Typed, Manual- Accept.

Select- Cal. ModeA Zero- Accept.

Select- Zero Sourcéy External- Accept.

Allow theinstrumenttime to achieve a stable response

Enter- Zero Calibrate (NQ)r (NO2)- OK

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

© N o e ks~ DR

Equipment Required
ZeroAir Source(refer to Sectiorl.3for definition)
Procedure

1. Ensure a suitable zegir source is connected to thBample Port
2. Open- Main MenuA Calibration Menu
3. Select-Cal. Typ Manual- Accept.
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Select Cal. ModeA Measure- Accept.

Select Zero Sourcéy External- Accept.

Allow the instrumentime to achieve a stable response
Enter- Zero Calibrate (NO) or (NO2DK

Disconnecthe zeroair source and reconnet¢he sample lingo the Sample Port

© N o g &

Equipment Required
ZeroAir Source(refer to Sectiorl.3for definition)
Procedure

Ensure a suitable zero source is connected toB@ad Air Port
Open- Main MenuA Calibration Menu

Select- Cal. Typéd Manual- Accept.

Select Cal. ModeA Zero- Accept.

Select Zero Sourcéy Internal - Accept.

Allow the instrumentime to achieve a stable response
Enter- Zero Calibrate (NO) or (NO2PDK

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

© N o ok~ w DR
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Ecotech recommends calibration at®®f the full scale measurement or operating range of the
instrument.

While the instrument range is commonly set as a defaul600 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.

The instrunent can be span adjusted using two methotle traditional single gain NGdjustment

or the multiple gain NO channel plus the Néhannel adjustment. Each method has their own
advantages. The single gain operations advantage is the simplicity of omlingee enter one span
value the NG, certified concentration.

Note: Due to the reactive nature of Nitric Oxide (NO) the concentration can change if oxidiz

This can occur by oxygen diffusion via the cylinders regulator or calibration equipmentdiebi:

occur then the Nitic Oxide ratio will change but importantly the Total Oxides of Nitrogeh (N
concentration will remain the same.

The advantage of the multiple gain methdd that each channel (NO and N@an be separately
adjusted to account foany response differences between them.
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The multiple gain adjustment should be used if there is confidence that the calibration system is
delivering precise concentrations derived from the reference cylinders certifxsttgaedNO and NQ
concentration.

Note: Ensure that the instrument has been running for at least one hour before any calibrati
LISNF2NXYSR (2 SyadaNBE GKS AyaidNduz

A span gas can be supplied through either @aibration Portor Sample Port Follow the relevant
instructions below:

Equipment Required
SpanSource
Procedure

1. Ensure a suitable span source is connected taQhkbration Port

N

If diluting the gas with a dilution calibrator, set thetput concentration to 8%oof the instrument
measurement range.

Open- Main MenuA Calibration Menu

Select- Cal. Typ Manual - Accept.

Select- Cal. ModeA Span- Accept.

Let the instrument stabilise, typically 15 minutes.

Enter- Span Calibrate NOx(Enter the span output concentration)Accept.

© N o o &~ W

Select- Cal. ModeA Measure- Accept {o return to sample measure).

Note: If calibrating with a reference cylinder containing INénsure that the expected value is
based on the certified N@oncentration raher than the certified NO value.

Equipment Required
Span source
Procedure

1. Ensure suitable span source is connected toShenple Port

If diluting the gas with a dilution calibrator, set the outmancentration to 8060f the instrument
measurement range.

Open- Main MenuA Calibration Menu
Select- Cal. TypeA Manual - Accept.
Select- Cal. ModeA Measure- Accept.

Let the instrument stabilise, typically 15 minutes.

N o o b~

Enter- Span Calibrate NOx(Erter the span output concentration)Accept.
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8.

Note: If calibrating with a reference cylinder containing INénsure that the expected value is

based on the certified N@oncentration rather than the certified NO value.

Disconnect the span source and repect the sample line to th&ample Port

Equipment Required

Span source

Procedure

N

© © N o o >

Ensure a suitable span source is connected tcQhakbration Port

If diluting the gas with a dilution calibrator, set thatput concentration to 8@of the instrument
measurement range.

Open- Main MenuA Calibration Menu.

Select- Cal. TypéA Manual- Accept

Select- Cal. ModeA Span- Accept.

Let the instrument stabilise, typically 15 minutes.

Enter- Span Calibrate NO(Enter the span output concentrationAccept.
Enter- Span Calibrate NOx(Enter the span output concentrationAccept.

