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Manufacturer’s Statement

Thank you for selecting the Acoem Serinus Cal 1000, 2000 & 3000.

The Serinus Cal is designed primarily as a Dilution Calibrator used in conjunction with gas cylinders to
supply precise concentrations of span gas to gas analysers.

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

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

If, after reading this manual you have any questions or you are still unsure or unclear on any part of
the Serinus Cal 1000, 2000 & 3000, please do not hesitate to contact Acoem or your local Acoem
distributor.

Please help the environment and recycle the pages of this manual when you have

e? i.ii finished using it.

Notice

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

Ecotech Pty. Ltd. has changed its trading name to Acoem Australasia.

Copyright © 2026. All rights reserved. Reproduction of this manual, in any form, is prohibited without
the written consent of Acoem Australasia.

This work is copyright. Apart from any use permitted under the Copyright Act 1968, no part may be
reproduced by any process, nor may any other exclusive right be exercised, without the permission of
Acoem Australasia, 19/21 Brenock Park Dr, Ferntree Gully VIC 3156, copyright © 2026.
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Safety Information

Read all the safety information in this section prior to using the equipment. To reduce the risk of
personal injury caused by potential hazards, follow all safety notices and warnings in this

documentation.

The following internationally recognised symbols are used on Acoem Australasia equipment:

Table 1 — Internationally Recognised Symbols

Protective conductor terminal

IEC 60417-5019

Alternating current

IEC 60417-5032

Caution, hot surface

IEC 60417-5041

Caution, risk of danger to user
and/or equipment

Refer to any accompanying
documents

ISO 7000-0434

Caution, risk of electric shock

> PB®

ISO 3864-5036

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

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

If the equipment is used for purposes not specified by Acoem Australasia, the protection provided by

this equipment may be impaired.
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Important Safety Messages

Disconnect Power Prior to Service

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

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

Replacing Parts

Replacement of any part should only be carried out by qualified personnel, using only
parts specified by Acoem Australasia, as these parts meet stringent Acoem Australasia
quality.

Mains Supply Cord

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 (250 V/10 A minimum requirement). A mains power cord with a
protective earth conductor must be used.

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

Do Not Expose Equipment to Flammable Gases

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

Electromagnetic Compliance

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

Means of Lifting/Carrying Instrument

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

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

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

UV Lamp

The Serinus Cal 2000 and 3000 contain UV Lamps that emit harmful UV radiation. Be
sure to turn the instrument power OFF during UV lamp replacement or use UV
protective eyewear if necessary to adjust the lamps whilst operating.

>BPpB B BB P
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Warranty

This product has been manufactured in an ISO 9001 facility with care and attention to quality.

The product is subject to a 24-month warranty period on parts and labour from date of shipment. The
warranty period commences when the product is shipped from the factory. Lamps, filters and other
consumable items are not covered by this warranty.

Each calibrator is subjected to a vigorous testing procedure prior to despatch and will be accompanied
with a parameter list and a multipoint calibration check thereby enabling the calibrator to be installed
and ready for use without any further testing.
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Service and Repairs

Service Guidelines

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

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

To contact Acoem directly, please e-mail our Technical Support Specialist group at
support-em@acoem.com

Please contact Acoem and obtain a Return Material Authorization (RMA) number before sending any
equipment back to the factory. This allows us to track and schedule service work and to expedite
customer service. Please include this RMA number when you return equipment, preferably both inside
and outside the shipping packaging. This will ensure you receive prompt service.

When shipping instrumentation, please also include the following information:

e Name and phone number

e Company name

e Shipping address

e Quantity of items being returned

e Model number/s or a description of each item

e Serial number/s of each item (if applicable)

e A description of the problem and any fault-finding completed

e Original sales order or invoice number related to the equipment
Contact Details:

Technical Support: support-em@acoem.com
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Product Compliance and Approvals

The Serinus Cal 1000, 2000 & 3000 Dilution Calibrator, as manufactured by Plot No 57 Pithampur,
Sector 2, Indore, Madhya Pradesh 454775, India, complies with the essential requirements of the
directives listed below (including CE compliance). The respective standards have been applied:

q

EN 61010-1:2013 Safety requirements for electrical equipment, for measurement
control and laboratory use (3rd edition) — Part 1: General
requirements

Low Voltage Directive (LVD) 2006/95/EC

Electromagnetic Compatibility (EMC) Directive 2004/108/EC

EN 61326-1:2013 Electrical Equipment for measurement, control and laboratory
use — EMC Requirements — Part 1: General requirements

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

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

Regulatory Compliance Mark (RCM) - Australia

EN 61326-1:2013 Electrical Equipment for measurement, control and
laboratory use - EMC Requirements - Part 1: General
requirements

AS/NZS 4268:2012 Radio equipment and systems - Short range devices - Limits
and methods of measurement
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Manual Revision History

Manual PN: M010057

Current revision: 4.1

Date released: 5 June 2026

Description: User Manual for the Serinus Cal 1000, 2000 & 3000 Dilution Calibrator

This manual is the full user manual for the Serinus Cal 1000, 2000 & 3000 Dilution Calibrator. This
manual contains all relevant information on theory, specifications, installation, operation,
maintenance and calibration. Any information that cannot be found within this manual can be

obtained by contacting Acoem.

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

e You can access the links by pressing the following:

> CTRL + LEFT MOUSE CLICK: Move to the link location

e You can switch between links by pressing the following:

> ALT + LEFT ARROW KEY: Returns you to previous Link

> ALT + RIGHT ARROW KEY: Swaps back

Table 2 — Manual Revision History

Edition Date

1.0

Summary

Initial release

1.1 Feb 2017

Added

Trend Display Menu

Edit Custom Gasses Menu
Readout Calibration

Quick Menu

Points/Seq Log

Instrument gain

Internal pump
Measurement Setting Menu
Calibration Menu

Appendix

Advanced protocol
Optional Extras

Updated home screen image
Lamp driver images & text

Manual aligned to firmware 3.55.000

1.2 Dec 2018

Added
Advanced Parameters for PCT
Photometer Corrected Titration

Revised

Foreword
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Edition

Date

Summary

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

March 2022

Manual update to firmware 4.18.0 Rev. Q board.

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

Standardization of naming convection applied.

4.0

September 2025

Manual update to firmware 4.32.0 Rev. R board.

Firmware and hardware references updated to reflect latest
versions.

4.1

May 2026

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

Spare part detector assemblies C010007-02 and H013111-01
were included.
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1. Introduction

1.1 Description

The Serinus Cal has been designed as a stand-alone dilution calibrator specifically for environmental
applications and should give many years of trouble-free service provided that it is installed, used and
maintained correctly.

It can be used in conjunction with many different analysers measuring gases such as CO, CO,, O3 NOy,
NO,, NH3 and SO, to provide precise and constant volumes of zero air or dilutions of various calibration
gases.

The Serinus Cal is used in conjunction with regulatory traceable gases, and zero air generators. The
Serinus Cal 2000 provides the additional feature of an Ozone generator so that it can produce Os to be
used when performing a Gas Phase Titration (GPT).

The Serinus Cal 3000 includes an Ozone generator as well as an Ozone photometer, enabling the
accurate production and delivery of Os; concentrations for the calibration of Os analysers. It also allows
for the generation of precise NO, concentrations, required for the span calibration of direct NO,
measurement analysers. In addition, the Ozone generator can be used to perform Gas Phase Titration,
which is the preferred method for verifying the efficiency of NO, to NO converters.

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

1.2 Specifications

Range

Input dilution gases: 1 port (standard) 120 - 180 kPa (g)
2 ports (optional) 120 - 180 kPa (g)

Input source gases: 1 to 4 (standard) 100 - 300 kPa (g)
1 to 8 (optional) 100 - 300 kPa (g)

Dilution mass flow controller: 0-10sslpm, (STD 0°C, 1.000 ATM) (standard)
0-1,0-2,0-50r0-20 slpm (optional)

Source mass flow controller: 0-50sccm (STD 0°C, 1.000 ATM) (standard)
0-10sccm, 0-20sccm, 0-100 sccm, O - 200 sccm,
0-500 sccm, 0-1000 sccm, 0 - 2 slpm or 0 - 5 slpm (optional)

Precision/Accuracy

Flow accuracy (constant temp): Within 1 % of full scale

Flow repeatability: Within 0.15 % of full scale
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Linearity:

Operating gas pressure:
kPa)

Zero drift:
Response time:
Output manifold:

Dilution ratio:

Operating Voltage
100 - 240 VAC (+ 10%)
50/60 Hz (autoranging)
Power Consumption

Maximum:

Operating:

Ambient Temperature Range

Within 0.15 % of full scale

100 - 200 kPa (Damage may occur if the pressure exceeds 200

< 0.58 % per year
< 5 seconds
4 output ports (standard)

Variable 20:1 to 2000:1 (standard)

Serinus Cal 1000 52 VA
Serinus Cal 2000 74 VA

Serinus Cal 3000 130 VA

Serinus Cal 1000 52 VA
Serinus Cal 2000 63 VA

Serinus Cal 3000 87 VA

0°Cto 40 °C (32 °Fto 104 °F), 20 °C to 35 °C for optimum performance.

Pressure

Maximum altitude: 3000 m above sea level

User Interface

e Via front panel keypad or computer

Programmable Calibrations

e 16 separate programmable sequences

e 64 separate programmable points
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Analog Output (Serinus Cal 3000 only)

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

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

e Three analog voltage inputs (0 - 5 VDC) CAT | rated.
Digital Output

e RS232 port #1 : Normal digital communication.

e RS232 port #2 : Multidrop port used for multiple instrument connections on a single RS232.

e USB port connection on rear panel.

e 25 pin connector with discrete status and user control.
o Eight Digital Outputs, open collector max 400 mA each @ 12 VDC (max total output 2 A).
o Eight Digital Inputs, 0 - 5 VDC, CAT | rated.

e USB memory stick (front panel) for data logging, event logging and parameter storage.

e 1 Diluent Control, +12 V output.

e TCP/IP (optional)

Case Dimensions

Rack length (front to rear): 622 mm (24.5”)

Total length (with latch release ): 662 mm (26.1")

Chassis width: 418 mm (16.5")

Front panel width: 429 mm (16.9”)

Chassis height: 163 mm/uses 4RU (6.4”)
Front panel height: 185 mm (7.3”)

Weight: Serinus Cal 1000 18 kg

Serinus Cal 2000 20 kg

Serinus Cal 3000 24.8 kg

Output: 3 ppb to 5000 ppb
Repeatability: <1 % short term (24 hours)

5 % long term at constant temperature and humidity

Introduction Page 23



Serinus Cal 1000, 2000 & 3000 User Manual 4.1

Range
0-20ppm

Precision

0.5 ppb or 0.2 % of reading, whichever is greater

Linearity

<1 % of full scale
Noise at Zero
<0.25 ppb
Response Time

30 seconds to 95 %

Zero Drift

Temperature dependant:

24 hours:
7 days:

Span Drift

Temperature dependant:

7 days:

1.0 ppb per °C
<0.3 ppb

< 0.3 ppb

0.1 % per °C

0.5 % of reading

1.3 Nomenclature

Os

This is the abbreviation for Ozone.

Bootloader

A program that checks whether the current firmware is valid, then
executes the instrument start-up. The bootloader can be entered by
pressing the ‘+’ key on the front keypad during the first % second after
power ON, and following the prompts. The bootloader enables various low
level recovery tools, including updating the main firmware from a USB
memory stick.

Diluent

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

Source Gas

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

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

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

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

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

Point A single operation such as a dilution.

Sequence A group of points and operations.

Background Is the reading of the instrument without Ozone present in the
measurement cell. In the case of the Serinus Cal 3000, the background
measurement is performed using zero air.

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

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

Zero Air Is purified air in which contaminants are removed to a level below what is
detectable by the instruments used within the calibration system. In a
typical ambient air monitoring station this normally includes water vapour,
hydrocarbons, 03, NO, NO2, SO2, H2S and CO.

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

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

GPT Gas Phase Titration.

1.4 Background/Theory

The Serinus Cal operates on the principle that when a known quantity of source gas is mixed with a
known quantity of diluent gas, the resultant mixture can be calculated. The assumption relies on the
conservation of mass which occurs if there is no loss of the source gas via chemical reaction between

Introduction
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the source component gas(es) and the diluent gas. In that case we can write that for each compound
(i), the mass (m), entering the system is equal to the mass exiting the system:

milin = milout
In other words,

Concentration;|;, X FlowRate;|;, = Concentration;|,,: X FlowRate;|y:

Source Gas
Diluted Source Gas

Diluent Gas

Figure 1 — Dilution Theory for Serinus Cal
So, according to the mass balance and considering Figure 1:
Csource X Esource + Cdiluent X Fdiluent = Coutput X Foutput
Where C; = Concentration
F; = Mass flow rate

As the diluent is always chosen as a “chemical free gas”, the term Cy;1yent is always zero. This simplifies
the equation to:

Csource X Fsource = Coutput X Foutput

Since we also know that the total mass flow rate is also conserved:

Foutput = Fource T Faituent

The equation becomes:

Csource X Fsource = Coutput X (Foutput + Fdiluent)

This can be rearranged to give:

C _ Csource X Fsource
output —
Fsource + Fdiluent

This is the governing equation used in the operation of the Serinus Cal.

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

1.4.2 Ozone Photometer Theory [Serinus Cal 3000]

This section outlines the relevant theory for Serinus Cal 3000 which contains an Ozone (Os) photometer
and Ozone generator.
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The photometer accurately measures and controls the Ozone concentration generated by an internal
generator, allowing its use as a transfer standard to calibrate Ozone analysers.

The Serinus Cal follows these principles and measurement techniques:

e The ozone photometer measures ozone concentration by using the Beer-Lambert law and UV
absorption principles. The instrument draws in calibration air and exposes it to UV light. A
detector then measures the remaining UV intensity.

e Toaccount for interference, the photometer alternates between ozone-free air and calibration
air every 10 seconds. This process produces reference and measurement UV intensity values.
A microprocessor then uses these values, along with ambient temperature, pressure, and
calibration factors, to calculate the final ozone concentration.

Note: In order to obtain the desired stability levels necessary for Ozone analyser calibrations, the
user should run the Serinus Cal 3000 at the same Ozone concentration for at least 30 minutes to
obtain a sufficiently stable output.

In ambient air monitoring applications, precise Ozone concentrations called standards are required for
the calibration of Ozone analysers. Due to the instability of Ozone, concentrations must be generated
and “verified” on site with another instrument referred to as a transfer standard.

A transfer standard is defined as a transportable device or apparatus which is capable of accurately
reproducing Ozone.

The transfer standard’s purpose is to transfer the authority of a Level 1 pollutant standard to a remote
point where it is used to verify or calibrate an air monitoring analyser.

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

Beyond the SRPs, all standards are considered transfer standards and are numbered (starting with 2)
based on their ‘distance in the traceability chain’ from a verification against a Level 1 standard. With
each additional level, the number of standards available is multiplied. Each standard is traceable
through a chain of “higher” standards to the Level 1 standard.

Level 1

NIST Standard Ref. Photometers
SRP2_le—»] EPA SRP10r SRPT
Regional EPA SRPs
Traceability
Steps from SRP ovelz O,
Transfer Standard
Level 3 O,
3 Transfer Standard
Level 4O,
D Transfer Standard
Uncertainty
4 v v 4

| Site or Field Ozone Analyzer |

Figure 2 — Ozone Transfer Standard Hierarchy
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The majority of transfer standards include both Ozone generators and photometers. Therefore, it is
strongly suggested that:

e Level-2 standards used in the verification of other transfer standards include both a generation
device and a photometer. (Serinus Cal 3000)

e Level-3 standards at a minimum, a photometer (Serinus 10). The level 3 standard can be a
photometer and generator (Serinus 10 or Serinus Cal 3000) but should not be just a generator.

e Level-4 standards can be an Ozone generation device (Serinus Cal 2000)

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

Acoem is able to offer a Level 2 and lower Ozone calibration service.

1.5 Instrument Description

15.1 Common Components
In this section we describe the components that are common to all Serinus Cal models.
1.5.1.1 Main Controller PCA

The main controller PCA controls all the processes within the instrument. As well as the on-board
microprocessor, it contains a battery backed clock-calendar, analog to digital converters and many
other circuits for signal processing and control. The ambient pressure and chassis temperature sensors
are also located on this board. The main controller PCA is located above all other components within
the instrument. It pivots on hinges to allow access to the components underneath.

Refer to Figure 9 for CAL 1000.
Refer to Figure 10 for CAL 2000.

Refer to Figure 13 for CAL 3000.

CAUTION

Never place objects on top of the main controller PCA as it may result in damage.

1.5.1.2 Rear Panel PCA

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

Refer to Figure 9 for CAL 1000.
Refer to Figure 10 for CAL 2000.

Refer to Figure 13 for CAL 3000.
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Note: The Serinus Cal may be supplied either with or without a network port, depending on
configuration. Units without network connectivity use PCA PN: C010002-02, while those with a
tested network interface use PCA PN: C010002-20. The installed network option corresponds to

PN: E020317.

The USB memory stick supplied with the instrument is a critical component for normal operation and
must remain installed at all times during use. It is located on the front panel of the analyser (refer to
Figure 26).

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

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

e Saves automatic backups, including scheduled system snapshots.

Failure to keep the USB memory stick installed may result in loss of data logging, inability to perform
firmware updates, and limited diagnostic capability.

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

e Format the USB memory stick using:
File System: FAT32 (Default)
Cluster Size: 16 KB
e Before formatting:
Back up all existing data to an external device.
e After formatting:
Restore required files (if applicable) before reinserting the USB memory stick into the instrument.
Notes and Precautions
e Only use USB memory sticks supplied or approved by Acoem.

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

e Improper removal may lead to data corruption or system errors.
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1.5.1.4 Solenoid Bullet Valves

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

Figure 3 — Solenoid Bullet Valve

In their energised state or “ON” state a red led lights up on the tip of the valve and this makes
troubleshooting faulty valve states very easy.

Refer to Figure 9 for CAL 1000.
Refer to Figure 10 for CAL 2000.

Refer to Figure 13 for CAL 3000.

|
- —

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

Figure 4 — Solenoid Bullet Valve Operation

1.5.1.5 Pressure Sensor PCA

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

The Serinus Cal 2000 has a pressure sensor installed on the main controller PCA to monitor the ambient
pressure. An additional differential pressure sensor is installed on the mixing manifold to monitor the
flow of the output of the Ozone generator, refer to Figure 10.
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The Serinus Cal 3000 has a pressure sensor installed on the main controller PCA to monitor the ambient
pressure. An additional differential pressure sensor is installed on the mixing manifold to monitor the
flow of the output of the Ozone generator. Lastly there are two more ambient pressure sensors
installed on the photometer assembly and on the flow block to monitor the flow through the
photometer, refer to Figure 13.

Figure 5 — Differential Pressure Sensor PCA
1.5.1.6 Power Supply

The power supply is a self-contained unit housed in a steel case designed to meet all the relevant safety
and EMC requirements. This power supply is autoranging.

The output of the power supply provides +12 V, +5V, -12 V and +3.3 V to the instrument.
Refer to Figure 9 for CAL 1000.

Refer to Figure 10 for CAL 2000.

Refer to Figure 13 for CAL 3000.

ON/OFF Switch

The ON/OFF switch is located on the rear panel (bottom right facing the rear of the instrument), refer
to Figure 6. It is part of the power supply.

Power ON/OFF
Switch

Figure 6 — Power ON/OFF Switch
1.5.1.7 MFC

A mass flow controller (MFC) is a device that is used to measure and control the flow of gases at a
particular flow rate. It is controlled by the main controller PCA and is used to give the user the desired
output concentration as defined in the point setup. There are 2 MFC in each Serinus Cal as standard
regardless on the model. There are two optional MFC'’s available, a second diluent MFC and a second
source MFC.

Refer to Figure 9 for CAL 1000.
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Refer to Figure 10 for CAL 2000.

Refer to Figure 13 for CAL 3000.

A build-up of particulate matter on the diluent MFC’s is prevented by a disposable filter unit (DFU).
Refer to Figure 9 for CAL 1000.
Refer to Figure 10 for CAL 2000.

Refer to Figure 13 for CAL 3000.

The inlet manifold is comprised of four individual solenoid bullet valves that are used for selecting
source gas from external pressurised vessels. The inlet manifold then delivers them to the mass flow
controller for precise mixing of source gas.

Refer to Figure 9 for CAL 1000.
Refer to Figure 10 for CAL 2000.

Refer to Figure 13 for CAL 3000.

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

Refer to Figure 9 for CAL 1000.
Refer to Figure 10 for CAL 2000.

Refer to Figure 13 for CAL 3000.

The pneumatic tubing inside this instrument is specially designed for use in Acoem Serinus
instruments. It is flexible like silicone tubing with the added inner sheath of PVDF to prevent
contamination of the sample. Care should be taken when removing and inserting the tubing into the
fittings.
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Figure 7 — Acoem Tubing

1.5.1.12 Communications Connections

There are a number of ways to communicate with the instrument (refer to Figure 8. The user can use
the supplied Airodis software to access the instrument and download data. The Airodis software is
supplied on the green resources USB stick provided with this instrument. The instrument can also be
controlled and its data logged using other hardware/software, such as Congrego.

TCP/IP

R8232 #2
_, ANALOG & DILUENT

DIGITAL I/O CONTROL
R8232 #1 | USB

(2]

0.8 @.@

Figure 8 - Communication Connections
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RS232 #1
This port is designed to be used for simple R$232 communication.
RS232 #2

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

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

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

Analog/Digital

This port is used to send and receive analog and digital signals between instruments. It is normally
used to connect with a gas analyser or data logger to activate calibration points and sequences.

Each instrument contains 8 digital inputs, 8 digital outputs, 3 analog inputs and 1 analog output.
Note: Analog output menu only appears on a Serinus Cal 3000.

Diluent Control

This port is used to control an external Zero Air Generator (such as the Acoem 8301LC) by providing a
12 V signal when the diluent is required.

Bluetooth (optional)

This allows for remote access of the instrument to any Android device with the Serinus Remote
Application installed. It uses Bluetooth to control the instrument, view parameters, download data
and construct real-time graphs.
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1.5.2 Serinus Cal 1000 Components

The Serinus Cal 1000 is a stand-alone dilution calibrator designed specifically for environmental
applications. The Serinus Cal 1000 can be used in conjunction with many different gas analysers and
provides precise and constant volumes of zero air or dilutions of various span gases.

‘Output Manifold | Rear Panel PCA\

Power Supply A ' = Solenoid Bullet Valves]

DFU

Diluent MFC

Figure 9 — Major Components of Serinus Cal 1000
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1.5.3 Serinus Cal 2000 Components

The Serinus Cal 2000 provides an additional Ozone generator. This allows the Serinus Cal 2000 to run
GPT calibrations of Ozone with precise dilution rates. There are a few structural changes compared to

the Serinus Cal 1000 to incorporate the option.

Output Manifold | Rear Panel PCA|

.....

'Power Supply

Figure 10 — Major Components of Serinus Cal 2000
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1.5.3.1 Ozone Generator

Refer to Figure 10 for the location of Ozone generator. The Ozone generator consists of a pressurized
chamber, Ozone producing ultraviolet lamp, heater thermistor assembly, gas inlet and outlet, fittings
and Ozone generator controller PCA. Together these components produce Ozone which is fed into the
Ozone mixing manifold.

Pressurised Chamber

Thermistor

Ozone Generator
Controller PCA
Figure 11 — Ozone Generator Assembly

UV Lamp

The location of the UV lamp is shown in Figure 11. The UV lamp, powered by the ozone generator
controller PCA, is used to irradiate zero air with UV light at 254 nm, converting the oxygen in the air
into ozone.

Ozone Generator Controller PCA

Refer to Figure 16 for the location of UV lamp. The lamp driver PCA is mounted under the pressurised
chamber. The Ozone Generator Controller PCA generates a high-frequency voltage to power the UV
lamp. The intensity of lamp is adjusted depending on amount of ozone required to be generated.

CAUTION

The lamp driver PCA contains high voltages. Ensure instrument is turned OFF
before accessing this component.

Pressurised Chamber

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

Heater and Thermistor
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Refer to Figure 11 for the location of heater and thermistor. The heater and thermistor are mounted
in the pressurised chamber. They are used to keep the chamber temperature at a stable and constant
50 °C.

1.5.3.2 Mixing Manifold (Serinus Cal 2000)

Refer to Figure 10 for the location of mixing manifold. This manifold contains the solenoid bullet valves,
the Ozone mixing chamber and the Ozone flow pressure board. It also houses the orifice which controls
the flow from the Ozone generator to the Ozone mixing chamber. As the name suggests all the gases
pass through this manifold and mix to form the user defined gas concentration. All the ports are
labelled with letters A through to R to help identify them using the plumbing diagram (refer to Section
1.1).

©
V7
Orifice Located in @ .
Mixing Manifold >
Behind Fitting M @,

Differential Pressure
Sensor PCA

Thermistor

Figure 12 — Mixing Manifold Serinus Cal 2000
1.5.3.3 Pressure Regulator - Ozone Generator

Refer to Figure 10 for the location of pressure regulator. The pressure regulator is factory set to
approximately 120 - 180 kPa. The pressure regulator maintains a constant pressure in front of a critical
orifice to maintain the constant Ozone generator flow of 100 sccm. It is therefore equipped with a
differential pressure sensor to display the Ozone flow on the home screen.

154 Serinus Cal 3000 Components

The Serinus Cal 3000 provides the Serinus Cal with both an Ozone generator and an Ozone photometer
to measure the concentrations created. A feedback control algorithm allows the main controller PCA
to adjust the output from the Ozone generator so that a precise concentration of Ozone is produced.
This allows the Serinus Cal 3000 to be used as a transfer standard for calibration of Ozone analysers as
well as performing a GPT for NOx converter efficiency checks. The Serinus Cal 3000 has a number of
additional changes to the Serinus Cal 2000 in order to incorporate the photometer function.
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Figure 13 — Major Components of Serinus Cal 3000
1.54.1 Mixing Manifold (Serinus Cal 3000)

Refer to Figure 13 for the location of mixing manifold. This manifold contains the solenoid bullet valves,
the Ozone mixing chamber and the Ozone flow pressure PCA. It also houses the orifice which controls
the flow from the Ozone generator to the Ozone mixing chamber as well as an orifice for the
photometer reference air flow. As the name of the manifold suggests all the gases pass through this
manifold and mix to form the user defined gas concentration. If the point uses Ozone the mixing occurs
in the mixing chamber. All the ports are labelled with letters A through to R to help identify them using
the plumbing diagram (refer to Section 1.1).

Orifice Located in
Mixing Manifold

Behind Fittings in
Port J and M

Differential Pressure
Sensor PCA

Figure 14 — Mixing Manifold Serinus 3000

Introduction Page 39



Serinus Cal 1000, 2000 & 3000 User Manual 4.1

1.5.4.2 Ozone Generator

Refer to Section 1.5.3.1 for details.

1.5.4.3 Pressure Regulator - Ozone Generator
Refer to Section 1.5.3.3 for details.

1.5.4.4 Internal Pump

Refer to Figure 13 for the location of internal pump. The internal pump draws a sample of generated
Ozone from the output manifold, through the photometer assembly to be measured before scrubbing
the Ozone and passing it out the exhaust port.

1.5.4.5 Flow Block

Refer to Figure 13 for the location of flow block. The flow block measures the downstream pressure
created by the pressure drop caused by the internal pump and the critical orifice. The pump speed is
controlled by the main controller PCA in order to maintain sufficient pressure drop across the critical
orifice within the photometer assembly. This ensures that a stable photometer flow is maintained.

Absolute Pressure
Sensor PCA

Thermistor

Figure 15 — Flow Block Assembly
1.5.4.6 Photometer Assembly

Refer to Figure 13 for the location of photometer assembly. The photometer assembly consists of an
detector, detector PCA, measurement cell, orifice and sintered filter, UV lamp, heater and thermistor,
pressure sensor PCA and lamp driver PCA. It is a non-dispersive ultraviolet (UV) photometer which
switches between measuring Ozone from the output manifold and from the reference air. It calculates
the ratio of transmitted light between the two signals providing an accurate and reliable measure of
Ozone concentration.
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Measurement Cell

Detector PCA :

&y

Orifice and Sintered Filter
(Under The Fitting)

Detector
(Inside The Block)

Figure 16 — Photometer Assembly

Refer to Figure 16 for the location of measurement cell. The measurement cell is a glass tube with a
UV lamp at one end and a detector at the other. UV radiation is sequentially absorbed by sample air
and Ozone free sample air over the length of the measurement cell. The remaining UV radiation
reaching the detector is measured and used to calculate the O3 concentration. The measurement cell
is protected by a metal sheath.

Orifice and Sintered Filter

Refer to Figure 16 for the location of orifice and sintered filter. The critical orifice is made of a high
precision stainless steel and sapphire, which is located under the sensor mounting block fitting. The
critical orifice is a simple device that operates at a set temperature and requires minimal maintenance,
it will passively keep the volume flow rate constant at a known value.

Area of High
Pressure

Critical Flow
Orifice

}

N
LAY

-

Area of Low
Pressure

e
..T

Sonic
Shockwave

Sintered
Filter

Figure 17 — Orifice and Sintered Filter
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Detector

Refer to Figure 16 for the location of detector. The detector is a solar blind vacuum diode, sensitive
only in the spectral region where O3 absorbs UV light at 254 nm. This detector is used to monitor the
intensity of the residual light after absorption in the measurement cell.

The detector PCA converts the UV light intensity into a voltage level which is processed by the
instrument to calculate the O3 concentration.

Heater and Thermistor

Refer to Figure 16 for the location of heater and thermistor. The heater and thermistor are mounted
in the lamp housing on the UV lamp side of photometer assembly. They are used to keep the block
temperature at a stable and constant 50 °C.

UV Lamp

Refer to Figure 16 for the location of UV lamp. UV lamp is used to produce UV light at 254 nm. It is
powered by the lamp driver PCA.

Lamp Driver PCA

Refer to Figure 16 for the location of UV lamp. The lamp driver PCA is mounted under the photometer
assembly. The lamp driver PCA generates a high-frequency voltage (800 - 1100 V) to start and maintain
the UV lamp at a constant intensity. The UV lamp current is fixed at 10 mA.

CAUTION

The lamp driver PCA contains high voltages. Ensure instrument is turned OFF
before accessing this component.

Note: The lamp driver PCA is the same type as used on the Serinus 50 SO2 Analyser. For the
Serinus Cal 3000 (which measures Ozone), with a REV D lamp diver PCA, set all the jumpers
marked in red (JP1 - JP5) to the right (refer to Figure 18). The correct setting must be used or
damage to the electronics may occur.

Figure 18 — Lamp Driver PCA Type Jumper Setting (REV D)
Pressure Sensor PCA

Refer to Figure 16 for the location of pressure sensor PCA. The pressure sensor PCA has an absolute-
pressure transducer that is mounted to a block on the UV lamp side of the photometer assembly and
sealed via a gasket. This allows the pressure sensor PCA to measure the sample air pressure in the
measurement cell. This pressure reading is used to verify sample flow and correct measurement
readings for pressure variations.
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1.5.4.7 Ozone Scrubber

Refer to Figure 13 for the location of Ozone scrubber. The Ozone scrubber is used to eliminate the
Ozone from the air to protect the internal pump. It uses manganese dioxide (Mn0O2) as the catalyst to
selectively eliminate Ozone.

Figure 19 — Ozone Scrubber
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2. Installation

2.1 Initial Check

Packaging

The Serinus Cal 1000, 2000 & 3000 are transported in packaging which is specifically designed to
minimise the effects of shock and vibration during transportation. Acoem recommends that the
packaging be kept if there is a likelihood that the instrument is going to be relocated.

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

Manual Handling

The Serinus Cal 1000, 2000 & 3000 weigh over 18 Kg. When lifting and carrying the instrument please
follow these instructions to reduce the risk of injury:

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

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

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

Table 3 — List of Items Received

Item Name Part No. Image

Acoem Serinus Cal 1000 instrument E020301 Refer to Figure 20, callout 7.

or or

Acoem Serinus Cal 2000 instrument E020302

or or

Acoem Serinus Cal 3000 instrument E020303

Green Acoem Resources USB Stick H030137-01 Refer to Figure 20, callout 10.

Manual (hardcopy optional) MO010056 -

USB Memory Stick H030021 Refer to Figure 20, callout 9.

FQA Kit, Serinus Cal HO050080 Refer to Figure 20, callout 8.

Keys for Slam Lock - Refer to Figure 20, callout 11.

Data Sheet - Refer to Figure 20, callout 12.

Power Lead (120 V)* C040007 Refer to Figure 20, callout 2.

Power Lead (240 V)* C040006 Refer to Figure 20, callout 1.
C040008 Refer to Figure 20, callout 3.
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C040009 Refer to Figure 20, callout 4.
C040010 Refer to Figure 20, callout 5.
C040054 Refer to Figure 20, callout 6.

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

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

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

e

Figure 20 — Received Items
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Opening the Instrument
Check the interior of the instrument with the following steps:

1. Referto Figure 21. Remove the thumb screws located on the rear panel.

Thumb Screw Thumb Screw

Figure 21 — Opening the Instrument - 1

2. Referto Figure 22. Unlocked the slam lock using keys provided with instrument.

’SIam Lock

o

Figure 22 — Opening the Instrument - 2

3. Referto Figure 23. Open the chassis lid latch by pressing in the slam lock located on the front panel.

Figure 23 — Opening the Instrument - 3
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4. Refer to Figure 24. To completely remove the lid, slide the lid backwards until the rollers line up
with the gaps in the track and lift the lid upwards to remove from the instrument.

Figure 24 — Opening the Instrument - 4

5. Check that all pneumatic and electrical connectors are connected. If not, reconnect.

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

2.2 Installation Notes

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

The calibrator should be placed in an environment with minimal dust, moisture and variation
in temperature.

For best results the calibrator should be located in a temperature and humidity-controlled
environment (air-conditioned shelter). An enclosure temperature of 25 - 27 °C is optimum.

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

Instruments should be sited with easy access to the front panel (instrument screen/USB
memory stick and to the rear panel (communication ports/pneumatic connections).

It is recommended that the pneumatic lines be as short as possible.

When supplying calibration gas to other instruments through the output ports, ensure the flow
is not pressurised and is sufficiently vented to ambient pressure.

Note: The power ON/OFF switch is accessible from the rear of the instrument only. Site the

calibrator so that the ON/OFF power switch is accessible.

2.3 Instrument Set-up

After unpacking the instrument, the following procedures should be followed to ready the calibrator
for operation.
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Exhaust and

Diluent Port
Power Switch

Optional Additional
Source Gas Ports

Sampl Por

Figure 25 — Serinus Cal Rear Panel
2.3.1 Setting-up a Serinus Cal
Connect gas cylinder standard(s) to source ports S1 - S4.
Connect clean zero air source to Diluent Port(s) 1.
Connect communication cable(s).

1

2

3

4. Connect the output ports 02 - 04 to test analysers. Plug unused ports.

5. Connect tubing to the output O1 and vent end of line away to atmosphere.
6

Refer to Figure 26. Open the lid and ensure the USB memory stick is installed.

Figure 26 — Installation of USB Memory Stick

7. Referto Figure 27. Check the battery is turned ON at the main controller PCA.
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Figure 27 — Switching the Battery ON/OFF

8. Turn ON the instrument and allow the warm-up procedure to complete (refer to Section 3.1).
9. Set the internal data logging options (refer to Section 3.5.37).
10. Check/set time and date (refer to Section 3.5.21).

11. Program the instrument for your gas standard concentrations and points (refer to Section 3.5.5
and Section 3.5.9).

12. Program the instrument for your required sequences if used (refer to Section 3.5.11). Configure
the analog input and output settings and digital outputs settings if used (refer to Section 3.5.38).

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

14. The instrument is now ready to be operated.
2.3.2 Setting-up a Serinus Cal 3000

In the case of a Serinus Cal 3000, please follow the steps 1 - 14 from Section 2.3.1 and then proceed
with the following steps:

1. To ensure consistent pressure while using the Serinus Cal 3000 the exhaust port and one of the
output ports must be connected together and run to the exhaust (refer to Figure 28).

EXHAUST DILUENT1 DILUENT2

Figure 28 — Connecting the Output and Exhaust Ports Serinus Cal 3000 Only
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2. Let the instrument warm-up and stabilise for 2 - 3 hours before operation.

3. The instrument is now ready to be operated.

2.3.3 Power Connections

CAUTION

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

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

CAUTION
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 (250 V/10 A minimum requirement).

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

CAUTION

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

e Athree pin mains power lead with a protective earth conductor MUST be used.
e The mains power outlet (wall socket) must be in the range of 100 - 240 VAC, 50 - 60 Hz.
e The mains power outlet must be protected by an earth leakage protection circuit.

e Refer to Figure 29. Connect the instrument’s power cord into the instrument and mains power
outlet.
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A

Figure 29 — Connect Power Cord

o Referto Figure 30. Turn ON the power switch.

Switch

Figure 30 — Turn ON Power Switch
2.3.4 Pneumatic Connections

The Serinus Cal 1000, 2000 & 3000 feature several pneumatic ports on the rear panel; the source gases
ports, the output ports, the diluent port(s) and the exhaust port. The number of ports depends on the
Serinus Cal model and its installed options. All tubing and fittings used should follow the instructions
below:

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

2. Calibration lines should be kept to a minimum length.

3. Exhaust line for the 3000 should be about 2 meters in length with ID, % inch. If longer is required,
use ID 3/8 inch.

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

1. Refer to Figure 31. Remove all the dust plugs.
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Figure 31 — Dust Plugs

2. Referto Figure 32. Remove the Inlet manifold SS nut.

Figure 32 — Remove Nut

3. Connect the tubing, refer the Section 2.3.5 for the procedure.

4. Nuts should be re-tightened when instrument reaches operating temperature.
2.3.5 Fitting Procedure
2.3.5.1 1/8T Swagelok Fitting
Note: If the ferrules have been pre-swaged the user will only need to nip up the nut 1/10 turn.

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

Figure 33 — Ferrule Correct Position
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2. Push the tubing as far as you can into the fitting and then fully tighten the nut with fingers.

Figure 34 — Tighten Nut with Finger

3. Mark the nut at the 12 o’clock position with a black marker.
4. Swage (tighten) the nut 3/4 turn ensuring you finish at the 9 o’clock position.

2.3.5.2 1/4T Plastic Kynar Nut

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

-

Figure 35 — Ferrule Correct Position

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

Figure 36 — Tighten Kynar Nut with Finger
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3. Tighten the nut 3/4 turn.

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

The diluent gas will be mixed with a source gas in order to achieve the user-defined concentration. An
optional second diluent port can also be setup for varied applications (Diluent 2, Figure 25).

The user can define the following diluent gases as alternatives to AIR; NHs, CO, CO,, CH4, H,S, NO, NO,
N2, SO3, C2Hs, C3Hs, CsH10, HE, Oz and Os.

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

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

Selecting a different diluent gas automatically changes the mass flow correction factor.

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

pressure of between 100kPa and 200kPa (14.5 - 29 psig). Damage still occurs if
the pressure exceeds 200kPa (29 psig).

2.3.7 Source Gas

The gas standards connect via the source gas port(s), labelled S1 to S4 (refer to Figure 25). Dry, clean
and filtered source gas should be supplied to the Serinus Cal at a regulated pressure of between
100 - 200 kPa.

1/8” stainless steel tubing should be used with the supplied fittings. Only % of a turn is required after
finger tightening the nut. Serious damage may result from over-tightening.

An optional second inlet manifold can also be added in order to increase the number of source gases
to 8 (ports S5-S8, refer to Figure 25).

WARNING
Do not supply flammable gas mixtures to the Serinus Cal. The MFC’s use an

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

2.3.8 Output Ports

There are four output gas ports available on the Serinus Cal, labelled O1 to O4. Diluted source gas is
sent to each of the four output ports. Chemically inert Kynar fittings have been used and should be
finger tight only. If any of the output ports are not used, they should be sealed with the supplied Kynar
nut. One of the output ports must be connected to vent in order to avoid pressurising the unit. Damage
to the equipment may occur if the output pneumatic system is pressurised.
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CAUTION

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

2.3.9 Exhaust Port

The exhaust port is where the output of the purge valve is connected as well as the output of the Ozone
generator when it is not in use. In the case of the Serinus Cal 3000, the exhaust of the internal
photometer pump is connected to this port (refer to Figure 28). The exhaust port must be connected
to an exhaust manifold venting to a suitable location outside the room and away from the sample
inlets of gas analysers in the system.

2.3.10 Purge for Gas Lines

The calibrator includes a purge option that allows venting of gases without the danger of
contaminating other gas standards. Default setting is OFF but with this firmware option enabled, gases
are purged for a set period of time out the exhaust port or whenever a source gas is changed (user
defined).

If the optional second source MFC is installed, one of the source ports (S4) is used as the purge port.
In this situation the source port (S4) should be externally connected to the exhaust port.

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

by people. It should be expelled into the external air with sufficient distance
away from the sample inlet of gas analysers.

2.3.11 Communications Connections

There are a number of ways to communicate with the instrument, refer to Section 4 for detail.

2.4 Transporting/Storage

Transporting the Serinus Cal should be done with great care. It is recommended that the packaging the
Serinus Cal was delivered in should be used when transporting or storing the instrument.