Select Cal. ModeA Measure- Accept {o return to sample measure).

Equipment Required

Span source
Procedure
1. Ensure suitable span source is connected toSheple Port
If diluting the gas with a dilution calibrator, set the output concentration t&68@ the instrument
measurement range.
3. Open- Main MenuA Calibration Menu
4. Select- Cal. TypéA Manual- Accept.
5. Select Cal. ModeA Measure- Accept.
6. Let the instrument stabilise, typically 15 minutes.
7. Enter- Span Calibrate NO(Enter the span output concentration Accept.
8. Enter- Span Calibrate NOx(Enter the span output concentrationAccept.
9. Disconnect the span source and reconnect the sample line t&#meple Port
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545 Manual Instrument Gain and Offset Adjustments

CAUTION

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

At times it may be desirable to manually adjust thetrumentQad 3+ Ay |yR 2FFaSdiao

is only used when an instrument calibration has been corrupted and the user wishiesetbthe
instrument response factors prior to performing a new calibration.

To manually adjust the instrument follow the below procedure:

1. Open- Main MenuA Service Menuwd Calculation Factors Menu
2. Edit- Instrument Gain- (Adjust as required. 1 is the failt) - Accept.
3. Edit- Zero Offset NO (Adjust as required. 0 is the defaulthccept.
4. Edit- Zero Offset N@- (Adjust as required. 0 is the defaulthccept.

55t NBOAaAA2Yy [ KSOJ

Similar to a normal zero or span calibration, a precision check.evel 2 calibration that may be
performed using a nowertified reference. The instrument is supplied with a known concentration of
ALy 3ALa 02N TSNP FAND |yR GKS AyaidNdzySyidQa
instrument response is made dag a precision check.

Note: Ensure that the instrument has been running for at least one hour before any calibrati
LISNF2NX¥YSR (G2 SyadaNBE (GKS AyaidNdz

A precision check can be performed either manually viaSample Poror CalibrationPort or can
also be performed automatically using tihiemed Mode(refer to Section3.4.10.3.

Equipment RRquired
SpanSource
ZeroAir Surce

Procedure

1. Supply the instrument with a zewir source (refer to Sectiob.2.3for the procedure of setting up
a zero, but do not do Zero Calibrate (NOYr (NO2) and continue following below steps

2. Observe and record the measurement from the instrument.

3. Supply the instrument with a span source (refierSection5.4 for the procedure of setting up a
span but do not do &pan Calibrate NQx

4. Observe and record the measurement from the instrument.
5. Check both readigs againstiserlocal applicable standards.

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

If an instrument fails a span precision check (basetheruserdocal applicable standards), perform a
span calibration (refer to Sectidn4).
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If an instrument fails a zero precision check (basetheruserdocal applicablstandards), resolve the
issueby referring toSection7 Zero Drift

5.6 adzf GAtILRBQNKS DY

A multipoint precisioncheck is used to determine the linear respers the instrument across its
operating range. Thimstrumentis supplied with span gas at multiple known concentrations, typically
a zeropointand at leasfour up-scale points, spread across the operating range ofrtkgument The
observed concentrtégons are compared to expected values and the linearity of the instrument assessed
against local applicable standards.

Note: The instrument is inherently linear and the instrument gain should NOT be adjusted at
individual point. NoHinearity indicates a problem with the instrument (refer to Secti@h Ensure
that the instrument has been running for at least one hour before any calibration is performe

SyadsNE (GKS AyadNHzySydaQa adl ¢

Several methods for producing multiple known centrations are available to use, such as connecting
multiple certified gas cylinders at different concentrations. However, Ecotech strongly recommends
the use of a dilution calibrator and a certified cylinder of NO at an appropriate concentration (typical

a cylinder of 40 100 ppm NO, balance in Nitrogen).

Equipment Required

Gas Dilution Calibrator which can perform a Gas Phase Titration (GPT) (such as a Serinus Cal
2000/3000) withOzone
A NO gas cylinder reference standard

Zero Air Generator
Procedue

1. Connect calibration system to thealibration Portof the instrument(Ecotech recommends the
Serinus Cal 20@B000, refer to Figurel05).

2. Generateand record the displayed span concentrasdor (at least) fivateppedpoints (ofknown
concentration$ evenly spaced across the instruments measurement range (see the example
below).

3. Then ing a program such as MS Excel, create an X Y scatter gkpieated concentratiomersus
the recorded instrument responsand use linear regression to calculate the line of best fit and the
correlation factor (B ¢ refer tothe userdocal applicable standards.

Example for amstrumentmeasurement range of 50@pb:

a. For the 1st concentration, set the gas dilution calibrator to sugl9 ppbNQ. gas to the
instrument

b. Allow the instrument to sample the calibration gas until a prolonged stable response is
achieved (the amount of time thiekes is impacted by the calibration setugcord the
instrument response.

c. Repeat the above steps using concentra@i300 ppb, 200ppb, 100 ppb and aZeropoint.
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d. Graph the results and use linear regression to determine a pass or fail asgy@pplicable
local standards.

O G ®
Note: To highlight hysteresis errors, it is advisable to run the multipoint check in both descer
and ascending orderrefer to userapplicable local standards.

0 1

100 101 Multipoint Check
200 201
300 300
400 400 450
400 .

350 /
o y=0997x+12 =

250 Rt /

200 /

150 /

100 /

50 /

D T T T T T T T T
0 50 100 150 200 250 300 350 400 450

Concentration

Measurement

Figure110¢ Multipoint Calibration Results Example

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 betweei2 and +2.
c. The correlation (B is greater than 0.99.

5. If unsatisfactory results are obsesd, refer toSection7 - troubleshooting.

57 bhi2 /by JONIFSNIA Sy O

TheNG: to NOconverterefficiencymust be measuredt regular intervals. fie efficiencymust remain
about 96% for proper operation of theinstrument The instrument compensates for converter
inefficiencies and this compensation must be determined by the method below.

To measure and correct converter efficiency the followaggation is used
YOO 00 00

o M — — TUTT
Yuou P LU LU P

000

Equation3 ¢ Calculation for @Gnverter Hficiency

00 = NQ measurement obtained by running a stable concentration of NO span gas through
the instrument.
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00 = NO measurement obtained by running a stable concentration of NO span gas through the
instrument.
00 = NO measurement obtained by rungi a stable concentration of NGpan gas (as

generated by reacting Qvith NO in a GPT calibrator) through the instrument.

00 = NQ measurement obtained by running a stable concentration of. N@an gas (as
generated by reacting {vith NO ina GPT calibrator) through the instrument.

This procedure is a simple check to ensureNi@ converter efficiencyor the N path iswithin limits
and has not significantly deteriorated

Equipment Required

Gas Dilution Calibrator which can perform GPT (such as a Serinus Cal 2000/3000).
NO Gastandard.

Zero Air Generators.

Procedure

1. Open- Main MenuA Calibration Menu

2. Note down the current valuéor Conv. Efficiency NO2

3. Edit- Conv. Efficiency NO2(change to 10%) - Accept.

4. Select- Cal. ModeA Zero- Accept.

5. Using the gas dilution calibrator supply the instrument with a point of zero air to calibration port
6. Allow theinstrumentto achieve a prolonged, stablaeasurement response and note dovme

NOand NG, values for reference only. If you get greater than33ppb you need to troubleshoot
the instrument and calibration system before continuing with this procedure.

7. Stop the zero air point.
8. Select Cal. ModeA Span- Accept.

9. Supply theinstrument with NO span gas at a concentration o#@8f the fulkscale monitoring
range of the particulamstrument

10. Allow theinstrumentto achieve a prolonged, stablaeasurement response and note dovme
NOandNQ.values. Label them dblObricand[NO;]oric

11. Without changing the previous span concentration, t@Nthe O; generator in the GPT system,
and react the NO ands@ produce NQ@. The Q concentration should be no more than &®f the
supplied NO concentration; there shoukdtill be exess un-reacted NOmeasured bythe
instrument.

12. Allow theinstrumentto achieve a prolonged, stablaeasurement response and note dovlme
NOandNQO:values. Label them dBIOknaiand [NOy]rinaL

13. Stop running the gas dilution calibration point.

14. Use thesenoted measurements to caltate the converter efficiencysingequation3.
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15.1f the converter efficiency i96%or greater, the converter isvorking well,return the converter
efficiency to the original valueAdjustrrent to the converter efficiencghould only be made based
on a multipoint checKrefer to Section®.7.2for NG converter efficiency adjustment)f the
converter efficiencys lesshan 964 the test has failedThe cawverter may require replacement
or try repeating the test and make sure there are no issues with your calibration syStesuare
there is no drift in NO span or generateddring the test.