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

1. Turn OFF the instrument and allow it to cool down.
2. Remove all pneumatic, power and communication connections.

3. Refer to Figure 27.If storing over a long period (6 months) turn the battery OFF by switching the
switch (S1) on the main controller PCA to OFF.

4, Remove the instrument from the rack.

5. Refer to Figure 37. Seal each pneumatic ports with a dust plug.
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Figure 37 — Dust Plugs

6. Referto Figure 26. Remove the USB memory stick and pack with instrument.

7. Place the instrument back into a plastic bag with desiccant packs and seal the bag (ideally the bag
it was delivered in).

8. Refer to Figure 38. Place the instrument back into the original foam and box it was delivered in. If
this is no longer available find some equivalent packaging which provides protection from damage.

Note: Acoem recommended to use the same packing material in which instrument is delivered.

9. The instrument is now ready for long term storage or transportation.
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Poly Bag

Figure 38 — Packing Instruction

Page 58



acoem

3. Operation

3.1 Warm-Up

No warm up period is required for Serinus Cal 1000 or 2000, both calibrators are ready to begin
operation immediately. It is suggested to allow the instrument to warm up for one hour, allowing the
instrument to stabilise to the surrounding environment for best results.

The photometer portion of the Serinus Cal 3000 requires a warm up period before it can execute a
photometer point. During this period, the instrument will adjust itself to prepare for monitoring. Other
functions are available immediately at start up.

The following activities occur during Serinus Cal 3000 warm-up:
Lamp Adjust

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

Ref Stabilise

The instrument sets the reference voltage to 2.8 - 3.2 V output and waits for a stable output signal.
Zero Adjust

The instrument sets the course and fines zero pots for a zero-detector output.

Zero Stabilise

The instrument waits until the zero voltage signals are stable.

After this warm-up has completed the Serinus Cal 3000 can execute photometer points.

3.2 Theory of Operation

The Serinus Cal operates by using diluent gas definition, gas standard definitions, points and
sequences.

When setting up the Serinus Cal for the first time the user will need to first define the gas standards
that they will be connecting to the instrument via the source ports and the diluent gas via the diluent
port. This needs to be done before any points or sequences can be defined.

There are 4 source ports (standard) but the user can define up to 10 gas standards definitions within
the instrument.

There is 1 diluent port (standard) this should be configured to match the gas connected to the diluent
port.

From the gas standard definitions points can be defined. A point is a user-defined configuration of gas
flows. Up to 64 points can be defined and named. Each point can perform a different operation (gas
dilution, zero-point, source control etc.), utilizing different diluent gas, gas standards, flows, and
concentrations.
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A sequence is a series of points. Up to 16 sequences can be defined. Each sequence can run up to 16
points for a user-specified amount of time. Sequences can also run other sequences as one of their
actions, allowing for very complex series of points to be executed. The nesting of sequences can only
go three deep before the user will get a nesting error. To signify the end of a sequence the user can
select the repeat or idle action, which will repeat the sequence or place the Serinus Cal into Idle.

Points or sequences can be initiated from the Quick Menu 2 Mode, or they can be initiated remotely
via digital inputs or serial commands.

For convenience there is a “Manual” point. This is exactly like a point definition except it does not
occupy one of the 64 named point definitions. It is useful for operating the machine in an immediate
mode where flow and concentration changes can be done on the fly. Points created in manual mode
can be copied to a point number and given a name when the user wants to keep it long term and is
satisfied.

Initially the Serinus Cal requires several steps to be followed in order to run an automatic point or
sequence.

e Program your gas cylinder concentrations and diluent gas in the Gas Supply Menu
e Program points in the Points & Sequencing Menu
e Program sequences (if applicable) in the Points & Sequencing Menu

e Start the desired point or sequence by accessing the Quick Menu = Mode and selecting point
or sequence

When defining a point, the user first need to select an operation. Each of the Serinus Cal models has a
different number of operations available to the user. The Serinus Cal 1000 has three operations, Gas
Dilution, Zero Point and Source Control. The Serinus Cal 2000 has five operations, Gas Dilution, Zero
Point, Source Control, Titration and O3 Generator. The Serinus Cal 3000 has six operations, Gas
Dilution, Zero Point, Source Control, Titration, O3 Generator and O3 Gen/Photometer. The following
sections give examples of each type of operation and how set them up.

Step by Step Example:

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

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

Note: Not all fields within the Edit gas standard menu are mandatory. Such as serial number and
expiration date. Serial No. and Expiration are information fields for your gas cylinder. Balance Gas
is typically N2 and will be stated on your gas cylinder certificate.

3. Edit - Name - (give the Gas Standard a name that will help distinguish it from the others, for this
example we will be using “Exampl”) - Accept.

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

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

Note: When the user select the Gas 1 and change it from None to a gas name it will give the user
to option of editing a second component gas. This allows the user to enter up to six gases in one
gas standard.

EDIT GAS STANDAED MEHNL EDIT GAS STANDAERD HMEHLU

&

Figure 39 — Edit Gas Standard Menu (Example 1)

&

8. Return to the Gas Supply Menu (press back twice).
9. Select - Diluent Port 1 - (change from None to the gas physically connected to the diluent port,
typically AIR).

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

10. Connect the cylinder to one of the Source ports. (for this example, the cylinder is connected to
source port 1 (S1))

11. Select - Source Port 1 - (choose the gas standard that was just defined, “Exampl”) - Accept.

GAS SUPPLY HMEHLU
ilwuent Port 1

&=
Figure 40 — Gas Supply Menu (Example 1)

12. Return to the Home Screen (the user can press the bottom status light (green)).

Note: Now that the Gas Standard and the Diluent have been defined, the Point can be defined.
There are some menu items that will not be used in the steps, an explanation is given at the end of
the example. Define Point Menu has 64 available programmable points.

13. Open - Main Menu = Points & Sequencing Menu = Define Points Menu.
14. Edit - Point 1.

15. Edit - Name - (give the point a name that will help distinguish it from the others, for this example
we will be using “EXE 01”) - Accept.

16. Select - Operation - Gas Dilution - Accept.
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17.

18.

19.

20.

21.

22.

23.
24,

25.
26.
27.

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

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

Select - Standard - (choose the gas standard the user wishes to dilute, for this example we will
select “Exampl”) - Accept.

Select - Gas - (this will give the user a list of the gas components within the cylinder, for this
example we will select “S0O,”) - Accept.

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

Edit - Set Point - (enter in the value of the final diluted concentration that will be supplied to the
instruments connected to the output manifold. For the example we will use “0.4000 ppm”).

DEF INE FOINT HMEHU

0.4000 ppnB
[ Edit |

Figure 41 — Gas Dilution Point Setup (Example 1)

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

This Point is now configured correctly and can be started automatically (via serial commands or
digital bits) or manually (via the Quick Menu). In the case of multiple gases, the home screen will
calculate and display the diluted concentrations for each gas component defined in the Gas
Standard.

Open - Quick Menu.
Select - Mode - Point - Accept - EXE 01 - Accept.
Return to the Home Screen (the user can press the bottom status light (green)).

Note: Figure 42 shows the Home Screen with all the gas components within the Gas Standard
displaying their new diluted concentration values in ppm units. At the top we can also see the

Serinus Cal automatically controlling the dilution and source flow to give the user their total flow

requested in the point definition.

1t Adiw
Exanpl

. Flow

Figure 42 — Home Screen Running EXE 01 Point
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Note: Some of the menu items in the Define Point Menu that were not discussed were the ‘Copy
From...”, ‘Input Mask’ and ‘Output Mask’. The ‘Copy From...” feature can be used make quick copies
of existing points that are similar or that were developed in Manual Point Menu. The ‘Input Mask’
and ‘Output Mask’ relate to the two lots of eight digital bits that can be used to automatically start
points (digital input) and give a digital output to give an indication or control other instruments or

relays (digital output).

3.2.2.2 Zero Point
Step by Step Example:

1. Open - Main Menu - Gas Supply Menu

2. Select - Diluent Port 1 - (change from None to the gas physically connected to the diluent port,
typically AIR).

3. Return to the Home Screen (the user can press the bottom status light (green)).

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

4. Open - Main Menu = Points & Sequences Menu = Define Points Menu.
5. Edit - Point 2.

6. Edit - Name - (give the point a name that will help distinguish it from the others, for this example
we will be using “EXE 02") - Accept.

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

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

9. Select - Diluent - (change to gas required for zero point, typically AIR) - Accept.

DEFINE FOINT MEHLU

Figure 43 — Zero Point Setup

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

11. This Point is now configured correctly and can be started automatically (via serial commands or
digital bits) or manually (via the Quick Menu).

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

Note: Figure 44 shows the Home Screen with the Serinus Cal automatically controlling the dilution
flow to give the user their total flow requested in the point definition.
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Point EXHE 02

a-

Figure 44 — Home Screen Running EXE 02 Point

Note: Some of the menu items in the Define Point Menu that were not discussed were the “Copy
From...”, “Input Mask” and ‘Output Mask”. The “Copy From...” feature can be used make quick
copies of existing points that are similar or that were developed in Manual Point Menu. The “Input
Mask” and “Output Mask” relate to the two lots of eight digital bits that can be used to
automatically start points (digital input) and give a digital output to give an indication or control
other instruments or relays (digital output).

3.2.2.3 Source Control
Step by Step Example:

1. Open - Main Menu = Gas Supply Menu - Edit Gas Standards Menu.

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

Note: Not all fields within the Edit gas standard menu are mandatory. Such as serial number and
expiration date. Serial No. and Expiration are information fields for your gas cylinder. Balance Gas
is typically N2 and will be stated on your gas cylinder certificate.

3. Edit - Name - (give the Gas Standerd a name that will help distinguish it from the others, for this
example we will be using “Exampl”) - Accept.

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

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

N o v ok

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

Note: When the user select the Gas 1 and change it from None to a gas name it will give the
option of editing a second component gas. This allows the user to enter up to six gases in one gas
standard.
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Figure 45 — Edit Gas Standard Menu (Example 3)

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

Note: Now that the Gas Standard has been defined, the Point can be defined. There are some
menu items that will not be used in the steps, an explanation is given at the end of the example.
Define Point Menu has 64 available programmable points.

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

11. Edit - Name - (give the point a name that will help distinguish it from the others, for this example
we will be using “EXE 03”) - Accept.

12. Select - Operation - Source Control - Accept.

13. Edit - Flow - (set to the flow to the value required for the instruments connected to the output
manifold, for this example we will set it to 40 sccm) - Accept.

14. Select - Standard - (choose the gas standard the user wishes to run, for this example we will select
“Exampl”) - Accept.

15. Select - Gas - (this will give the user a list of the gas components within the cylinder, for this
example we will select “SO2”) - Accept.

16. Select - Units - (this will be the units that are displayed for all the gas components in the cylinder
on the home screen, for this example we will select “ppm”) - Accept.

DEFIHE POINT MEHLU

=
:

HHHHHKHH B

Figure 46 — Source Control Setup

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

18. This Point is now configured correctly and can be started automatically (via serial commands or
digital bits) or manually (via the Quick Menu).

19. Open - Quick Menu.
20. Select - Mode - Point - Accept - EXE 03 - Accept.

Operation Page 65



Serinus Cal 1000, 2000 & 3000 User Manual 4.1

Note: Figure 47 shows the Home Screen with all the gas components within the Gas Standard
displaying their concentration. The Serinus Cal automatically controls the Source flow to give the
user their total flow requested in the point definition.

50.00
G000 . 00

Point EXE 03 12 hrs

Figure 47 — Home Screen Running EXE 03 Point

Note: Some of the menu items in the Define Point Menu that were not discussed were the ‘Copy
From...’, ‘Input Mask’ and ‘Output Mask’. The ‘Copy From...” feature can be used make quick copies
of existing points that are similar or that were developed in Manual Point Menu. The ‘Input Mask’
and ‘Output Mask’ relate to the two lots of eight digital bits that can be used to automatically start
points (digital input) and give a digital output to give an indication or control other instruments or
relays (digital output).

Step by Step Example:

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

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

Note: Not all fields within the Edit gas standard menu are mandatory. Such as serial number and
expiration date. Serial No. and Expiration are information fields for your gas cylinder. Balance Gas
is typically N2 and will be stated on your gas cylinder certificate.

3. Edit - Name - (give the Gas Standerd a name that will help distinguish it from the others, for this
example we will be using “Exampl”) - Accept.

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

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

N o u ok

Select - Gas 1 - (as stated on the certificate) - Accept.
Note: When the user select the Gas 1 and change it from None to a gas name it will give the

option of editing a second component gas. This allows the user to enter up to six gases in one gas
standard.
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Figure 48 — Edit Gas Standard Menu (Example 4)

8. Return to the Gas Supply Menu (press back twice).

9. Select - Diluent Port 1 - (change from None to the gas physically connected to the diluent port,
typically AIR. When using the Titration operation the user must select a diluent that contains
sufficient oxygen so the Ozone generator can produce Ozone).

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

10. Connect the cylinder to one of the Source ports. (for this example, the cylinder is connected to
source port 1 (S1))

11. Select - Source Port 1 - (choose the gas standard that was just defined, “Exampl”) - Accept.

Menu
= Menu

Figure 49 — Gas Supply Menu (Example 4)

12. Return to the Home Screen (the user can press the bottom status light (green)).

Note: Now that the Gas Standard and the Diluent have been defined, the Point can be defined.
There are some menu items that will not be used in the steps, an explanation is given at the end of
the example. Define Point Menu has 64 available programmable points.

13. Open - Main Menu -> Points & Sequences Menu > Define Points Menu.
14. Edit - Point 4.

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

16. Select - Operation - Titration - Accept.

17. Edit - Flow - (set to the flow to the value required for the instruments connected to the output
manifold. For this example, we will use 5.0 slpm) - Accept.

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

19. Select - Standard - (choose the gas standard the user wishes to dilute, for this example we will
select “Exampl”) - Accept.

Operation Page 67



Serinus Cal 1000, 2000 & 3000 User Manual 4.1

20. Select - Gas - (this will give the user a list of the gas components within the cylinder, for this
example we will select “NO”) - Accept.

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

22. Edit - Set Point - (enter in the value of the final diluted concentration that will be supplied to the
instruments connected to the output manifold. For the example we will use “0.4000ppm”) -
Accept.

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

24. Select - Units - (this will not have an impact on the home screen units, so we suggest selecting the
units that are most relevant for the concentration set point the user is requesting. For this example,
we will select “ppm”) - Accept.

25. Edit - Set Point - (this is where the user can set the concentration required from the Ozone
Generator. For this example, we will select “0.3500ppm”) - Accept.

DEFIHE POINT HMEHU DEFIHE FPOINT HMHEHU
“MName ___________________________ EXE 04 Diluent
5] dard

its
Foint

=
i}
5

0.4000 ppnB Set 0.3500 ppnB

Figure 50 — Titration Setup, with Ozone

26. Return to the Home Screen (the user can press the bottom status light (green)).

27. This Point is now configured correctly and can be started automatically (via serial commands or
digital bits) or manually (via the Quick Menu).

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

Note: Figure 52 shows the Home Screen with all the gas components within the Gas Standard
displaying their new diluted concentration values as well as the Ozone concentration from the
Ozone generator all concentrations are in ppm units. At the top we can also see the Serinus Cal
automatically controlling the dilution, source and Ozone flow to give the user their total flow
requested in the point definition.

Exanpl

t Flow

Figure 51 — Home Screen Running EXE 04 Point
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Note: The main reason for running a titration point is to perform a GPT (gas phase titration). When
we do a GPT we run a point with NO and Os and then without affect any of the concentrations or
flow we stop running Ozone (run a zero point of Ozone). This can be done manually by turning the
zero point menu item ON and OFF in the titration point setup. If the user wanted this to be
automatic they need to set up another point identical to this point but without any Ozone (Ozone
zero point set to ON). They can then be triggered with individual digital input bits or serial
commands or used in a sequence.

30. Open - Main Menu = Points & Sequences Menu = Define Points Menu.
31. Edit - Point 5.

32. Edit - Name - (give the point a name that will help distinguish it from the others, for this example
we will be using “EXE 05”) - Accept.

33. Copy - Copy from... - EXE 04 - Accept.
34. On - Zero Point - On.

DEFIHNE FPOINT MEHU

DEFIHE POINT MEHU

0.4000 ppm B
POINT i

Figure 52 — Titration Setup, without Ozone

35. Return to the Home Screen (the user can press the bottom status light (green)).

36. This second Point is now configured correctly and can be started automatically (via serial
commands or digital bits) or manually (via the Quick Menu) to give the user the same total flow
and same concentration of NO but without the Ozone.

37. Open - Quick Menu.
38. Select - Mode - Point - Accept - EXE 05 - Accept.

Note: Figure 53 shows the Home Screen with all the gas components within the Gas Standard
displaying their new diluted concentration values as well as the zero Ozone concentration from the
Ozone generator. All concentrations are in ppm units. At the top we can also see the Serinus Cal
automatically controlling the dilution, source and Ozone flow to give the user their total flow
requested in the point definition.

. Aliw
Exanpl

El =l gl
Output Flow

0.40
0.40
40.00 | O3

Point EHE 05 12 hrs

Figure 53 — Home Screen Running EXE 05 Point
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Note: Some of the menu items in the Define Point Menu that were not discussed were the ‘Input

Mask’ and ‘Output Mask’. The ‘Input Mask’ and ‘Output Mask’ relate to the two lots of eight digital

bits that can be used to automatically start points (digital input) and give a digital output to give an
indication or control other instruments or relays (digital output).

3.2.2.5 03 Generator (Serinus Cal 2000, 3000)

Step by Step Example:

1.
2.

Open - Main Menu = Gas Supply Menu.

Select - Diluent Port 1 - (change from None to the gas physically connected to the diluent port,
typically AIR. When using the O3 Generator operation the user must select a diluent that contains
sufficient oxygen so the Ozone generator can produce Ozone).

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

Note: Now that the Diluent has been defined, the Point can be defined. There are some menu
items that will not be used in the steps, an explanation is given at the end of the example. Define
Point Menu has 64 available programmable points.

Open - Main Menu = Points & Sequences Menu = Define Points Menu.
Edit - Point 6.

Edit - Name - (give the point a name that will help distinguish it from the others, for this example
we will be using “EXE 06”) - Accept.

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

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

Select - Diluent - (change to gas required for generating Ozone, typically AIR) - Accept.

10. Off - Zero Point - Off (this will allow the Ozone generator to produce Ozone)

11. Select - Units - (this will not have an impact on the home screen units, so we suggest selecting the

units that are most relevant for the concentration set point the user is requesting. For this
example, we will select “ppm”) - Accept.

12. Edit - Set Point - (this is where the user can set the concentration required from the Ozone

Generator. For this example, we will select “0.3500ppm”) - Accept.

DEFINE FPOINT MEHU

0.3500 prm B
FoNT U

Figure 54 — O3 Generator Setup

13. Return to the Home Screen (the user can press the bottom status light (green)).

14. This Point is now configured correctly and can be started automatically (via serial commands or

digital bits) or manually (via the Quick Menu).
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15. Open - Quick Menu.
16. Select - Mode - Point - Accept - EXE 06 - Accept.

Note: Figure 55 shows the Home Screen with the Serinus Cal automatically controlling the dilution
and Ozone flow to give the user their total flow requested in the point definition.

L AL 53.20 slpn
Hone 0 sccr

2 100 scch
rut Flow 53.00 slpn

AVUG g MINs: !

0.32 0.31

Point EXE 06 12 he»s 2EmM

7 Main Menu |7°
1 -

Figure 55 — Home Screen Running EXE 06 Point

Note: Some of the menu items in the Define Point Menu that were not discussed were the ‘Copy
From...”, ‘Input Mask’ and ‘Output Mask’. The ‘Copy From..." feature can be used make quick copies
of existing points that are similar or that were developed in Manual Point Menu. The ‘Input Mask’
and ‘Output Mask’ relate to the two lots of eight digital bits that can be used to automatically start
points (digital input) and give a digital output to give an indication or control other instruments or

relays (digital output).

Step by Step Example:

1. Open - Main Menu > Gas Supply Menu

2. Select - Diluent Port 1 - (change from None to the gas physically connected to the diluent port,
typically AIR. When using the O3 Generator operation the user must select a diluent that contains
sufficient oxygen so the Ozone generator can produce Ozone).

3. Return to the Home Screen (the user can press the bottom status light (green)).

Note: Now that the Diluent has been defined, the Point can be defined. There are some menu
items that will not be used in the steps, an explanation is given at the end of the example. Define
Point Menu has 64 available programmable points.

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

6. Edit - Name - (give the point a name that will help distinguish it from the others, for this example
we will be using “EXE 07”) - Accept.

7. Select - Operation - 03 Gen/Photometer - Accept (the flow will default to the lowest flow possible,
typically 0.50 slpm).

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

9. Select - Diluent - (change to gas required for generating Ozone, typically AIR) - Accept.

10. Off - Zero Point - Off (this will allow the Ozone generator to produce Ozone)
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11. Select - Units - (this will have an impact on the home screen units, so we suggest selecting the units
that are most relevant for the concentration set point the user is requesting. For this example, we
will select “ppm”) - Accept.

12. Edit - Set Point - (this is where the user can set the concentration required from the Ozone
Generator. For this example, we will select “0.3500ppm”) - Accept.

DEFINE FOINT MEHLU

from.a.. 3
ation 03 Gen/Photoneter

0.35300 pepn E

&

Figure 56 — O3 Gen/Photometer Setup

13. Return to the Home Screen (the user can press the bottom status light (green)).

14. This Point is now configured correctly and can be started automatically (via serial commands or
digital bits) or manually (via the Quick Menu).

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

Note: Figure 57 shows the Home Screen with the Serinus Cal automatically controlling the dilution
and Ozone flow to give the user their total flow requested in the point definition.

53.20 slpn

Hone 0 sccr
100 sccn

b Flow 53.00 slpn

AVUG (5 MIN=: !

0.33 0.31

Point EHE 0O 12 hrs PEM

3d USE

Figure 57 — Home Screen Running EXE 07 Point

Note: Some of the menu items in the Define Point Menu that were not discussed were the “Copy
From...”, “Input Mask” and “Output Mask”. The “Copy From...” feature can be used make quick
copies of existing points that are similar or that were developed in Manual Point Menu. The “Input
Mask” and “Output Mask” relate to the two lots of eight digital bits that can be used to
automatically start points (digital input) and give a digital output to give an indication or control
other instruments or relays (digital output).

3.2.2.7 Sequence

Once the user has defined some points they can define a sequence. A sequence is a collection of
defined points connected by steps. Each step has duration and uses the point definition. The end of
the sequence is defined by either Idle, repeat or using up all 16 steps. The steps don’t always need to
be points they can be linked to other sequences, allowing nested sequences. This method can only go
three sequences deep before the user get a nesting error. The following example demonstrates a GPT
setup using the points created in Section 3.2.2.4.
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Step by Step Example:

1. Open - Main Menu = Points & Sequencing Menu = Define Sequences Menu.
2. Edit - Sequence 1.

3. Edit - Name - (give the point a name that will help distinguish it from the others, for this example
we will be using “GPT 1”) - Accept.

4. Edit - Step 1 - (change from Idle to Point) - (select “EXE 04” this is the point we made in Section
3.2.2.4 titration with Ozone) - Accept.

5. Edit - Time - (For this example we will use 20 mins) - Accept.

6. Edit - Step 2 - (change from Idel to Point) - (select “EXE 05” this is the point we made in Section
3.2.2.4 titration without Ozone) - Accept.

7. Edit - Time - (for this example we will use 15 mins) - Accept.

Note: the next step (step 3) will default to Idle. This will indicate the end of the sequence; no
adjustment is required by the user.

DEF INE =EQUEMCE HMEHMLU

Figure 58 — Titration Sequence Setup

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

9. This Sequence is now configured correctly and can be started automatically (via serial commands
or digital bits) or manually (via the Quick Menu).

10. Open - Quick Menu.
11. Select - Mode - Sequence - Accept - GPT 1 - Accept.

Note: Figure 59 shows the Home Screen with all the gas components within the Gas Standard
displaying their new diluted concentration values as well as the Ozone concentration from the
Ozone generator all concentrations are in ppm units. At the top we can also see the Serinus Cal
automatically controlling the dilution, source and Ozone flow to give the user their total flow
requested in the point definition.

Examnpl

b Flow

Figure 59 — Home Screen Running GPT 1 Sequence
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Note: Some of the menu items in the Define Point Menu that were not discussed were the ‘Copy
From...’, ‘Input Mask’ and ‘Output Mask’. The ‘Copy From...” feature can be used make quick copies
of existing points that are similar or that were developed in Manual Point Menu. The ‘Input Mask’
and ‘Output Mask’ relate to the two lots of eight digital bits that can be used to automatically start
points (digital input) and give a digital output to give an indication or control other instruments or
relays (digital output).

12. Once a sequence is running the user can use the Mode feature in the quick menu to pause, skip,
Rewind or Stop.

3.3 General Operation Information

3.3.1 Keypad & Display

The Serinus Cal is operated with the use of 4 sets of buttons:

Figure 60 — Front Panel

Selection Buttons (1)

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

Scrolling Buttons (2)

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

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

Keypad (3)
The keypad contains the numbers 0 - 9, a decimal point/minus key (7) and a space/plus key (SPXCE).

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

[EEN

1 or space, underline

2,A,B,Cab,c

3,D,E F,def

4,G,H,1,gh,i

5’ JI I<I LI jl kI I

6,M,N,O,m,n,o
7,P,Q,R,S,p,q,r,s
8T,UV,tuv

9’ WI XI YI ZI wl Xl yl Z

O LW i IO U:ipb:iWwW:N

0 or space, underline

(SPZCE) and key (7) When editing a floating point number:

The key (7) inserts a negative sign if the editing cursor is at the start of the
number and negative signs are allowed. Otherwise it moves the decimal
place to the current cursor location.

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

For non-floating point numbers:

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

+
SPACE

Instrument Status Light Buttons (4)
Located in the top left corner, these lights indicate the status of the instrument as a whole.

e Ared light indicates that the instrument has a major failure and is not functioning.

e An orange light indicates there is a minor problem with the instrument, but the instrument
may still run points reliably.

e Agreen light indicates that the calibrator is working and there are no problems.

In the case of an illuminated orange or red status light, go to the Status Menu to find which
components are failing (refer to Section 3.5.17) or press the orange or red status light button to see a
pop-up box with a full list of current faults.

Press the green status light button at any time to close any open edit box or menu and come back the
to the home screen.

If no instrument status lights are ON and the keypad is backlit, this indicates that the instrument is
running the bootloader. The screen will also indicate that it is in bootloader menu.
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3.4 Home Screen

The Home Screen is composed of six parts: Readings (1), Concentrations (2), Error (3), Status Line (4),
Selection Buttons (5), Time and Date (6), USB Status (7), Concentration Units (8).

nt Ailrx
= CG1879 o

Flow

oo

QSeruice Due
@Foint EXE 05 12 hrs prn®

Quick Menu] 5cloe2: Main Menu |'5@
5] @ (5]

Figure 61 — Home Screen
Readings (1)

Displays the flow of each flow control device currently available in the system. The total flow
distributed to the output port is also displayed.

Concentrations (2)

Displays concentration of each gas defined in the gas standard, which is currently being delivered to
the output port.

Error (3)

The error line provides users with information on any problems the instrument may have. It displays
the highest priority error condition contained in the Status menu.

Status Line (4)
The status line provides users with information on the current status of the instrument.

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

Selection Buttons (5)

These buttons are used on the home screen to enter one of two menus. The Quick Menu (refer to
Section 3.5.1) contains all information and features necessary for scheduled maintenance. The Main
Menu (refer to Section 3.5.2) contains all information and fields available to the users and is generally
only used during initial set-up and diagnostics.
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The right button opens the Main Menu (refer to Section3.5.2) contains all information and fields
available to users and is generally only used during initial set-up and diagnostics.

Time and Date (6)
The time and date are displayed in between the menu buttons at the bottom of the screen.
USB Detection (7)

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

Note: To safely remove the USB memory stick, navigate to the Service Menu and use the Safely
Remove USB Stick function (refer to Section 3.5.27).

Concentration Units (8)

The instrument units are displayed in the bottom right corner of the display.
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3.5 Menus & Screens

Menus & Screens

Quick Menu

Main Menu

Gas Supply Menu

|_| Points & Sequencing

Menu

Manual Operation
.

Menu

Analyser State Menu

General Settings
Menu

Measurement
Settings Menu

[Serinus Cal 3000
Only]

Edit Gas Standards
Menu

Standard 1..10

Edit Custom Gasses
Menu

Gas 1..10

Define Points Menu

Point 1..64

Define Sequences
Menu

N I I I

Sequence 1..16

Manual Point Menu

|

Manual Flow Menu

Status Menu

Temperature Menu

|

Pressure & Flow
Menu

Voltage Menu

Pressure Calibration
Menu

Calibration Menu e

Ozone Calibration
Menu

Service Menu

MFC Calibration
Menu

Calculation Factors
Menu
Data Logging Menu

Serial
Communication
Menu

Analog Input Menu

Communications
Menu

Analog Output Menu
=

[Serinus Cal 3000]

Digital Output Menu

Network Menu

Bluetooth Menu

Trend Display Menu

Chart

Advanced Menu

Diagnostics Menu ==

Digital Pots Menu

|

Internal Pump Menu

Valve Menu

Tests Menu

Digital Input Test
Menu

1

Digital Output Test
Menu

Hardware Menu

MFC Installation
Menu

Parameter Display
Menu
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To begin using the Serinus Cal, a number of parameters must be programmed into the unit through
the menu system. This section of the manual gives an overview of the menu system to the user. To
access these items, press the Menu button while on the home screen.

In general, editable parameters are displayed in bold font. Non-editable information is displayed in a
thin font. Some parameters may become editable based on the state of the instrument.

Sub-menus will be indicated with a small arrow; pressing the right-hand button on these items will
open a new menu or a dialog box.

3.5.1 Quick Menu

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

QUICE HMEHLU

Event

Foint -~

Instr

Safely

Instrument

Hext Serwic e 2000-01-0

-

Figure 62 — Quick Menu Screen

Mode

Allows the user to select a mode of operation. Refer to Section 3.5.1.1

Event Log

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

The log is organised by month. When the user enters this screen they
will be prompted to enter the month for which they wish to view
events.

Point/Seq Log

This field enters a screen with a log of all the actions the calibrator has
performed. Every time a point or sequence starts and stops, is edited,
when a sequence repeats, when the mode is changed (e.g. idle,
manual...) and when the pause skip or rewind function is used. This log
is stored on the removable USB memory stick.

The log is organised by month. When the user enters this screen they
will be prompted to enter the month for which they wish to view
actions.

Instrument

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

Safely Remove USB Stick

Always select this menu item before removing the USB memory stick or
select the same menu item from the Service Menu (refer to Section
3.5.27). Failure to do this may cause corruption of the memory stick.

Instrument Gain
[Serinus Cal 3000]

Shows the user the instrument gain of the photometer.

Operation
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Next Service Due

A field that notifies the user when the next instrument service is due.
This value is editable in the Next Service Due field of the Advanced
Menu (refer to Section 3.5.46). This field is only displayed in the 2 weeks
prior to the date displayed in this field or after the date has occurred.

3.5.1.1

Quick Menu 2 Mode

Mode

QUICK HMEHMU

IDLE

&

Figure 63 — Mode Screen

Stop

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

Idle

The default state. The instrument is not running any
points or sequences but will respond to any request
to do so. Selecting this option from the Mode button
will terminate any point or sequence currently active.

Point

The instrument is currently running a point. Selecting
this option from the Mode button will allow the user
to initiate a new point.

Sequence

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

Pause
[Running a Sequence]

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

Resume

[Running a Sequence]

When a sequence is paused, opening the Mode
button will allow the choice to resume. This
continues the point’s countdown from where it was
paused.

Skip
[Running a Sequence]

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

Rewind

[Running a Sequence]

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

There are various menus available on the Main Menu screen.

HaIH HMEHU
Gas Supply Menu

Foint=s & Sequencing Menuw

Manwal 0O ;Fat'nn Mernuw

AFrnaly=ser

=]

General
1easur
libr:
Sl

inag=s Menu

2me
3 T. 1

i

e

= 1
ication

-
—

Figure 64 — Main Menu Screen

Gas Supply Menu

Refer to Section 3.5.3.

Points & Sequencing Menu

Refer to Section 3.5.8.

Manual Operation Menu

Refer to Section 3.5.11.

Analyser State Menu

Refer to Section 3.5.16.

General Settings Menu

Refer to Section 3.5.21.

Measurement Settings Menu
[Serinus Cal 3000 Only]

Refer to Section 3.5.22.

Calibration Menu

Refer to Section 3.5.23.

Service Menu

Refer to Section 3.5.27.

Communications Menu

Refer to Section 3.5.36

Trend Display Menu

Refer to Section 3.5.44

3.5.3 Gas Supply Menu

Main Menu = Gas Supply Menu

In this menu, the user can define the names and concentrations of the different gases used throughout

the system.

GhE SUFPPLY HMEHLU

Diluent FPort 1

Iiluent FPort 2

Port

‘ot
Fort
Fort
Port
Port

1]

=] T N F i B o=

e
e
e
2
e
=

Figure 65 — Gas Supply Menu Screen

Operation
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Diluent Port 1

This editable field displays the name of the gas
connected to the diluent port 1.

Diluent Port 2
[Dual Diluent Valve Option]

This editable field displays the name of the gas
connected to the diluent port 2.

Source Port 1..4

This editable field displays the name of the defined gas
standard connected to the physical source port from 1
to 4 on the rear of the Serinus Cal. A standard setup only
has 4 source ports.

If the user has the dual source MFC option installed,
source port 4 is no longer available.

Source Port 5..8

[Optional Source Option]

This editable field displays the name of the defined gas
standard connected to the physical source port from 5
to 8 on the rear of the Serinus Cal. This is an installed
option.

Edit Gas Standards Menu

This submenu allows the user to define the composition
of the gas standard available (refer to Section 3.5.5).

Edit Custom Gasses Menu

This submenu allows the user to create a user defined
gas composition (refer to Section 3.5.6).

Purge Mode

Select this mode to enable the automatic purge feature.
Disabled: No purging occurs.

Change Source: Whenever gas is drawn from a standard
for the first time, purge the line. If the user run a series
of points or sequences that only use one gas standard,
no additional purging will occur.

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

Purge Time
[Purge Mode Enabled]

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

Main Menu - Gas Supply Menu - Edit Gas Standards Menu
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Figure 66 — Edit Gas Standards Menu Screen

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

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

Standard 1..10 Leads to the Edit Gas Standard Menu submenu where the
user can edit a specific gas standard (refer to Section 3.5.5).
The list of gas standards and their definitions are not stored
in the instrument’s EEPROM like other configuration settings.
Instead, they are stored on the USB memory stick in a file
named “Standard.dat”.

3.5.5 Edit Gas Standard Menu
Main Menu = Gas Supply Menu - Edit Gas Standards Menu = Standard 1..10

EDIT GAS STAHNDARD HMEHMLU

Figure 67 — Edit Gas Standard Menu Screen

Name Name of the gas standard.

Serial No. Serial number of the gas standard. This field may contain
letters and numbers, up to 15 characters long.

Expiration Expiration date of the gas standard.

Balance Gas Balance gas of the gas standard.

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

gas will be defined as NONE. Simply select a gas name
and a new blank entry will appear at the end of the list.
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Gas 1..6 Gas name.
Units Units for the gas concentration.
Conc. Gas concentration.

3.5.6 Edit Custom Gasses Menu

Main Menu = Gas Supply Menu = Edit Custom Gasses Menu

EDIT CUSTOHM GASSES MEHU

All Custaom

t
1
4

=]

Customn B
ToLE [EE

Figure 68 — Edit Custom Gasses Menu Screen

Edit Gas This is a quick method for the user to access the custom gas

they wish to edit.

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

memory stick.

Gas 1..10 Leads to the Edit Custom Gas Menu submenu where the user

can edit a specific custom gas (refer to Section 3.5.7). The list of
predefined gases and custom gasses and their definitions are
not stored in the instrument’s EEPROM like other configuration

settings. Instead, they are stored on the USB memory stick in a
file named “Gas.dat”.

3.5.7 Edit Custom Gas Menu

Main Menu 2 Gas Supply Menu - Edit Custom Gasses Menu—>Gas 1..10

EDIT CUSTOM GA= MEHLU

froma..as

ture

ature
Iensity
Fur MFC
Molecular Height

Figure 69 — Edit Custom Gas Menu Screen

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

Copy from...

Copy the definition of a predefined gas or custom gas.
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Structure This is where the user can select the molecular structure of the custom
gas. Monoatomic, Diatomic, Triatomic and Polyatomic.

Temperature This is where the user enters the Specific temperature, CP of the custom
gas.
(cal/g °C)

Density This is where the user enters the standard density of the custom gas.
(8/l@0°C)

Pure MFC This is where the user enters the mass flow controller gas correction

factor relative to nitrogen.

Molecular Weight

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

3.5.8 Points & Sequencing Menu

Main Menu - Points & Sequencing Menu

POIMTES & SEQUENCIHG MEHU

Iefine Foints Menu
Iefine 5 ices Menu

Figure 70 — Edit Custom Gasses Menu Screen

Define Points Menu

Refer to Section 3.5.9.

Define Sequences Menu

Refer to section 3.5.11.

Points/Seq Log

Records all the events relating to points and
sequences.

3.5.9 Define Points Menu

Main Menu - Points & Sequencing Menu - Define Points Menu

DEFIHE POINTS HMEHU
Edit FPoint
ERe=zet All Points
Foint
Foint
Foint

Foint
Foint
Foint
Foint

L

-] T

Figure 71 — Define Points Menu Screen
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Edit Point This is a quick method for the user to access the point definition
they wish to edit.
Reset All Points This will erase all the current point definitions stored in the USB

memory stick.

Point 1..64 Select a point to edit (from 1 - 64), this leads the user to the
Define Point Menu submenu. Note that the point definitions are
not stored in the instrument’s EEPROM. Instead, they are stored
on the USB flash drive in a file named “Point.dat”.

3.5.10 Define Point Menu

Main Menu - Points & Sequencing Menu - Define Points Menu - Point 1..64

DEFIHE POINT HMEHU

from...
~atiohn
Flow
Diluent

Standard

a5

0.4000 ppmn E

e

Figure 72 — Define Point Menu Screen

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

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

Operation The type of operation for this point. Refer to Section 3.5.10.1 to Section
3.5.10.6 for details of each operation.

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

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

automatically trigger. An X means the pattern will trigger regardless of
the state of that line. If the pattern is set to all XXXXXXXX, it will never
be triggered by the digital input lines. Conversely, if it is set to
XXXXXXX1, the point will automatically be triggered as soon as the
instrument turns ON, as the default state of the digital input lines is
11111111.

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

Output Mask The digital output lines will be a combination (OR operation) of this
pattern, the sequence DIO output mask (if running a sequence) and the
DIO Output Mask (refer to the Digital Output Menu, Section 3.5.41). An
X will have no impact on the combination (i.e. any bits marked X here
will either be set by the sequence or the DIO Output Mask).

3.5.10.1 Gas Dilution

The standard operation of the instrument: mixing source gas with diluent.
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Flow Desired flow delivered to the output port.

If the Set Point the user selected is incompatible with this
flow, they will be asked if they want to change the Set Point.

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

Standard The gas standard to be used; selected from the list of gas
standards attached to the instrument. Refer to Gas Standards
Menu 0.
Gas Selected from the gasses available from the gas standard.
Units Units for the desired concentration. These are the units that

all the gasses will be displayed in on the Home Screen.

Set Point The desired concentration. If the Flow the user selected is
incompatible with this concentration, they will be asked to
select a new Flow.

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

Flow Desired flow delivered to the output port.

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

Provide a specified amount of source flow.

Flow Desired flow delivered to the output port.

Standard The Gas standard to be used; selected from the list of gas
standards attached to the instrument. Refer to Gas Standards
Menu 0.

Gas Selected from the gasses available from the gas standard.

Units Units for the desired concentration. These are the units that
all the gasses will be displayed in on the Home Screen.

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

Mix a diluted gas source with generated Ozone.

Flow Desired flow delivered to the output port.

If the Set Point the user selected is incompatible with this flow, they
will be asked if they want to change the Set Point.

Diluent The diluent to be used; selected from the diluents attached to the
instrument if the user has the dual diluent option.
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Standard

The gas standard to be used; selected from the list of gas standards
attached to the instrument. Refer to Gas Standards Menu 0.

Gas

Selected from the gasses available from the gas standard.

Units

Units for the desired concentration. These are the units that all the
gasses will be displayed in on the Home Screen.

Set Point

The desired concentration. If the Flow the user selected is
incompatible with this concentration, they will be asked to select a
new Flow.

Ozone

The amount of Ozone to produce.

Photometer Corrected Titration: During a titration the Ozone cannot
be measured by the photometer. Thus the Ozone level is set by a
calibrated lamp control point, which may not be as accurate.
However, if an 03Gen/Photometer point is run long enough to
achieve a stable result, the point’s flow and Ozone concentration are
recorded. If a titration point with the same flow and concentration is
then requested within five minutes after the 03Gen/Photometer
stops running, the Ozone lamp will be set to the stabilized value
rather than the calibrated value.