16. Open- Main MenuA Calibration Menu
17. Edit- Conv. Efficiency N®- (change back to original efficiencyA\ccept.

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

A multipoint converter efficiency check is performed to determine the actual converter efficiency
across the range of thastrument. The instrument is then adjsl accordingly

Equipment Required

Gas Dilution Calibrator which can perform GPT (such as a Serinus Cal 2000/3000).
NO gas standard.

Zero Air Generators.
Procedure

Open- Main MenuA Calibration Menu
Note down the current valuéor Conv. Efficiency NO2
Edit- Conv. Efficiency NO2(change to 10%) - Accept.

Supply the instrument witla point of zero air.

o M 0N e

Allow theinstrumentto achieve a prolonged, stableeasurement response and note dowime
NOandNG; values for reference only. If you get greater thanS3ppb you need to troubleshoot
the instrument and calibration system before continuing with this procedure.

6. Supply the instrument with NO span gas at a concentration &6 &0the fullscale monitoring
range of the particulanstrument

7. Allow theinstrumentto achieve a prolonged, stablaeasurement response and note dowime
NOandNQyvalues. Label them 45lObricand[NG;]oric

8. Without changing the previous span concetion, turn ONthe G; generator in the GPT system,
and react the NO ands@ produce NQ@. The Q concentration should be no more than &of the
supplied NO concentration; there shoukdtill be excessun-reacted NOmeasured bythe
instrument.

9. Allow theinstrumentto achieve a prolonged, stableeasurement response and note dovime
NOandNQvalues. Label them 45l0Oknaiand [NGy]rinaL

10. Use these noted measurements to adkte the converter efficiency usirigguation3.

11. Repeat step$ - 10 for a minimum of two more @points, spread across the measurement range
of theinstrumentandnote downthe results.

12. Average the efficienciedt the calculated result isbove 9646 efficient than the test has passed
enter the resultas thenew Conv. Efficiency NOX the converter efficiency is below 9%the test

Calibration Pagel37



Serinus® 40 User Manu&l.5

has failed andhe cawverter may require replacement. Try repeating the test and make sure there
are no issus with your calibration system. Ensure there is no drift in NO span or generagted O
during the test.

13. Open- MainMenu A Calibration Menu
14. Edit-Conv. Efficiency NB- (enter averaged efficiency result (only if test passed)cept.

58 | A3 K t NB ALIdNBD EHR R ¢ 0

If the instrumentwas ordered with this option, the internal pressurised calibration valves will already
be installed within the instrumenas 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 sourcalforating the instrumentcheck
the local regulatory requirementdhis is generally only be used as an operational check of t
AyaidNuzySyidQa 1 Spsdpointigdoyimiended/aR 86afXulf sdled

SetUp of Single Calibration Option

Serinus High Pressure Calibration Option - 1 Valve

U
S S— u I =" @ I

\% —/—I_I\ >

[
! )
Calibration {T::g-[><]—
P /
i

Sample

BGnd Air N [
Span or Zero
Gas
Vent I - !
| |
INSTRUMENT SPECIFIC MEASURMENT

Exhaust — ¢——— COMPONENTS

| |

Figurel11c Single kgh Pressure @libration Option

When using the pressurised calibration option, either a high pressure zero ocypatter (depending
on the option orderedgshould be connected to th€alibrationPort.

Equipment RRquired

i Calibrated Flovivieter
I Gas Cylinder and Accessories

Pagel38



acoem

Procedure

Ensure the gas cylinder is fitted with an appropriate gas regulator with a shut off valve.

Connect am Kk fire of stainless steel tubing between thlgas 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.

© N o v

(p))
Q)¢
c:
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a. Pressurisehe line.

b. Close the cylinder main valve.

c. If pressure drops by more than 2 PSI over 5 minutes, check the connections and retest.
d. Open cylinder main valve.

Temporarily place a flow meter on théent Port.

Open- Main MenuA Calibration Menu

Select- Cal. Jpe A Manual- Accept.

Select- Cal. ModeA Spanor Zero- Accept (Depending on the option installed).

Note: When using the high pressure zero option, ensfieeo Sourcés set toExternal

Adjust the regulator pressure until the flometeron theVent Portis between 0.5 and dpm. This
is the excess calibration gas

Note: Do not exceed a pressure of 2reahis can damage thiastrumentand cause gas leakage

Return to NormalOperation

1.
2.
3.