This is indicated by appending (C) to the Ozone label on the main
screen. It is also indicated by Advanced Parameter 253, which is set
to 1 once a 03Gen/Photometer point has reached stability (or O if the
stabilized value has expired and is no longer reliable).

Zero Point

When this option is ON, the set point is fixed to 0.0 and the Ozone
lamp is turned OFF. This is necessary when running the NO point.

Units

Units for entering the desired concentration of Ozone. On the home
screen, the Ozone will be displayed in the source units.

Set Point

The desired concentration of Ozone. Note that the amount of Ozone
that can be delivered depends on the flow.

Generate and dilute Ozone.

Flow Desired flow delivered to the output port.

If the Set Point the user selected is incompatible with this flow,
they will be prompted if they want to change the Set Point.

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

Ozone The amount of Ozone to produce.

Zero Point When this option is ON, the set point is fixed to 0.0 and the Ozone
lamp is turned OFF. This is necessary when calibrating the
photometer.

Units Units for the desired concentration. These are the units that all the
gasses will be displayed in on the Home Screen.

Set Point The desired concentration of Ozone. Note that the amount of

Ozone that can be delivered depends on the flow.
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3.5.10.6 03 Gen/Photometer [Serinus Cal 3000]

Generate and dilute Ozone under photometer control. The amount of Ozone delivered will be
constantly monitored and adjusted by a feedback loop, to remain at the desired concentration.

Flow Desired flow delivered to the output port.

If the Set Point the user selected is incompatible with this flow,
they will be asked if they want to change the Set Point.

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

Ozone The amount of Ozone to produce.

Zero Point When this option is ON, the set point is fixed to 0.0 and the Ozone
lamp is turned OFF. This is necessary when calibrating the
photometer.

Units Units for the desired concentration. These are the units that all the

gasses will be displayed in on the Home Screen.

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

3.5.11 Define Sequences Menu
Main Menu - Points & Sequencing Menu - Define Sequences Menu
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Feset All
2o LL
o 1L

m

hc
nc
N
(gl
nc

= N c

5]
L =
L 2

1=
L =

=

m M M D M M M
Lo [ - o I e

- T

___Edit |

Figure 73 — Define Sequences Menu Screen

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

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

Sequence 1..16 Select a sequence to edit (from 1 - 16). Note that the
sequence definitions are not stored in the instrument’s
EEPROM. Instead, they are stored on the USB flash drive in a
file named “Sequence.dat”.
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3.5.12 Define Sequence Menu

Main Menu - Points & Sequencing Menu - Define Sequences Menu = Sequence 1..16

DEFIHE SEQUEHCE HEHLU

HEHHHHHN][-]

&

Figure 74 — Define Sequence Menu Screen

Name

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

Copy from...

Copy the definition of another sequence into this one.

Timed Start

When Timed Start is turned On it allows the user to
define a time and date for the sequence to start
running. The only other condition is that the instrument
must be in “Idle” mode, while in any other mode the
Timed Start will be ignored.

Date
[Timed Start On]

Displays the date that the sequence is due to run.

Time Edit and display the time that the sequence will run. The
[Timed Start On] time is set using a 24 hour clock.
Repeat Defines an interval value for the repeat of the sequence

[Timed Start On]

based on the Units selected. This field indicates the
delay period; once the specified amount of time has
lapsed the sequence will automatically run again. The
user can edit this field but some restriction apply
depending on the Units selected. Default is “1”.

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

[Timed Start On] the Repeat delay period. For example: A Repeat of “1”
and Units of “Days” means that the sequence will
automatically run every day at the defined time. Default
is “Days”

Step 1-16 Define the task to perform at this point in the sequence.

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

Point: Load a point for a specified amount of time.

Sequence: Load a sequence and repeat it a specified
number of times.

Note that the user may only nest sequences three deep;
that is, Seq A can call Seq B, which can call Seq C. If the
user attempt to have Seq C call another sequence, the
entire sequence will terminate with an error. The user
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may call sequences in order as many times as they like:
so Seq A can call Seq B, C, D, and E one after the other.

Repeat: Go back to the beginning of the sequence and
start over.

Time Run the named point for this many minutes. At the end

[Point] of that time the sequence advances to the next task.

Repeats Repeat the named sequence this many times. At the

[Sequence] end of that loop the sequence advances to the next
step.

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

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

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

Output Mask The digital output lines will be a combination (OR
operation) of this pattern, the point DIO output mask (if
running a sequence) and the DIO Output Mask (refer to
Digital Output Menu, Section 3.5.41). An X will have no
impact on the combination (i.e. any bits marked X here

will either be set by the point or the DIO Output Mask).

3.5.13 Manual Operation Menu

Main Menu = Manual Operation Menu

HaHUAL OFPERATION HMEHLU
Manuvwal Timeouwt
Manwual Point Menuw
Marnwual Flow Menu

Figure 75 — Manual Operation Menu Screen

Manual Timeout When using the manual point menu to operate the
instrument, the instrument will automatically return to the

“Idle” state after this timeout has expired.

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

Manual Point Menu Refer to Section 3.5.14.
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Manual Flow Menu Refer to Section 3.5.15.

3.5.14 Manual Point Menu
Main Menu = Manual Operation Menu = Manual Point Menu

This menu allows the user to operate the instrument directly (without defining a point). This may be
used when experimenting with points it can then later be copied into a permanent point definition
with the “Copy from...” feature.

HaMUAL FOINT HMEHLU

F

0.0000 x5
[_Select ]'¥

Figure 76 — Manual Point Menu Screen

Mode This is the same as the Mode in the Quick Menu.

Operation The type of operation. Refer to Sections 3.5.10.1, 3.5.10.2, 3.5.10.3
3.5.10.4 and 3.5.10.5 for operation descriptions.

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

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

pattern, the sequence DIO output mask (if running a sequence) and the
DIO Output Mask (refer to the Digital Output Menu, Section 3.5.41).
An X will have no impact on the combination (i.e. any bits marked X
here will either be set by the sequence or the DIO Output Mask).

Audit Mode Provides a method for external audits of the photometer. When turned
ON, a warning dialog box appears, stating “Connect external Ozone
generator". The point is then forced into a Zero point (if it isn't already)
and operation is set to 03 Gen/Photometer. While running this point,
the MFCs are locked closed and their flow alarms are supressed. The
new status condition "Audit Mode" will be triggered, forcing a yellow
warning light. Otherwise, the point runs as normal.

Purge Manually initiate a purge of the source.

3.5.15 Manual Flow Menu
Main Menu = Manual Operation Menu = Manual Flow Menu

For calibration and test it is often necessary to directly control the MFC flows.
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MaAMNUAL FLOW HMEHNLU
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Figure 77 — Manual Flow Menu Screen

Gas

Indicate which gas is being provided. This is used to calculate the MFC
correction factor.

Source Port

Select a source port to open. 0 indicates no port.

Diluent Port

Select a diluent port to open. 0 indicates no port.

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

Enable This enable the MFC source or MFC Opt Source.

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

Flow Displays the measured flow for the above MFC.

MFC Opt Source Enter the desired flow for the optional 2nd source MFC (in sccm).

Flow Displays the measured flow for the above MFC.

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

Flow Displays the measured flow for the above MFC.

MFC Opt Diluent

Enter the desired flow for the optional 2nd diluent MFC (in sccm).

Flow

Displays the measured flow for the above MFC.

3.5.16 Analyser State Menu

Main Menu = Analyser State Menu
This displays the status of various parameters that affect instrument measurements.

AHALYSER ZTATE HEHLU
Status Menu k
Temperature Menu ]
Fressure & Flow Menu ]
Doltage Henu J
Model Cal I000

.00 prem

2117500

Hominal
otech ID
ial Ho.
ard Eewvision

Figure 78 — Analyser State Menu Screen
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Status Menu

Refer to Section 3.5.17.

Temperature Menu

Refer to Section 3.5.18.

Pressure & Flow Menu

Refer to Section 3.5.19.

Voltage Menu

Refer to Section 3.5.20.

Model

This field will always display Serinus plus the model
300, 1000, 2000 or 3000.

Nominal Range
[Serinus Cal 3000]

This is the nominal range of the photometer.

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

Board Revision

The main controller PCA version.

Firmware Ver.

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

Power Failure

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

3.5.17 Status Menu

Main Menu = Analyser State Menu > Status Menu

The Status Menu presents a list of the current Pass/Fail statuses of the main components.
During warm-up, the status of some parameters will be a dashed line.
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Figure 79 — Status Menu Screen

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

Event Log

The log is organised by month. When the user enters this
screen they will be prompted to enter the month for which
they wish to view events.

Show Error List This field allows the user to display the list of current errors

and warnings on the screen.
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Next Service Due

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

Maintenance Mode

Ok if the instrument is online and Error if the instrument is in
maintenance mode. Refer to Service Menu (refer to Section
3.5.27) or Quick Menu (refer to Section 3.5.1).

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

+Analog Supply

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

-Analog Supply

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

A2D

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

Ozone Lamp Temp.
[Serinus Cal 2000 & 3000]

Pass if the Ozone generator lamp is the correct temperature.

Lamp Temp.
[Serinus Cal 3000]

Pass if the photometer lamp is the correct temperature.

Lamp/Source
[Serinus Cal 3000]

Checks if the photometer lamp current is within acceptable
limits 8 - 12 mA.

Ref Voltage
[Serinus Cal 3000]

Checks that the reference voltage is within acceptable limits
1.5to4.5V.

System Power

Pass if the system has an adequate electrical supply.

Diagnostic Mode
[Serinus Cal 3000]

Error if the electronics are in diagnostic mode. Refer to Digital
Pots Menu (refer to Section 3.5.29).

Diagnostic PTF Comp
[Serinus Cal 3000]

Error if the pressure /temperature compensation is disabled.
Refer to Diagnostics Menu (refer to Section 3.5.28).

Diagnostic Control
[Serinus Cal 3000]

Error if the control loop is disabled. Refer to Diagnostics Menu
(refer to Section 3.5.28).

Valve Manual Control

Error if the valves have been placed in manual control mode.
Refer to Valve Menu (refer to Section 3.5.31).

03 Gen. Manual Control
[Serinus Cal 2000 & 3000]

Error if the Ozone generator is under manual control. Refer to
Digital Pots Menu (refer to Section 3.5.29).

03 Conc. V Saturated
[Serinus Cal 3000]

Indicates if the voltage of the concentration during
photometer measurement is within the limits of the analog to
digital converter (-0.26 to 3.29 V).

Bkgnd Conc. V Saturated
[Serinus Cal 3000]

Indicates if the voltage of the concentration during
photometer background measurement is within the limits of
the analog to digital converter (-0.26 to 3.29 V).

Ozone Gen. Cal
[Serinus Cal 2000 & 3000]

Fail if the instrument is performing an Os generator
calibration. Refer to Ozone Calibration Menu (refer to Section
3.5.25).

Pressure Calibration

Error if the user is performing a pressure calibration.

Operation
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Flow Calibration
[Serinus Cal 3000]

Error if the user is performing a flow calibration.

Photometer Flow Fault
[Serinus Cal 3000]

Ok when the photometer has sufficient flow.

Full Stop

Error if the instrument is in STOP mode.

Manual Flow

Error if the instrument is under manual flow control (Refer to
Manual Flow Menu Section 3.5.15).

Diluent Flow Fault

Ok when the diluent flow is within 5 % of specified flow.

Source Flow Fault

Ok when the source flow is within 5 % of specified flow.

Ozone Flow Fault
[Serinus Cal 2000 & 3000]

Ok when the Ozone flow is within 10 % of 100 sccm.

Flow Block Temp.
[Serinus Cal 3000]

Pass if the flow block temperature is within 10 % of the heater
set point (to keep a constant accurate flow).

Chassis Temp.

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

USB Stick Disconnect

This diagnostic status identifies whether a USB memory stick is
properly inserted into the front USB port or if the analyser is

unable to read the connected media.

Instrument Warmup
[Serinus Cal 3000]

Ok once the photometer is out of warm-up status.

03 Gen. Flow Fault
[Serinus Cal 2000 & 3000]

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

Audit Mode
[Serinus Cal 3000]

Error if a manual O3 Gen/Photometer point is in audit mode.

3.5.18 Temperature Menu

Main Menu > Analyser State Menu - Temperature Menu
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Figure 80 — Temperature Menu Screen
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Temperature Units

The current temperature units of the instrument (Celsius,
Fahrenheit, or Kelvin).

Set Point (LAMP)
[Serinus Cal 3000]

The temperature set point of the photometer UV lamp. The
factory default is 50 °C.

Set Point (FLOW)
[Serinus Cal 3000]

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

Set Point (O3 GEN.)
[Serinus Cal 2000 & 3000]

The temperature set point of the Ozone generating lamp. The
factory default is 50 °C.

Lamp
[Serinus Cal 3000]

The current temperature of the photometer lamp.

Flow Block
[Serinus Cal 3000]

The current temperature of the flow block.

Chassis The current temperature of air inside the chassis, measured
on the main controller PCA.
03 Gen. The current temperature of the Ozone generator.

[Serinus Cal 2000 & 3000]

Mixing Manifold
[Serinus Cal 2000 & 3000]

The current temperature of the Ozone flow block.

Chassis Humidity

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

3.5.19 Pressure & Flow Menu

Main Menu = Analyser State Menu = Pressure & Flow Menu

PRESSURE & FLOHW MEHU
Fressure Units
Ambient
Cell
Internal Pumpe

(03]
[ |

Figure 81 — Pressure & Flow Menu Screen

Pressure Units Select the units that the pressure will be displayed in (torr, PSI,
mBar, ATM, kPa).

Ambient Current ambient pressure.

Cell Current photometer cell pressure.
[Serinus Cal 3000]

Internal Pump Current photometer pumps pressure.
[Serinus Cal 3000]
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Flow Units Select the units that the flow will be displayed in (slpm or
L/min).
Photometer The current photometer flow.

[Serinus Cal 3000]

Diluent The gas flow through the diluent MFC.
Source The gas flow through the source MFC.
Ozone The current Ozone flow.

[Serinus Cal 2000 & 3000]

3.5.20 Voltage Menu

Main Menu - Analyser State Menu - Voltage Menu

VOLTAGE HEHLU

[ e O |

+ .
+
+

Lampe C

urrent

Figure 82 — Voltage Menu Screen

Lamp Current
[Serinus Cal 3000]

The photometer UV lamp current.

Conc. Voltage (RAW)
[Serinus Cal 3000]

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

Conc. Voltage
[Serinus Cal 3000]

Displays the detector voltage after PGA scaling.

Ref. Voltage
[Serinus Cal 3000]

A voltage offset from the detector that is removed to measure
the concentration voltage. This is set to 3 V (using the input
pot) at start-up, and automatically adjusts if the reference
voltage drops below 2 V or above 4 V.

03 Gen. Current
[Serinus Cal 2000 & 3000]

Ozone generator current.

+5V Supply +5 V power supply.

+12V Supply +12 V power supply.

+Analog Supply +12 V (primary) power supply. The value should be within £2 V.
-Analog Supply -12 V (primary) power supply. The value should be within +2 V.
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3.5.21 General Settings Menu

Main Menu - General Settings Menu

GEMERAL SETTINMGE HMEHMU

Decimal Places
Temperature

Temperature Units

Fressure Units

F1laou

Dat
Tim

Figure 83 — General Settings Menu Screen

Decimal Places

Select the number of decimal places (0 - 5) used for the concentration
displayed on the home screen.

Reference Temperature

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

Temperature Units

Select the units that temperature will be displayed in °C (Celsius), °F
(Fahrenheit), or K (Kelvin).

Pressure Units

Select the units that the pressure will be displayed in (torr, PSI, mBar,
ATM and kPa).

Flow Units Select the units that the sample flow will be displayed in (slpm or
L/min).

Date The current instrument date.

Time The current instrument time.

Backlight Select the length of time the screen and keypad backlight remain ON

after a button press. The setting Always Off means the backlight never
turns ON; the setting Always On means the backlight never turns OFF.

Home Screen
[Serinus Cal 3000]

This field allows the user to display concentrations on the Home Screen
in three formats. Inst. only which displays only the instantaneous
concentration reading. Inst & Avg which displays both instantaneous
and average concentration on the Home Screen. Avg. Only which only
displays the average concentration reading. The average is measured
over the time period set in Measurement Settings Menu (refer to
Section 3.5.22).

Char 0 has Slash

When enabled, the instrument will display the zero character with a
slash (@) to differentiate it from a capital “O”.
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3.5.22 Measurement Settings Menu

Main Menu = Measurement Settings Menu

Note this menu only appears on a Serinus Cal 3000.
MEASUREMENT SETTINGSE HMEHLU

Averade Period
Min. Data Capture

=3

Figure 84 — Measurement Settings Menu Screen

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

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

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

3.5.23 Calibration Menu

Main Menu = Calibration Menu

CALIBRATION HMEHU

Fhotometer

Auerage

Audit Mode

Span Calibrat

Zero Calibrat

Fressur Calik ion Menuw
libration Menuw
ibration Menu

03 TO& .2

11]

Ozone L
MFC Cal

Fressur

T 1T

1]

Figure 85 — Calibration Menu Screen
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Photometer
[Serinus Cal 3000]

Displays the current photometer reading.

Average
[Serinus Cal 3000]

Displays the average photometer reading based on the average set up
in the measurement settings menu (refer to Section 3.5.22).

Audit Mode
[Serinus Cal 3000]

Sets the instrument to sample from an external Ozone source. Used for
calibration of the photometer. Refer to Section 5.7.

Span Calibrate 03
[Serinus Cal 3000]

Calibrate the photometer span point to the current reading. Note the
instrument must be running a photometer point before it will enable
this function.

Zero Calibrate O3
[Serinus Cal 3000]

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

Pressure Calibration Menu

Refer to section 3.5.24.

Ozone Calibration Menu
[Serinus Cal 2000 & 3000]

Refer to Section 3.5.25.

MFC Calibration Menu

Refer to Section 3.5.26.

Pressure O3
[Serinus Cal 3000]

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

Temperature
[Serinus Cal 3000]

The instrument temperature during the last calibration.

3.5.24 Pressure Calibration Menu

Main Menu = Calibration Menu = Pressure Calibration Menu

FPRESSURE CALIBEATION MEHLU

Dacuum Set FPL. 92 .20 torr| B
Ambient Set PL. 709.30 torw
Fressure Units tory
AHmbient i

Cell

Internal Fump

Figure 86 — Pressure Calibration Menu Screen

Vacuum Set Pt.
[Serinus Cal 3000]

The zero point for the calibration. Activating this item will open a dialog
box of instructions. Refer to Section 5.3 for the calibration procedure.

Ambient Set Pt.

The high point for the calibration. Activating this item will open a dialog
box of instructions. Refer to Section 5.3 for the calibration procedure.

Pressure Units

Select the units that the pressure will be displayed in (torr, PSI, mBar,
ATM or kPa).

Ambient

The current ambient pressure (displayed in pressure units and as a raw
voltage).

Operation
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Cell
[Serinus Cal 3000]

The current photometer reaction cell pressure (displayed in pressure
units and as a raw voltage).

Internal Pump
[Serinus Cal 3000]

The current internal pump pressure (displayed in pressure units and as a
raw voltage).

03 Flow
[Serinus Cal 2000 & 3000]

Calibrates the Ozone flow. Refer to Section 5.2 for the calibration
procedure.

Vacuum Cal Mode
[Serinus Cal 3000]

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

Ambient Cal Mode

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

3.5.25 Ozone Calibration Menu

Note this menu only appears on a Serinus Cal 2000 & 3000.

Main Menu - Calibration Menu = Ozone Calibration Menu

OFEOHNE CALIBEATION HEHLU
Niluent
Flow
Mirn

=3

Figure 87 — Ozone Calibration Menu Screen

Diluent
[Serinus Cal 2000 & 3000]

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

Flow
[Serinus Cal 2000 & 3000]

Specify the flow desired for the Ozone calibration
process.

Min Range
[Serinus Cal 2000 & 3000]

This is the minimum value for the Ozone generator
calibration. The calibration is performed between the
Min and Max values.

Max Range
[Serinus Cal 2000 & 3000]

This is the maximum value for the Ozone generator
calibration. The calibration is performed between the
Min and Max values.

Ozone Calibration
[Serinus Cal 2000 & 3000]

Refer to Section 5.4 and Section 5.5 for the
calibration procedures.

Reset Ozone Cal
[Serinus Cal 2000 & 3000]

Resets the Ozone calibration to factory default.
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3.5.26 MFC Calibration Menu

Main Menu - Calibration Menu = MFC Calibration Menu

This menu allows a manual calibration of each MFC.

MFC CALIBRATION HMEHLU

Standard Temperature

Gas

MFC MFC Diluent
Diluent Fort 1
Foint 10

MFC Calibration F
Coeff. 0. 000000E+00
Coeff. 2.000000E+D03
Coeff. D.DDDUDDE'PDDE

=3

Figure 88 — MFC Calibration Menu Screen

Standard Temperature

User selected temperature for the MFC calibration.

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

MFC Select the MFC being calibrated.

Diluent Port Select a diluent port to open.

[MFC — MFC Diluent]

Source Port
[MFC — MFC Source]

Select a source port to open.

Points

Select the number of points to include in the calibration (5 - 10).

MFC Calibration

Refer to Section 5.1 for the calibration procedures.

Coeff. AO The polynomial terms for the MFC calibration. Default is 0.

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

Coeff. A2 The polynomial terms for the calibration. Default is 0.

Readout Calibration

Refer to Section 5.1.3 for the calibration procedures.

Coeff. AO The polynomial terms for the readout calibration. Default is 0.
Coeff. A1 The polynomial terms for the readout calibration. Default is 1.
Coeff. A2 The polynomial terms for the readout calibration. Default is 0.
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3.5.27

Service Menu

Main Menu - Service Menu

SERVICE HMEHMU

liagnostics

‘alculation
El

La.
Lo

1 E

REF =TAEILIZE

= Menu

Figure 89 — Service Menu Screen

Diagnostics Menu

Refer to Section 3.5.28.

Calculation Factors Menu
[Serinus Cal 3000]

Refer to Section 3.5.35.

Load Auto-Backup Config.

Loads the auto-backup configuration file. The
configuration is automatically backed up every night at
midnight.

Load Configuration

Loads a configuration file from the USB memory stick.

Save Configuration

Saves all of the EEPROM-stored user-selectable
analyser configurations to the USB memory stick
(calibration and communication settings, units,
instrument gain, etc.). If there are problems with the
instrument use this function to save settings to the
removable USB memory stick and send this file (and
the parameter list) to your supplier with your service
enquiry.

Save Parameter List

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

Instrument

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

Next Service Due

Displays when the next scheduled 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 the calibrator.
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3.5.28 Diagnostics Menu

Main Menu - Service Menu - Diagnostics Menu

DIAGHOSTICS HMEHU FEF STAEILIZE

Dligital FPots Menuw
Internal Pump Menu
lalwe Menu

Menu

Figure 90 — Diagnostics Menu Screen

Digitals Pots Menu

Refer to Section 3.5.29.

Internal Pump Menu
[Serinus Cal 3000]

Refer to Section 3.5.30.

Valve Menu Refer to Section 3.5.31.
Tests Menu Refer to Section 3.5.32.
Pres/Temp/Flow Comp. Set either ON or OFF. OFF is used when running

[Serinus Cal 3000]

diagnostics to see fluctuations in readings. The
default state is ON, to compensate for
environmental fluctuations.

Control Loop
[Serinus Cal 3000]

When ENABLED is selected, the microprocessor
maintains control of the digital pots; when
DISABLED is selected, the microprocessor does
not control the digital pots and the user can
manually adjust the digital pots. The red traffic

light will be ON while the control loop is disabled.

3.5.29 Digital Pots Menu

Main Menu = Service Menu = Diagnostics Menu - Digital Pots Menu

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

Unless the Control Loop is Disabled (refer to Diagnostics Menu, Section 3.5.28), changes to the pots
may be modified by the instrument. This is intentional; some diagnostics are best done with instrument
feedback and some are best done without.

Operation
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DIGITAL FOT= HMEHLU EESHD MEAS
Lamp HAdijust Fot
Lamp Current
FGA Gain
Input Pot
. (] ol t
|._.| [m] 1 ‘|'_ E
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m

Enable
DAC
Current

Figure 91 — Digital Pots Menu Screen

Lamp Adjust Pot 255 Sets the UV lamp current.

[Serinus Cal 3000]

Lamp Current 9.5-10.5 Displays the UV lamp current in mA.

[Serinus Cal 3000]

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

[Serinus Cal 3000]

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

Conc. Voltage (RAW) 0-3.1 The concentration voltage measured by the analog to digital
[Serinus Cal 3000] converter.

Conc. Voltage 0-3.1 The concentration voltage after adjustment for the PGA
[Serinus Cal 3000] gain factor.

Meas. Zero Pot (COARSE) 50-200 Electronic zero for the measure channel.
[Serinus Cal 3000]

Meas. Zero Pot (FINE) 0-255 Electronic zero for the measure channel.
[Serinus Cal 3000]

Ref. Voltage 1.5-4 The reference voltage of the detector.
[Serinus Cal 3000]

03 Gen. Override On-Off When On, enables the user to manually control of the Os
[Serinus Cal 2000 and 3000] generator.

03 Gen. Enable On-Off When On allows the user to turn ON or OFF the O3
[Serinus Cal 2000 and 3000] generator. Only editable if the Override is On.
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03 Gen. DAC 0-65535 Oz generator lamp. Only editable if the Override is On. The

[Serinus Cal 2000 and 3000] Os generator is controlled either by a coarse and fine pot or
a DAC.

03 Gen. Current 0-4.9 The O3 generator lamp current, as determined by the pot or

[Serinus Cal 2000 & 3000] DAC setting.

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

[Serinus Cal 3000] mode.

Electrical: Injects an artificial test signal into the electronic
processing circuitry on the main controller PCA to verify
that the circuitry is operating correctly. When in this
Diagnostic Mode, adjust the Diagnostic Test Pot from O to
255. This will produce a change in the concentration voltage
as well as the indicated gas concentration.

Preamp: Injects an artificial test signal into the Preamplifier
mounted on the Optical Cell to verify that the Preamplifier,
cabling and electronic circuitry on the main controller PCA is
operating correctly. When in this Diagnostic Mode, adjust
the Diagnostic Test Pot from 0 to 255. This will produce a
change in the concentration voltage as well as the indicated
gas concentration.

Diagnostic Test Pot 0 This Digital Pot is used for diagnostics only. When in the
[Serinus Cal 3000] Electrical or Preamp Diagnostic Mode, this Digital pot
should be adjusted from 0 to 255. This will produce a
change in the concentration voltage as well as the indicated
gas concentration.

Valve Drive V Pot 0 Additional valve drive voltage pot that is used by technicians
when troubleshooting.

3.5.30 Internal Pump Menu
Main Menu - Service Menu - Diagnostics Menu - Internal Pump Menu

Note this menu only appears on a Serinus Cal 3000.

INTEEHAL FPLUHF HEHU EKSHD FILL

=
]

-

FOINT

Figure 92 — Internal Pump Menu Screen
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Cell
[Serinus Cal 3000]

The current pressure in the photometer measurement cell.

Photometer
[Serinus Cal 3000]

The current photometer gas flow.

Internal Pump
[Serinus Cal 3000]

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

Internal Pump
[Serinus Cal 3000]

This field allows the internal pump to be turned ON or OFF. This field is
only editable when the Flow Control field is set to MANUAL.

Pump Control
[Serinus Cal 3000]

Set to MANUAL to disable the automatic flow control. AUTO allows the
flow PID to modify the pump coarse and fine settings. START will
transition to AUTO after one second.

Coarse
[Serinus Cal 3000]

Internal pump speed control (Coarse). This field is only editable when
the Flow Control field is set to MANUAL.

Fine
[Serinus Cal 3000]

Internal Pump speed control (Fine). This field is only editable when the
Flow Control field is set to MANUAL.

3.5.31 Valve Menu

Main Menu - Service Menu - Diagnostics Menu = Valve Menu

The Valve Menu allows the user to observe the instrument-controlled switching of the valves. If the
valve is ON it means the valve is energised. When a three-way valve is in the ON state it will now be in
the NC (normally closed) position as shown in the plumbing schematic. When the valve sequencing is
disabled, the user has the ability to turn the valve OFF and ON manually. It is recommended that the

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

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

UaLUE HMEHLU REF STAEILIZE

Figure 93 — Valve Menu Screen
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Valve Sequencing

When Enabled the valves will open and close under
instrument control (even if the user has manually
opened or closed a valve).

When Disabled the valves will change only in response
to manual controls.

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

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

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

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

or 4. If the optional source MFC is installed this will now

V4: Purge show the state of the purge valve.

[Optional]

V5: Purge Shows the status of the purge valve. If the optional

or source MFC is installed this will now show the state of

V5: Opt. Source the optional source valve.

[Optional]

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

[Serinus Cal 2000 and 3000]

Ozone with other gasses and is only used during a
titration.

V7: 03 Gen.
[Serinus Cal 2000 and 3000]

Shows the status of the Ozone generation valve.

V8: Photometer
[Serinus Cal 3000]

Shows the status of the photometer valve.

V9: Opt. Source 5
[Optional]

Shows the status of the valve for source port number
5.

V10: Opt. Source 6
[Optional]

Shows the status of the valve for source port number
6.

V11: Opt. Source 7
[Optional]

Shows the status of the valve for source port number
7.

V12: Opt. Source 8

Shows the status of the valve for source port number

[Optional] 8.
V13: Dilution 2 Shows the status of the dilution selection valve for
[Optional] instruments with dual diluent option.

Diluent Supply

Shows the status of the valve supplying the diluent.
This output can be used to automatically turn ON the
diluent supply when it is required.

Main Menu - Service Menu - Diagnostics Menu = Tests Menu

Operation
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TESTS HEHLU

Screen Test

Digital Inpepuwt T . Menu
Digital Output - Menu

Figure 94 — Tests Menu Screen

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

The up and down scrolling buttons will adjust the contrast.

Digital Input Test Menu Refer to Section 3.5.33.

Digital Output Test Menu Refer to Section 3.5.34.

3.5.33 Digital Input Test Menu

Main Menu - Service Menu - Diagnostics Menu - Tests Menu - Digital Input Test Menu

DIGITAL INFUT TEST HMEHU
ITnput 0PI

O O O Ol

—_ -

Figure 95 — Digital Input Test Menu Screen

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

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

3.5.34 Digital Output Test Menu

Main Menu - Service Menu - Diagnostics Menu - Tests Menu - Digital Output Test Menu
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Stupped

(FIN 11
(FIN 142
(FIM 21
(FIN 151
S [(FIM 2
(FIN 1E2
o (FIN 42
T (FIN 172

Figure 96 — Digital Output Test Menu Screen

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

Automated Test Steps through each output, turning it On and
Off.

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

3.5.35 Calculation Factors Menu

Main Menu = Service Menu = Calculation Factors Menu

Note this menu only appears on a Serinus Cal 3000.

CALCULATION FACTORS HMEHLU
Instrument Gain
Zero Off=zet O3
o

-ecthtion

Figure 97 — Calculation Factors Menu Screen

Instrument Gain A multiplication factor used to adjust the concentration

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

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

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

Background The correction factor calculated from the background cycle

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

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

Noise The standard deviation of the concentration. The

[Serinus Cal 3000] calculation is as follows:

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

current 25 samples. This is a microprocessor-generated
field and cannot be set by the user.

Note: This reading is only valid if zero air or a steady
concentration of span gas has been supplied to the
instrument for at least one hour.

3.5.36 Communications Menu

Main Menu = Communications Menu

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

COMMUNICATIONS HMEHLU
Data Logaina Mernuw
Seri. Communication

Ihput Menuw
Outpuwt Menw

Mernu

Figure 98 — Communications Menu Screen

Data logging Menu

Refer to Section 3.5.37.

Serial Communication Menu

Refer to Section 3.5.38.

Analog Input Menu

Refer to Section 3.5.39.

Analog Output Menu
[Serinus Cal 3000]

Refer to Section 3.5.40.

Digital Output Menu

Refer to Section 3.5.41.

Network Menu
[Optional]

Refer to Section 3.5.42.

Bluetooth Menu

Refer to Section 3.5.43.

3.5.37 Data Logging Menu

Main Menu = Communications Menu - Data Logging Menu
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When editing the numeric or text menus, the “-” key will delete the current parameter and move the
others up to take its place; the “+” key will insert a parameter at the current location and move the
ones below it down. The internal logger can log a maximum of 12 parameters.

DAaTa LOGGING HMEHLU
Data Log Interval
Data Loa Setwup —-MNumeric
Iata Log Setup —-Text

Figure 99 — Data Logging Menu Screen

Data Log Interval Displays the interval at which the data is saved to the USB
memory stick. Selecting 1 sec interval may result in occasional
measurements not being logged or slow response to serial
commands.

Data Log Setup —Numeric Numeric list of the parameters logged. This is a quicker way to
enter parameters (for lists of parameters refer to Table 51).

Data Log Setup —Text Select the list of logged parameters by name.

3.5.38 Serial Communication Menu
Main Menu = Communications Menu = Serial Communications Menu

SERIAL COMHMUHICATION HMEHU
Serial II

o T

port [RS5Z232

Ielay

0 I

F' o ‘|'_ oC 0 ]_

Multidropg

Figure 100 — Serial Communication Menu Screen

Serial ID This is the ID of the instrument when using Multidrop RS232
communications. This ID can be changed to support multiple
instruments on the same RS232 cable. The defaultis 1, 2 and 3 for
the 1000, 2000 and 3000 respectively.

Bayern-Hessen Serial ID This is the Bayern-Hessen ID used by the Bayern-Hessen Protocol.
[Bayern-Hessen Protocol]

031D This is the ID of the O3 gas used by the Bayern-Hessen Protocol.
[Bayern-Hessen Protocol]
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[Serinus Cal 3000]

Service port (RS232 #1)

The port parameters below are repeated for each serial port.

Multidrop port (RS232 #2)

Serial Delay Some older communications systems require a delay before the
analyser responds to a serial command. Enter the number of
milliseconds of delay required here (0 - 1000). The default is O,
meaning the analyser responds as quickly as possible to any serial
request.

Baudrate Sets the baud rate for this serial port (1200, 2400, 4800, 9600,
14400, 19200, 38400, or 115200).

Parity This controls the Parity of RS232 communication. This should be
left at the default None, unless your system requires otherwise.

Protocol Sets the protocol used for this serial port (Advanced, ModBus,
EC9800, Bayern-Hessen or GasCal). This must be set to Advanced
for Acoem supplied software.

Endian Select Little or Big endian mode for ModBus protocol.

[Modbus Protocol]

3.5.39 Analog Input Menu

Main Menu = Communications Menu = Analog Input Menu

The Serinus supports 3 analog inputs from the 25 pin I/O connector. Each inputis a 0 to 5 volt CAT 1
input that can be scaled and logged to the internal memory, or accessed remotely as parameters

199 - 201.

CAUTION

Exceeding these voltages can permanently damage the instrument and void the

warranty.

AMALOG THPUT HMEHNLU

Arnalog Dew Point
Foint

DIew

Enabled|B

Temperature
Multiplier

Off

Eeading

Eelatiue

Humidity

Figure 101 — Analog Input Menu Screen
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Analog Dew Point The instrument has a diluent Dew Point option installed. Default is
Disabled.

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

Multiplier The input voltage will be multiplied by this number. For example, if

a sensor has a 0 - 5V output for a temperature of
-40 °C to 60 °C, the multiplier would be (60 - (-40))/5 = 20.

Offset This value will be added to the above calculation. Continuing the
example in the multiplier description, the offset should be set to -
40, so that a voltage of 0 V, will be recorded as -40 °C.

Reading The current reading from the input voltage, after the multiplier and
offset has been applied. This is the value that is logged or reported
as parameter 199 - 201 via USB or serial requests.

3.5.40 Analog Output Menu
Main Menu = Communications Menu = Analog Output Menu

Note this menu only appears on a Serinus Cal 3000.

AHALODG OUTEPUT HMEHU
Qutput Mode Uoltage|H

Channel 1
MHame

Farameter
Min Range
Max Rangae

OQuer-Ranging Discabled E
pe

Figure 102 — Analog Output Menu Screen

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

Channel 1 Channel 1 as default will be setup to be Parameter 50, which is O3 instantaneous reading.
This Channel can be user defined to any of the available parameters (for a list of
parameters refer to Table 51).

IF the user has the optional MFC source this option will not be available.

Name Text list of the parameter defined to output through the analog output (for a list of
parameters refer to Table 51).

Parameter Numeric list of the parameter defined to output through the analog output. This is a
quicker way to enter parameters (for a list of parameters refer to Table 51).

Min Range Sets the lower range limit (in concentration units). This is the value at which the analog
output should be at its minimum. For example, 4 mA for a 4 to 20 mA current output.

Max Range Sets the upper range limit (in concentration units). This value can be edited but cannot
exceed the Over Range value. This is the value at which the analog output should be at its
maximum. For example, 20 mA for a current output.

Over-Ranging : Set to Enabled or Disabled to turn the over-ranging feature ON or OFF.
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Over-Range This field is only editable when Over-Range is set to Enabled. Set to the desired over
range value. This value cannot be set below the Range value. This is the alternate scale
the used for the analog output when over-ranging is active and enabled. When 90 % of
the standard range is reached, this over range is automatically entered. When 80 % of the
original range is reached, it returns to the original range.

Hold for Cal.

Main Menu = Communications Menu = Analog Output Menu

These items appear when Output Mode is set to Voltage.

Voltage Offset Choices are 0V, 0.25 V, and 0.5 V. This sets the voltage for a
reading of 0. Since the output cannot go negative, this offset
can be used to record negative readings.

0.5V Calibration Enables the user to calibrate the analog output at a low point.
Increase/decrease the value until the connected equipment
reads 0.5 V.

5.0V Calibration Enables the user to calibrate the analog output at maximum

output (5 V). Increase/decrease the value until the connected
equipment reads 5 V.

Main Menu > Communications Menu - Analog Output Menu

These items appear when Output Mode is set to Current.

Current Range Enables the user to set desired current ranges. Choices are
0-20mA,2-20mA or4-20 mA.

4mA Calibration Enables the user to calibrate the current output at a low point.
Increase/decrease the value until the connected equipment
reads 4 mA.

20mA Calibration Enables the user to calibrate the current output at a full scale

point (20 mA). Increase/decrease the value until the connected
equipment reads 20 mA.

Main Menu = Communications Menu -> Digital Output Menu

The digital outputs are shared among digital alarms and point and sequence definitions. A digital
output that is designated as a digital alarm will display an R instead of a 0, 1, or X in the digital mask.

Page 116



/\ acoem

DIGITAL COUTPUT HMEHLU

Idle Mask l]l]l]l]l]l]l]l]

DOO  FIN 1 IDisabled
D01  PIM 142 Dicabled
DOZ  FINz IDisabled

O3  rIN 1=

DO4  (FIN 3

DOS  (PIM 1D
DOE (FIN 42

DOT  FIN 172 i Ea:h led E

Figure 103 — Digital Output Menu Screen

LU<E
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Idle Mask This is the state of the digital outputs when the instrument is

IDLE. When the instrument is running a point or sequence, the
digital output masks for the point, sequence, and digital alarms
will be combined (OR operation) with this pattern (any bit that is
a 1 in either this mask, the point mask, the sequence mask, or
the a digital alarm will be set to 1).

DO N (Pin X) Associates a state with a digital output. There are 8 digital

outputs (the pin numbers are for the 25-pin connector). Each
one can have one of the associated states listed in

Table 4 — Digital Output States. The pin will be driven high while
the analyser is in that state.

If a pin is set to anything other than Disabled, that pin will not
be available for point or sequence masks.

Active Each pin can be set to be active High or Low. Active High means

associated event occurs.

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

Table 4 - Digital Output States

Digital Output State Description

Disabled No state (this output is never set high).
Pwr Supply Fail Power supply fault.

Ref Volt. Fail Reference voltage fault.

A2D Fail Analog to digital fault.

Lamp Fail Lamp fault.

Flow Fail Photometer flow fault.

Flow Heat Fail Flow block heater fault.

Lamp Heat Fail Lamp heater fault.

Chassis Tmp Fail Chassis temperature fault.

USB Disconnected The USB memory stick is not communicating.
Background Performing a background.

Span Performing a span check.

Operation
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Digital Output State Description

Zero Performing a zero check.

System Fault Any system fault (the red light is ON).
Diluent Flow Fault A diluent flow fault.

Source Flow Fault A source flow fault.

Ozone Flow Fault An Ozone flow fault.

Maintenance Mode User has activated maintenance mode.
Over Range AO 1 Over range for analog output 1 is active.

3.5.42 Network Menu (Optional)
Main Menu = Communications Menu = Network Menu

The Network Menu only appears when the Network Port is enabled (refer to Hardware Menu, Section
3.5.47). The Network Menu allows the user to view or set the |.P. address, Netmask and Gateway if
the optional network port is installed.

HETHORE HEHLU

Start-up Mode

IF Address 192.168.

Hetmask 235.25935.255.

i 192.168. 0.
aAdvance

IDLE

Figure 104 — Network Menu Screen

Start-up Mode The following modes are available:

NORMAL: In this mode nothing is done with the network port
during boot-up. It is assumed to be configured correctly or unused.