Select- Cal. ModeA Measure- Accept. (To retur to sample measure).
Remove the flow meter on théent Portand connect vent line

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.
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SetUp of Dual Calibration Option

Serinus High Pressure Calibration Option - 2 Valves

|
Sample ! > 4
|

@

J
. T
-
=== — -
M

Calibratio
BGnd Air ——»> 4
Span !
Gas Vent ————
Presln{:‘l;:gj—[><]—»
Zero
Gas

|
INSTRUMEN
Exhaust '
|

T SPECIFIC MEASURMENT
COMPONENTS

Figurell2c¢ DualHigh Pressure Glibration Option

When using thelualpressurised calibration optigia high pressure zemylindershould be connected

to the Presin Portand a high pressure spaglinderconnected to theCalibrationPort.

Equipment Rquired

9 Calibrated Flow Meter

9 Gas Cylinder of Zero air and Accessories
1 Gas Cylinder of NO and 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 gasndgls and the
instrumeniQ Areslin Portand Calibration Port

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. hLISy (KS NBIdA I G2NDRealksiKdzi 2 FF Ot 8

a. Pressurise the line.

b. Close the cylinder main valve.

a o

Open cylinder main valve.
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If pressure drops by more than 2 PSI over 5 minutes, check the connections and retest.
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5. Temporarily place a flow meter on théent Port (This port is nowused asthe high pessure
calibrationventfor both spanandzero).

o

Open- Main MenuA Calibration Menu

N

Select- Cal. Typéd, Manual- Accept.
8. Select Cal. ModeA Zero- Accept.

Note: When using the high pressure zero option, enstieeo Sourcés set toExternal

©

Adjust the regulator pressure until the flometeron theVent Portis between 0.5 and dpm. This
is the excess calibration gas

Note: Do not exceed a pressure wvo bars, this can damage thastrumentand cause gas
leakage.

10. Select Cal. ModeA, Span- Accept.
11. Adjust the regulator pressure until the flometeron theVent Portis between 0.5 and dpm. This
is the excess calibration gas

Note: Do not exceed a pressure wio bars, this can damage thastrumentand cause gas
leakage.

Return to NormalOperation
1. Select Cal. ModeA Measure- Accept. (To return to sample measure).
2. Remove the flow meter on theéent 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 calibrationimgtiated, the
instrument will autanatically open the valves to run a pressurised calibration.
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6. { SNIWAOS
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In addition to Safety Information statgateviously, service personnel are also advised of the following:

Documentation musbe 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.
Rekr to Tablel ¢ Internationally Recognised Symbols

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

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/10A minimum requirement).

62 al AYUSYyl yOS ¢22f a

To perform general mainten@e on the Serinus 40 the 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 &031079
Flow Meter (Select Range)

Range: 50 sccarb000 sccm PN: ZBR00O-220M

Minifit Extraction ol PN T030001
OrificdSintered FilterExtractionTool PN H010046

Le&k TestJdg PN:H050069

Computer/Laptop and Connection Calide Diagnostic Tests

1.5mm hex key

' 23a2NIYSYyid 2F wmknitngsyR Mkyé ¢dzoAy3a FyR C
Zero Air Burce

Span Gasdbirce

General Hand Tools

Figurel13¢ Minifit Extraction Tool ¢ (PN:T03000)
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Figurell4c Orifice/Sintered Filter Rmoval Tool ¢ (PN:H010046

Figurel16¢ Air Monitoring Test Equipment Kit (AMTEK)Customisable

63al AyiSyly0S {OKSRdA S

Themaintenance intervals are determined by compliance standards that differ in various regions. The
following is recommended by Ecotech as a guideompliance with local regulatory or international
standards is the responsibility of the user.
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Table8 ¢ Maintenance Schedule

Interval * Task Performed Section
Nightly Perform precision chegidutomated) 5.5

or

Every 5 days Perform precision chegiManual)

(This task is performed to ensure a high data capture rate

Monthly Perform precision check (pheck) prior to commencing an 5.5
service tasks or making any changes to the system as fou
in its current state. Thitask is necessary to validate any
previously captured data.

Checlparticulate filter, replace if full/dirty 6.4.1

Perform a pressure check 6.4.8

Check sample inlet system for moisture or foreigaterials.
Clean 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 statugght 3.3.1

External vacuum pump check (vacuum source)
Cell Pressure of 5@00 torr is a good vacuum

Leak check 6.4.4

Perform span calibration 5.4

Perform precision check (pesheck) once all service tasks | 5.5
have been completed. This task is necessary to establish
valid start point to begin capturing new data.

3 Monthly Single point N@converter efficiency check 5.71

6 Monthly Replacghe PMT DesiccarRacks 6.4.5
Perform multipointprecisioncheck 5.6
Calibrate analog outputs (only if used) 3.4.25

Yearly Replace DFU filter 6.4.3
Replace sintered filter and orifice (only if necessary) 9.13&9.14
Clean reaction cell 6.4.7
Multipoint NG to NO converter efficiency adjust 5.7.2

* 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 yopersonalised maintenance schedule.
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6.4 al AYUGSyl yOS t N2 OSRdJzNB a

Note: The Serinus 40 intern@lzonedestroyer removes close to 100%®@zonein the exhaust air
(< 20 ppb remains). An additional optional charcoal scrubber can be attached to the exhau
captureNQ, and low levels o©zone

6.4.1 ParticulateRlter Replacement

Contamination of thé-micronfilter can result in degraded performance of tlstrument, including

slow response time, erroneous readings, temperature drift and various piioddlems.The frequency
which the filter needs to be replaced is heavily dependent on the environmental conditions the
instrument is sampling.

1. Turn OFRhe external pummand allow the instrument to return to ambient

2. Open the lid of the instrumentto acces the samplefilter holder (located in front righthand
cornen.

3. Refer toFigurell7. Remove theompressiomut andtubing from the fitting.

[ GRassIon Nilk

v\.\\ o\
Q
N

\' ,&g
=

Figurel17 ¢ RemoveCompressiorNut

4. Refer toFigurell8 Removehe retaining ringby turning it counterclockwise

Figure118¢ RemoveRetaining Ring
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5. Refer toFigurel19. Remove the sample filter holder sealing cap.

Figure119¢ Remove Filter Sealing Cap

6. Refer toFigurel20¢ Particulate FilterRemovethe old particulatefilter.

Figure120¢ 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 pragthe new filter.

Note: Avoid to touch Particulate filtergper by hand use blue paper to place the filter into filte
body.
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Particulate
Filter Paper

Figurel21c¢ Avoid to Touching Particulate Rter Paper

9. Replace the sample filter holder sealing cap anéhgsembly the retaining ring by turning it
clockwise.

Note: Make sureO-ring and particulate filter paper are installed correctly

Note: Make sure thatompressiorfitting elbowisin the right direction refer toFigurel22

Figurel22¢ Compression Fitting ElboWirection

10. Reconnect theompressiomut and tubingwith the fitting to the top of the sample filter holder.
11. Closethe lid o the instrument and perfornaleak checKrefer to Sectior6.4.4).

6.4.2 CleanChassis FaRilter

Thechassis faffilter is located on the rear of thmstrument If this filter becomes contaminated with
dust and dirt it may affect the cooling capacity of thetrument.

CAUTION

Do not insert a rod or finger into the cooling fans, otherwise injury neault.
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1. Refer toFigurel23 Remove outer filter casing and filter

Filter Casing
| and Filter

Figurel23¢ Remove Filter Casingnd Filter

2. Clean filterwith water and dry it.

Note: Do not install the filter until completely drg,wet filter can damage the instrument.

3. Reinstalfilter and filter casing
6.4.3 DFU Replacement
Equipment Required

pkyé { LI YyYySNJ
Procedure

1. TurnOFRhe external pummandallow the instrumento return to ambient

2. Removethe Kynar nus from both ends of the DFUby turningthem counterclockwise

3. Remove andeaplace the DFrefer to Figurel24right hand side of the DFU in the image should

-

connect to the dryer)

Figurel24¢ DFU Hter
4. Tighten the Kynar nut clockwise.
6.4.4 Leak Chek
Equipment Required

Sourceof Vacuum Pump)
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Leak Testig (PN: HO5006p

YEYI N oéuts. £t 201 SNI b

Tubing and Assorted Fittings

pky§é { LI YYSN

hkmMmcé { LI yySNI
Procedure

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

1. TurnOFRhe external vacuum source connected to the exhaust port and allow the instrument to
return to ambient pressure.

2. Disconnect akexternal tubing connected to the re@iorts of the instrument

3. Connect deak check jig to th&xhaust Porof the instrument.

Exhaust & i

Leak Test Jig ‘

Figurel25¢ Leak Test Jig on ExhalRort

4. Connect aszacuum sourcéo the shut off valveend of the leak test jignsuring the shut off valve is
in the open position

Figurel26¢ Connect Vacuunsource
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