READ IP: This mode interrogates the network port for its IP
address. The menu will display the network address after boot-up.
SET IP: The user may enter an IP address, Netmask, and Gateway
address (following the usual rules for formatting these addresses).
Note that at this time the instrument does not validate the
correctness of these entries.

When the user cycle power, the instrument will first instruct the
network port on its new address. It will switch to Read IP mode
and read back the address it just set so that the user may verify it
in the menu.

Set DHCP: This sets the network port into DHCP mode, allowing
the network to assign the instrument an IP address.

IP Address This is the current IP address of the instrument.
[Read IP or Set IP Start-up Mode]
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Netmask
[Read IP or Set IP Start-up Mode]

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

Gateway
[Read IP or Set IP Start-up Mode]

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

ID
[Set DHCP Start-up Mode]

This is the ID of the instrument. Use the keypad to edit this field.
The default ID setting is Serinus(Acoem ID).

The word Serinus is always the first part of the name and cannot
be edited. The second part is the Acoem ID.

Adaptor is in DHCP mode
[Set DHCP Start-up Mode]

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

Protocol Sets the protocol used for the network port (Advanced, ModBus,
EC9800, Bayern-Hessen or GasCal). This must be set to Advanced
for Acoem supplied software.

Endian Select Little or Big endian mode for ModBus protocol.

[Modbus Protocol]

Bayern-Hessen Serial ID

[Bayern-Hessen Protocol]

This is the Bayern-Hessen ID used by the Bayern-Hessen Protocol.

031D
[Bayern-Hessen Protocol]
[Serinus Cal 3000]

This is the ID of the O3 used by the Bayern-Hessen Protocol.

To read the IP address, refer to Section 4.3.1.

To set the IP address, refer to Section 4.3.2.

3.5.43

Bluetooth Menu (Optional)

Main Menu = Communications Menu = Bluetooth Menu

Serinus Cal instruments support Bluetooth communication through the Serinus Remote Android

Application (refer to Section 4.8).

Note: If the user has security concerns about the Bluetooth, it can be disabled by disconnecting
the ribbon cable connecting the Bluetooth module to the main controller PCA. This will disable the
Bluetooth and remove the Bluetooth menu item from the communications menu after a power

cycle.

BLUETOOTH HMEHU
BEluetooth

Discnnnected
3

Serinus111222

Figure 105 — Bluetooth Menu Screen
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Bluetooth This field indicates whether the instrument is remotely connected
to an Android device.

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

ID This is the Bluetooth ID of the instrument. Use the keypad to edit

this field (refer to Section 3.3.1 for instructions on entering text
with the numeric keypad).

The default ID setting is Serinus(Acoem ID).

Note: The word Serinus is always the first part of the name and
cannot be edited. The second part is the Acoem ID.

3.5.44 Trend Display Menu

Main Menu - Trend Display Menu

TREHMD DISFLAY HMEHLU
Farameter

toscale

=

Figure 106 — Trend Display Menu Screen

Parameter Allows the user to select a parameter from 0 - 251 to
graph on the trend display.

Name Displays the name of the Parameter the user has
selected.

Autoscale Autoscale can be ON or OFF. When it is “On” the
parameter will be scaled automatically for user
convenience based on the current values logged.

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

Max This is the maximum scale of the chart as defined by the
Autoscale or the user.

Clear Clears the current data points in the Chart.

Data Log Interval

The data log interval can be user set from 1 sec interval
up to 24 hours.

Chart

This field enters a screen with a graph of the user
selected Parameter (Refer to Section 3.5.45).

3.5.45 Chart

Main Menu - Trend Display Menu = Chart
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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 to Table 51). Changing the logged parameter will reset the chart.
However, up to the first four Instantons gas and Ozone values are always memorized. Changing the
Data Log Interval resets all charts.

(L]
CHAS=1IS TEMPEERATURE

.—"||'|

1

I P)

| wvn

IllllulJ lnlllll.l "IH',I'IJ I'u'l lfl'
2246 @

220355@ | sSecg LEEQ

IDLE @

Figure 107 — Chart Screen
Chart Title (1)
Displays the name of the parameter as it would be displayed on the advanced protocol parameter list.
Data Log Interval (2)

Displays the value of the data logging interval as determined by the user in the Trend Display Menu
(refer to Section 3.5.44).

Chart X-Axis (3 & 4)
(3) Displays the time stamp for the oldest data point (left hand side).

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

Chart Y-Axis (5 & 6)

(5) This is the minimum scale as defined by the autoscale or the user (refer to section 3.5.44).
(6) This is the maximum scale as defined by the autoscale or the user (refer to section 3.5.44).
Current Data Point Value (7)

Displays the current value of the newest data point unless the cursor is active then is displays the
current cursor data point value.

Units (8)

Displays the units of measure for the parameter that the user has selected.
Data Points (9)

Displays the last 240 data points recorded for the selected parameter.

Chart Cursor (10)
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If the user wishes to know the value at any at a particular data point on the chart, the cursor can be
used. The cursor is activated by pressing the ( - ) key on the keypad and is represented by a vertical
line on the chart. The cursor can be moved left or right by the ( - ) or ( +) key respectively. This cursor
location now represents the current data point value of interest. The cursor will stay with the chosen
data point and move with the updating chart. When the cursor finally hits the end of the chart it
deactivates and the current data point value will now be the latest data point entering the chart.

Mode (11)
This Field indicates the mode the instrument is currently running.
Back (12)

Pressing back allows the user to access other menu items while the chart is still logging in the
background.

Digital Output State Description

Left Selection Button Returns the user back to the trend display menu.

Scrolling Buttons Using the scrolling buttons will cycle through the user
selected parameter as well as any default gas(es)
currently logging.

- Button Pressing the ( - ) button will bring up the cursor and move
it to the left.
+ Button Pressing the ( + ) button will move the cursor to the right.

When the cursor moves all the way to the right due to
the chart moving it will deactivate.

3.5.46 Advanced Menu

This menu is accessed via a different method than the other menus. From the Home Screen press the

following keys: HHH

This menu contains technical settings, diagnostics and factory hardware installations. No items in this
menu should be accessed without authorisation and supervision of qualified service personnel.

ADUVANCED HMEHU AMFLE ME&S
Languaae
Hardware HMernuw

‘|‘_. [m] :
Febuild Ind
Ho Hegatiue

Figure 108 — Advanced Menu Screen

Language Select a language.

Hardware Menu Refer to Section 3.5.47.
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Service Displays

When set to On, new items appear on many different
menus. These fields are for diagnostic and service
personnel only. Default is Off.

Next Service Due

Enter the next service due date.

Jump to Next State
[Serinus Cal 3000]

Move to the next mode (for example, from fill to
measure). This command is most commonly used to
force an instrument out of warm-up early.

Parameter Display Menu

Refer to Section 3.5.49.

Reset to Factory Defaults

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

Rebuild Index

If a data log becomes corrupted it may be possible to
restore It by rebuilding its index file. This command will
ask the user to specify a month and will rebuild the index
for that month. This operation can take many minutes
and it should not be interrupted. While the file is
rebuilding any data logging will be suspended.

3.5.47 Hardware Menu

Advanced Menu - Hardware Menu

This menu contains factory hardware installations. If the user reset to factory defaults, then they may

need to revisit this menu to re-install optional features.

HARDHARE HEHLU

Front
MHetwork
Orifice
Hhaloxy

Ozone
Warm
MFC

Duwual

Fanel

Dew
L amp
oz
Installation
Diluent

Serinus Cal 30000
Stule Aluminiwum
Enabled
0.300
Enabled
Standard
Enabled
Mernu k

EnahledE

=

Fort
Size
Foint

Gen .

Jglue

Figure 109 — Hardware Menu Screen

Model

Select the instrument model. 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 an instrument
with firmware set to an incorrect model.

Front Panel Style

Choosing the incorrect front panel will result in the traffic lights
behaving inconsistently. Default is Aluminium.

Network Port

The instrument has a network port. Default is Disabled.

Orifice Size
[Serinus Cal 3000]

Specify the input orifice for the calibrator. Note that unlike the
Serinus line of analysers, the Serinus Cal 3000 uses both an orifice
and an internal pump. Default is 0.3.

Analog Dew Point

The instrument has a diluent Dew Point option installed. Default is
Disabled.

Operation
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Ozone Lamp
[Serinus Cal 2000 & 3000]

Specifies the type of lamp used in the ozone generator.
Default is Standard.

Warm 03 Gen.
[Serinus Cal 2000 and 3000]

If Enabled, keeps the O3 Gen lamp at a minimum voltage even
when not being used. Keeping the lamp warm will improve Ozone
response time. Default is Disabled.

Please note that during an Ozone Zero point (when the instrument
has been instructed to produce 0.0 Ozone concentration) the lamp
will be turned completely OFF, regardless of this setting.

MFC Installation Menu

Refer to Section 3.5.48.

Dual Diluent Valve

If Enabled, allows the calibrator to select between two diluents.
Default is Disabled.

Optional Source

If Enabled, allows the four additional input valves V5-V8. Default is
Disabled.

Ozone MFC Control
[Serinus Cal 2000]

Serinus Cal 2000 can be reconfigure to use an MFC for Ozone flow
control. Defaults is Disabled.

Shielded Bench
[Serinus Cal 3000]

The instrument has a shielded bench. Default is Disabled.

Advanced Menu = Hardware Menu = MFC Installation Menu

Select an MFC by capacity (i.e. 50 SCCM) from the list of supported capacities. When an MFC is selected, the
polynomials for its calibration will be displayed along with its corresponding readout calibration.

MFC Source This is the primary source MFC calibration Co-efficient.

MFC Opt Source This is the optional source MFC. The microprocessor will
select the correct MFC to use based on the concentration
requested and the capacity of the MFC.

MFC Diluent The primary diluent MFC.

MFC Opt Diluent

Optional diluent MFC. Will be used when the primary MFC
cannot accurately supply the requested flow.

(Repeated) The sections below are repeated for each MFC.

MFCn This is the label for one of the 4 potential MFC’s available.
When the optional MFC’s are set to “None” they will not
display any of their co-efficient values.

Coeff. A0 Co-efficient for MFC.
Coeff. Al Co-efficient for MFC.
Coeff. A2 Co-efficient for MFC.

Readout Calibration

Each available MFC will have its own Correction Co-efficient
for the MCF readout.

Coeff. AO Co-efficient for Readout calibration.
Coeff. Al Co-efficient for readout calibration.
Coeff. A2 Co-efficient for readout calibration.
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Advanced Menu = Parameter Display Menu

Used to display a parameter in real-time on the screen (refer to Table 51 for a full list of parameters).

Data Parameter Enter the advanced protocol parameter number.
Name Displays the name of the selected parameter.
Value Displays the current value of the selected parameter.
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4. Communications

The Serinus has a number of different interfaces for communication with other equipment (RS232,
USB, 25 pin digital/analog input/output, TCP/IP network (optional)/Diluent Control and Bluetooth). A
demonstration version of Acoem’s Airodis software is included with the instrument, enabling basic
data downloads and remote operation from a PC running a supported MS Windows operating system.
The full version of Airodis is available separately, and includes automated collection, data validation,
and complex reporting by multiple users. Refer to the Airodis Manual and Section 4.7 of this manual
for details on setting up and communicating with the Serinus.

Communication Ports

Figure 110 — Communication Ports

4.1 RS232 Communication

RS232 communication is a very reliable way to access data from the instrument, and is recommended
for use in connection to a data logger for 24/7 communication. Both RS232 ports are configured as
DCE, and can be connected to DTE (Data Terminal Equipment such as a data logger or computer).

Port #2 also supports a multidrop arrangement (a configuration of multiple analysers connected via
the same RS232 cable where the transmit signal is only asserted by the instrument that is spoken to).

For reliable Multidrop RS232 communications follow these guidelines:

Verify that the Multidrop ID is set to a unique value which is different to the other analysers in
the chain (refer to Serial Communication Menu, Section 3.5.38).

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

The Multidrop RS232 cable should be kept to less than 3 meters in length.

A 12K ohm terminating resistor should be placed on the last connector of the cable. (connect
from pin 2 to pin 5 and from pin 3 to pin 5) (Refer to Figure 111).

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

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

RED ¥ 2
12k
— BLUE 3
12k
— GREEN ¥+ 5

SERINUS 44 NH3/NOx ANALYSER
RS—232 DB9 Connector M—F

>
RED ¥ 2
BLUE +3
GREEN + 5
DB9 Connector M—F >
RS—-232 PORT4
>
2 +RED
3 4 BLUE
5 +GREEN

Figure 111 — Multidrop RS232 Cable Example

4.2 USB Communication

This is ideal for irregular connection to a laptop running Acoem’s Airodis software to download logged
data and remotely control the instrument. Due to the nature of USB, this is a less reliable permanent
connection as external electrical noise can cause USB disconnection errors on a data logger.

For more information on regarding connecting over USB, making connections refer to Section 4.7.1.1.

Note: Only the Advanced protocol is supported for USB communication.
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4.3 TCP/IP Network Communication (Optional)

Instruments with the optional network port installed can be accessed using a TCP/IP connection. Figure
112 shows examples of some possible configurations for remote access.

Direct Connection
Serinus Computer
IP:192.168.0.2 IP:192.168.0.3

Cross-over LAN Cable

LAN

Serinus Modem,/Router Computer

IP:192.168.0.2 IP: 19216801 IP:192.168.0.3

LAN Cable LAMN Cable /Wireless

WAN
Serinus Modem/Router Computer
LANIP: 192.168.0.2 LANIP: 192.168.0.1 LAMIP: 1592.168.1.1 LANIP:192.168.1.3

WANIP: 1921251251 WANIP:192.1251201

— .
<
ISP Internet

LAMN Cable LaMN Cable fWireless

115P: Internet Service Provider

Figure 112 — Example of Typical Network Setups

Communications Page 129



Serinus Cal 1000, 2000 & 3000 User Manual 4.1

Note: In Figure 112 all the IP addresses are taken as an example. The WAN IP addresses are
normally provided by your ISP. Whereas, the LAN IP addresses can be set manually to any range
which is within the subnet of the Modem/Router/switch.

Use a cross-over LAN cable to connect the instrument directly to a computer, or a standard LAN cable
for connection to a Modem/Router/Switch as shown in Figure 112. The computer could be connected
to the Modem/Router using either CAT5 cable or a wireless connection, but the instrument must be
connected using CAT5/6 cable.

4.3.1 Reading Network Port Setup
To read the current network port settings perform the following steps:
Procedure

1. Open - Main Menu = Communications Menu = Network Menu.
2. Select - Start-up Mode = Read IP - Accept.

3. Manually use the power switch on the rear of the instrument to turn the power OFF. Leave the
instrument OFF for 10 seconds before turning the power back ON.

4. Open - Main Menu = Communications Menu = Network Menu.
5. The current network port settings will now be displayed on the screen.

6. When viewing is complete select - Start-up Mode = Normal - Accept.
4.3.2 Setting Network Port Setup

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

Procedure

1. Open - Main Menu = Communications Menu = Network Menu.
2. Select - Start-up Mode - Set IP - Accept.

3. Edit - IP Address - (Change the IP address to the address the user wishes to use within the
Modem/Router/Switch Subnet).

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

HETHORE HMEHLU
Start-up Mode

IF Addre=ss 192.168. .

Hetmask 2535.255.255.

i 3 . 192.168. 0. 1
Advanced

Figure 113 — Example of Network Menu Setup
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7. Once completed, use the power switch on the rear of the instrument to turn the power OFF. Leave
the instrument OFF for 10 seconds before turning the power back ON.

Note: Manually perform a hardware power cycle every time the IP address is changed for it to take
effect.

8. Open - Main Menu = Communications Menu = Network Menu.

9. The Start-up Mode automatically changes to Read IP and the current network port settings will be
displayed on the screen.

10. When viewing is complete select - Start-up Mode = Normal - Accept.

When using the network port to connect to the router/modem with NAT enabled, the user will need
to add IP mapping to ensure that data is forwarded through to the desired port. This is known as port
forwarding. To set-up the port for the instrument, the user needs to go into the modem/router
configuration. Normally, the user will see the port forwarding setup under Port Forwarding, NAT or
Port Mapping menu. Below is an example port forwarding setup.

The default port for the Serinus range of instruments is 32783. The destination address is the
instrument IP address setup in the Network Menu.

ltem Protocol Incoming Address Incoming Port Destination Address Destination Port

32783 - 32783 192.168.0.2 32783 - 32783

=3

0.

[ =]

1 tcp 0.

Figure 114 — 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 instrument Network Menu.
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1k + Airodis Client - Airodis = | G
File Home | Station | Channels  DataManager  Audit  Rules
— 7 =]
BE @ ™= &
Acquire  Set Logger Remote Add/Remove Download
Configuration ~ Clock  Control  Database  Directory
D StatiomNamE & General Parameters Reporting Intervals
@ 3[Serinus30 ) B | Name LogInteval  Logger ReportID
Station Name Serinus 30 [Report T 0:00:00
Company Name  Ecotech
oo Ecotech Serinus
Time Zone (UTC~10:00) Canberra, Melbourne, Sydney
ChangewithDST [
Latitude 0°0'0.00"N
Longitude 0°0'0.00"E
Elevation (m) 0
Data Parameters Communication Parameters
Database Name: Serinus Dema | Device ID 0 |
Link Type Tce =]
1P Address 192.168.02
Port 32783
1 stations FEE

Figure 115 — LAN Network Set-Up (Airodis)

WAN

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

the remote modem/router.

1 - Airodis Client - Airodis = | |
9 Home | Station | Channels  DataManager  Audit  Rules ~
= 2 =
B @ = & Y
Acquire  Set Logger Remote Add/Remove Download
Configuration  Clock  Control ~ Database  Directory
D Y Station Name § General Parameters Reporting Intervals
& 3|Serinus 30 ) 3 ] Name Loglnterval  Logger ReportID
Station Name Serinus 30 [Report1 | 0:00:00
Company Name Ecotech
Logger Ecotech Serinus
Time Zone (UTC~10:00) Canberra, Melbourne, Sydney
ChangewithDST [0
Latitude 0°0'0.00"N
Longitude 0°00.00"E
Elevation (m) 0
Data Parameters Communication Parameters.
Database Name Serinus Demo. | Device ID o |
Link Type TcP [=]
IP Address 192.125.125.1
Port 22783
1 stations FEE

Figure 116 — WAN Network Set-Up (Airodis)

4.4 Analog/Digital Communication

The 25 Pin analog/digital port on the rear panel of the instrument sends and receives analog/digital
signals to other devices. These signals are commonly used for warning alarms.
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Analog outputs only available on a Serinus Cal 3000. Serinus CAL 3000 is equipped with one analog
outputs that can be set to provide either voltage (0-5V, 0.25-5V,0.5-5V, 0-10 V) or current
(0-20,2-20,4-20mA). The analog outputs are tied to user selected parameters (refer to Table 51).

For 0 - 10 V analog output operation, set the output type to current and move the jumpers (JP3) on
the rear panel PCA to 0 - 10 V (refer to Figure 117). Ensure the Current Range is set to 0 - 20 mA to
obtain the 0 - 10 V range. When calibrating the (current) analog output with the jumper set to
0 - 10V, the 4 mA calibration target is now a 2 V target and 20 mA calibration target is now a 10 V
target.

Note: When the second source MFC option is enabled, analog outputs will no longer be available.

Equipment Required

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

Procedure

1. Open - Main Menu = Communications Menu = Analog Output Menu (refer to Section 3.5.40).
2. Select - Output Mode = Voltage.

3. Connect a multimeter (using an appropriate adaptor or probes on the multimeter) to the ground
(pin 24) and the relevant output pin (pin 23).

4. Edit - 0.5V Calibration - (until the multimeter reads 0.500 V + 0.002) - Accept.
5. Edit - 5.0V Calibration - (until the multimeter reads 5.00 V + 0.002) - Accept.

Equipment Required

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

Procedure

1. Open - Main Menu 2 Communications Menu = Analog Output Menu (refer to Section 3.5.40).
2. Select - Output Mode = Current.

3. Connect a multimeter (using an appropriate adaptor or probes on the multimeter) to the ground
(pin 24) and the relevant output pin (pin 23).

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

The instrument is also equipped with three analog inputs with resolution of 15 bits plus polarity,
accepting a voltage between 0 - 5 V. These go directly to the microprocessor and should be protected
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to ensure static/high voltage does damage the main controller PCA (instrument warranty does not
cover damage from external inputs).

4.4.3 Digital Status Inputs

The instrument is equipped with eight logic level inputs for the external control of the instrument such
as Zero or Span sequences. Each input has a terminating resistor which can be either PULL UP or PULL
DOWN. This is set using the jumper JP1 on the rear panel PCA (refer to Figure 117).

4.4.4 Digital Status Outputs

The instrument is equipped with eight open collector outputs which will convey instrument status
condition warning alarms such as no flow, sample mode, etc. Two of the digital outputs can be set so
that there is +5 V and +12 V available on the 25 pin connector for control purposes, instead of digital
outputs 0 and 1.

In the default jumper locations (refer to Figure 117) these two outputs will function normally as open
collector outputs. If moved to the position closer to the 25 pin connector then the DO 0 will supply +12
V and DO 1 will supply +5 V.

The +12 V and +5 V supplies are limited to about 100 mA each.

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

(1 [ (1] 0 [ [0

& 3 R
14 25 U U
000000000000 0000 0C00
O 0000000000000 O O O ¢ 93 b O [afeYeYeYe) O O 00000 O
T 2 1 5 Jpg T 5
1Pl 15 0000 12 il
nu ANALOGDIGI TAL Q000 W s RS232 »2 RS232 #1
DIGITAL INPUT
ol BLEL T BEN
Jp2

2O Opsy Jp3
(O OpiGITAL ouTRUT EE 0-100 I4
0o o0 Ojpo 1 ANALOB OUTPUT
cuRReNT JP1 \
:Té —— —— Al Al A

DIGITAL INPUT
PULL UP,DOWN

= [+5v (o] ]-]o-100

DIGITAL OUTPUT ANALOG OUTPUT
DO 1 CURRENT

A0 Al A2 /

Figure 117 — 25 Pin Rear Panel PCA (Default Jumpers Highlighted)
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102
DO T v g
Lo
Do 1 T —sv poo — - PEN
DO 1 = O
no2 =T
DO 3 : o - _
From Microprocessor DO 4 ]2 O Digital Outputs x 3
X8 DO s m 0
DO 6 7 O
= DO 7 = 0
GND GND —2—+-0
— DIO —1—0
-5V GNI)l— —|IS\ — DI TR
D12 = O
D13 0 _, .
10K DI 4 20 o Digital Inputs x 8
To Microprocessor ¢ he ‘ DI5 2? Q
x8 3K9 D16 5 o
(b1 =10
GND —51—0
GND ADD ——10
From Digital to J\nalu_'b—l A0 ﬁ 8] } Analog Outputs x 3
Converter AO2 7 ]
x3 GND —7—1—0 |
ALO =
GRD (JND Al %; o Analog Inputs x 3
To Analog to Digital ¢ AT2 - \)cn/
oy 22(JK
C‘;‘““‘“er 100nF ANALOG / DIGITAL
* 25 Pin Female Connector
GND  GND

Figure 118 — Analog & Digital I/0 Individual Pin Descriptions

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

Exceeding 12VDC or drawing greater than 400mA on a single output or a total
greater than 2A across the 8 outputs can permanently damage the instrument
and void the warranty.

4.5 Diluent Control

This port is used to control an external Zero Air Generator (such as the Acoem Australasia 8301LC) by
providing a 12 V signal when the Diluent is required.

4.6 Logging Data

When the user receives the instrument from the factory it will have a default set of parameters already
setup in the internal data logger. These select few parameters have been chosen for their relevance in
assisting in troubleshooting the instrument.

4.6.1 Configure Instrument Internal Logging

In order to log data the user must first specify a data logging interval. This is how often data will be
logged to the USB memory stick. It is possible to log a maximum of 12 parameters. These parameters
can be selected by name or by parameter number using the parameter list as a reference (refer to
Table 51).

46.1.1 Data Log Setup —Numeric

Procedure

1. Open - Main Menu = Communications Menu = Data Logging Menu (refer to Section 3.5.37).
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2. Select - Data Log Interval - (adjust to the desired value) - Accept.
3. Open - Data Log Setup —Numeric - (select the storage location to edit).

4. Edit - (Change the value in the selected storage location “Parameter n” to the preferred parameter
to be logged) - Accept.

Procedure

1. Open - Main Menu = Communications Menu = Data Logging Menu (refer to Section 4.6.1.2).
2. Select - Data Log Interval - (adjust to the desired value) - Accept.

3. Open - Data Log Setup —Text - (select the storage location).

4. Select - (Change the name in the selected storage location “Parameter n” to the preferred

parameter to be logged) - Accept.

4.7 Using Airodis Software to Download Data

This instrument can communicate with a PC using RS-232 (Serial), TCP/IP (Network), Bluetooth or USB.
Serial, Bluetooth and network communications do not require additional drivers. When using a USB
connection, the driver must be installed first.

Before connecting the USB cable form a PC to the instrument, the Serinus USB driver must be installed.

1. Power ON the instrument and connect it to a PC with a USB cable. The user should receive a prompt
if the driver needs to be installed. If not, open Device Manager (Under “System” in Control Panel),
find the device and select “Update Driver Software”.

- y
&= Device Manager =NAEN X

File Action View Help
e | =B HE | FKS

> 'JwJ Human Interface Devices -
p g IDE ATA/ATAPI controllers

b i Imaging devices

ey Keyboards

b B Mice and other pointing devices

> i Modems

b - Monitors

b - Network adapters

-|f5 Other devices

|lify Serinus Gas Analvser
b BB Portable Devices Update Driver Software...
b 2 Processors Disable

> % Sound, video and
b M System devices

m

Uninstall

b ¥ Universal Serial By Scan for hardware changes

Properties

Launches the Update Driver 5
\

Figure 119 — Installing Driver Software (Device Manager)

2. When prompted where to search for the driver, select “Browse my computer for driver software”.
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\\j Il Update Driver Software - Serinus Gas Analyser

How do you want to search for driver software?

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

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

Cancel

Figure 120 — Update Driver Popup

3. The Serinus USB driver is located on the green Ecotech resources USB stick under “\Drivers\Ecotech
Analyser”. Select this directory and click Next.

@ Il Update Driver Software - Serinus Gas Analyser

Browse for driver software on your computer

Search for driver software in this lecation:

D\Drivers\Ecotech Analyser - Browse...

[¥]Include subfalders

< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

Figure 121 — Update Driver Popup (Directory Location)

4. If the user receives a confirmation prompt to install the driver, select Install.
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) |l Update Driver Software - Serinus Gas Analyser

Installing driver software...

[+Z] Windows Security &J

Would you like to install this device software?

Name: CDM Driver Package - Bus/D2XX Driver
d Publisher: Ecotech P/L

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

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

Figure 122 - Installing Driver Confirmation Prompt

5. If everything went smoothly, Windows will inform the user that the driver was successfully

installed.
[ =5=)
) |1 Update Driver Software - Serinus Series Gas Analyser
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:
Serinus Series Gas Analyser
Figure 123 — Successful Driver Installation
4.7.1.2 Connecting over Serial (RS-232)

The following steps outline how to setup the instrument for connection to a PC or datalogger (refer to
Section 3.5.38).

Procedure

1. Open - Main Menu = Communication Menu - Serial Communication Menu.

2. Determine which RS232 Port the user is physically making the connection with. Remember,
multidrop is only supported on RS232 #2.

3. Select - Baudrate = 38400 - Accept (Set an appropriate baud rate, default is 38400).
4. Select - Protocol - Advanced - Accept.
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If the user is running Airodis in a multidrop configuration, ensure that the Serial ID is unique for each
instrument on the chain.

4.7.1.3 Connecting over Network (TCP/IP)

Refer to Section 4.3.2 to setup the instrument for connection to a PC or datalogger using a static IP
address.

4.7.2 Installing Airodis

The user can download data from the instrument using either a full retail (paid) version of Airodis or
with the demo version which is included on the green Product Resources USB Stick. The demo version
has limited functionality, but will allow the user to download and export data from up to three
instruments. If the user doesn't have Airodis Installed, they can obtain it from the following address:

http://www.airodis.com.au

The installer is straightforward: Ensure the user selects the correct version of software to install for
their operating system. If they are running 64-bit windows, install the 64-bit (x64) version. Otherwise,
install the 32-bit (x86) version.

4.7.3 Configuring Airodis

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

2 Airodis Workspace Manager - Airodis El_lﬂ—hJ
File Processes
i 5
el B . |
Launch  Client Report Server Download Report
Workspace Manager Server  Scheduler
Start/Stop Processes
Database
Workspace Name Airodis -
Database Type (@) Local File () 8QL Server
Instance Mirodis
Login Windows SQL
Username
Password
Services
Hostname Port Console
Server localhost 46368 : [
Download Server lecalhost 46368 L [
Report Scheduler localhost 46370 : O
English - -

Figure 124 — Airodis Workspace Manager

2. Start the Client, Server and Download Server by single-clicking the toggle button for each. The
client may prompt to register with Acoem or install an update. Follow the prompts if it does.
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3. Once the Client application has loaded, click Home->Add Station->New Physical Station.

Ll = Airodis Client - Airodis o e

Home I G Data Manage Aud e "
¥ & - B
) dHE 4 %
Add | Delete  Save Dismiss | Show/Hide Groups | Download Cancel Schedule
Station ~| Station Changes Changes & -
E New Physical Station | Visible Stations Download
EE  New Virtual Station Status % lastDataPoint ¢ LastDownload ¢ MNextDownload ¢ Reliability ¢ logger O LinkType oV

Figure 125 — Adding a New Station

4. This automatically brings the user to the Station tab on the ribbon. Enter the communication
details to connect to the instrument.

[E - Airodis Client - Airodis = | B )
File Home Station Channels Data Manager Audit Rules o
— o ke
B @ ™ ¢
Acquire  Set Logger Remote | Add/Remove Download
Configuration  Clock  Control Database  Directory
D ¢ Station Name O " General Parameters Reporting Intervals
L 0 Serinus 1D 0 | Mame Log Interval Logger Report ID
Station MName Serinus |REpDrt 1 I 0:01:00
Company Name
Logger Ecotech Serinus
Time Zone (UTC+10:00) Canberra, Melbourne, Sydn
Change with DST
Latitude 070" 0.00" N
Longitude 0°0'0.00"E
Elevation (m) 0
Data Parameters Communication Parameters
Database Name [Serinus | Device ID
Link Type USB -
Device Serinus Gas Analyser [40123456] -

Figure 126 — New Station Connection
Table 5 — Setting up a New Station via Airodis

Property Description

Station Name The name of the station. If the user has other loggers, the
name is used to distinguish them.

Logger Set this to “Acoem Serinus” when downloading from any
Serinus series instrument. This will communicate with the
instrument via the Advanced protocol. If using a network or
serial connection, ensure that the Advanced protocol has also
been selected on the instrument itself.

Time Zone Set this to the time zone that the instrument is located in.

DST Enable this option if the user plan on changing the clock on
the instrument with daylight savings. Leave this disabled if
the clock does not shift during DST. The instrument will need
to be adjusted manually for DST - it will not happen
automatically.

Database Name This is the name to be used for the table in the SQL database
containing this station’s data. It must be unique for each
station.
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Property Description

Device ID Enter the Serial ID of the instrument. If the user is not using
multidrop; this can be set to “0” or left blank.

Link Type Select the type of connection used to connect to the
instrument. Different properties will appear depending on the
link type selected. Align these settings with those of the
instrument.

Log Interval This needs to be the same as the Data Log Interval setting on
the instrument.

Note: The available fields for communication parameters will change when the user change the
link type. The user will need to set the communication parameters that have been defined on the
instrument.

5. Once the station has been created, save the station by clicking the Save shortcut icon or File=>Save.

6. Click Acquire Configuration. This will probe the Serinus for a channel list. After a few seconds, the
channel list should be visible in the Channels tab.

[Eal - Airodis Client - Airodis = | | S|
Home Station Channels Data Manager Audit Rules &
e o | @
Add  Delete Add Delete
Channel Channel | Vector Pair Vector Pair
Channels 7} Vector Pairs
D Station Name LA Channels | Mector Pairs

& JEIhS Mo Label Legger Channel ID Units Melecular Fermula D;E;:‘:I Description Colour Show
o[Fimey Gos Goneario -] R —
1 PGA Gain 49 - - 2
2 Instrument Gain 56 I I~ )
3 Lamp Current 64 =] [= 2
4 Gas Pressure 72 =] [ 2
5 Ambient Pressure 73 - - 2
6 Chassis Temperature |77 | | 2
7 Lamp Temperature |81 - - 2
8 Instrument Status 83 code = [ 2
9 Instrument State 110 - - 2
10 Instrument Units | 116 I I~ )
11 Filter Type 164 - - 2

1/2047 stations | B v =
\

Figure 127 — Station Configuration (Channel List)

Note: If there was an error connecting to the instrument, a red dot will appear next to the station
name in the station list (on the far left hand side). Hovering over the red dot will present the user
with an error message (refer to Figure 128).
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| ks

m Haome Station Channels

m @ = ¢

[ Re;"nc
(&) Last Download

1 second ago
Result: Could not establish connection

7 TACT TEME g
0|Serinus

Figure 128 — Error Status Notification

7. Select the Data Manager tab, click download. The Download Data window will appear. Select the
appropriate time period that the user wishes to download and click Download.

A b s
m— Home Station Channels Data Manager Audit
ﬁ \‘}— x Start  8/11/201300:00:00 -~ E

: L 24
Download  File EEFIDI’t End 9/11,/2013 00:00:00 -

Display
Img~ (
Download Data ﬂ
Downloead
) () Last Data Point @ Specify
F 0| Seni From
1/11/2013 00:00:00 M -
To 8/11,/2013 13:06:38 -
Clear logger on successful download
Download Cancel

Figure 129 — Downloading Data

8. The status of the download will appear in the bottom-left corner of the window. The user can also
monitor the status of the download from the Home tab.
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,
R Air

Ea _
B R E Yl 4 = @80

Station Channels Data Manager Audit

Add  Delete 5Save  Dismiss | Show/Hide Groups @ Download Canc
Station ™ Station Changes Changes i ks
Station List rm | Visible Stations Do
ID ¢  Staticn Name Status &  Last Data Point €
& olserinus Pownioading (9%) |  1/11/201315:03]

172047 stations |I Downloading |

S —————————

Figure 130 — Download Data Status

9. Data will become available in the data manager as it is downloaded. The user can load data for a
date range by entering the start and end dates and clicking Display. The selected data will be loaded
into the data manager.

7 = -
[ Airedis Client - Airodis u_u:'
Mme Station Channels Data Manager Audit Rules e

- = x Start 1417203000000 - ‘E = (%) Orgrsl  Ested  Uncommitted = E
| = s . = N = D = Vaid =
Download  File Export End 2/11/2013 00:00:00 Display Check Delete Time st Colour Undock | Commit Undo Reason
Import - Contiguity Offset s Scheme Graph | Changes List
Download = Exportr Downloaded Data [ View [ Validation [
o ¢ Station Name & M4 M Reénrt 1 -~ This Station
'| O‘Serl'nus ‘ FHTI‘:K“‘;:" PGA Gain " ;iﬂem Lamp Current = Gas Pressure }:’::.L.E.n., (- General
- AQS
1/11/2013 00:00:00 0.00 8.00 LOOI 20.39 0.00 803.8
1/11/2012 00:01:00 0.00 2.00 1.00 20.39 0.00 803.8
1/11/2013 00:02:00 0.00 8.00 1.00 20.39 0.00 803.8
1/11/2013 00:03:00 0.00 8.00 1.00 20.39 0.00 803.8
1/11/20132 00:04:00 0.00 2.00 1.00 20.39 0.00 803.8 |
1/11/2013 00:05:00 0.00 8.00 1.00 2039 0.00 803.8
1/11/2013 00:06:00 0.00 8.00 1.00 20.38 0.00 803.8
1/11/2013 00:07:00 0.00 8.00 1.00 20.39 0.00 803.8 = =
1/11/2013 00:08:00 0.00 200 1.00 20.39 0.00 03.7[| SelectionInformation
1/11/20132 00:09:00 0.00 200 1.00 2038 0.00 8038 | B Lamp Current =
1/11/2013 00:10:00 .00 200 1.00 20.39 0.00 803.7 ia‘““d‘;lf:gn . o
H1 nl 1/2012 001100 n.0n A.00 1.00 20.39 0.00 £203.7 v - Captured: (100%%) .
It n T el
210 f‘\ .
’"ul\"uty\ M -
208 b A Nvind .
e, e e L
14 - L.
20.6 i s
I
204 — !
e ”“”\-m.,-w_.--,.k-dll
20.2 ¢
1Fr 3AM BANM SAM 12PM EL 6PM 9PM 2 Sat
Nov 2013
1/2047 stations | e Downloading EXE

Figure 131 — Data Visibility
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10. Data can be exported by clicking the Export function. This will allow the user to save his data in CSV
format, which can be loaded into another program such as Microsoft Excel. It is also possible to
copy/paste (Ctrl + C/ Ctrl + V) data directly from the Airodis data manager.

’
(EIN ™
ﬂHDmE Station Channels Data Mai
ﬁ = | start | 111/201300:00:00
Download  File Export End 2/11/2013 00:00:00
Import =

Download = | Current Report Dov
D ¢ Ste Current Selection Fa

> 0/ Serinus Include Status Columns

Include Invalid Data

Trrrreers 00:0
1/11/2013 00:0

Figure 132 — Exporting Data

11. That's it! The data has been downloaded from the instrument and exported to a standard CSV file.

r ——
o)\ 9- & Y} = Serinus Report 1 - 20131101 0000.csv - Microsoft Excel EESE
- Home Insert Page Layout Farmulas Data Review View Developer Team @ - 7 x
== ¥ || calibri |11 General - g Insert - x - ? [ﬁ
P_g 2 |B L ‘”A‘ A ) |$ il ’l Styl j*DHEte' IE' Sort & Find &
aste T BS || |4 0 in
- F |5 A % 578 + | [ElFormat~ | &2~ Fitter~ Select~
Clipboard T Font LF] Alignment F] Mumber ™ Cells Editing
B4 - (- £ o ¥
A B C D E F G H
1 Date_Time Primary Ga PGA Gain Instrument Gain Lamp Current Gas Pressure Ambient Pressure Chassis Tem
2 1/11/2013 0:00 1] 8 1 20.38867 1] B803.875
3 1/11/2013 0:01 1] 8 1 20.3916 1] B03.8438
4 1/11/2013 0:02| 'U. 8 1 20.3910 1] B803.875
5 1/11/2013 0:03 1] 8 1 20.38867 1] B03.875
6 | 1/11/2013 0:04 0 3 1 20.38867 0 803.8438
7 1/11/2013 0:05 1] 8 1 20.38525 1] 803.8438
4 4 F M| Serinus Report 1 - 20131101 000 ,/t! | 1l I
Ready | 3 | Lﬁ'@' &= U +

Figure 133 — Data Download Complete

4.8 Serinus Remote App/Bluetooth

The Serinus Remote Application allows for any Android device (Tablet or Smartphone) to connect to
an instrument.

The Serinus Remote Application allows the user to:

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

e Construct graphs from logged data or real time measurements.

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

The Serinus Remote Application can be found in the Google Play Store by searching for Acoem or
Serinus. Once found, choose to Install the application and Open to start the application.

‘ Google Play ~ Games

Note: A menu containing additional features and functions can be accessed by entering the
Options Menu (or similar) on your device. The location and format of this menu may vary.

Procedure

Apps

Books  Kids

Serinus Remote

ACOEM Group

100+
Downloads Rated for 3+ @

< snere B Aato i

Lo This app is available for your device

INSTANT : n nnﬂ
-
AVG s rns * H343

Flow Fault
REF STABILIZE

Updated on
Mar 24, 2025

screen. A snapshot of the Serinus 200+ parameters
real-time plots of up to 4 parameters, and

App support ~
© Website

%  Phone number
+61397307800

B Ssupport email
nfo.au@acoem.com

O Privacy Policy

About the developer

ACOEM GROUP

+336335243 06

More by ACOEM Group >

Bearing Defender

Figure 134 — Downloading the App from Google Play Store

1. Open - Main Menu = Communications Menu - Bluetooth Menu (to find the Bluetooth ID and
PIN) (refer to Section 3.5.43).

2. Touch the Scan Serinus Analysers button at the bottom of the device screen.

3. Select the Analyser ID from either the Paired Devices or the Other Available Devices.

4. Input the PIN (if prompted) and press OK (refer to Section 3.5.43).

Communications
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o Bluetooth pairing request

To pair with:
Serinus7000

Type the device's required PIN:

0000 or 1234
PIN contains letters or symbols

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

Cancel

Figure 135 — Bluetooth Pairing Request

5. Ascreen shot of the instrument’s current screen should appear on the user smartphone or tablet.
To disconnect press the back key/button on the device.

Note: Once the instrument has been paired with the device it will appear under “Paired Devices”
and the PIN will not need to be entered again. Only one Bluetooth connection can be made to an
instrument at any one time.

Once connected the user has full control of the instrument. The range for remote control depends on
the device’s Bluetooth capabilities and any intervening obstructions, but is usually up to 30 meters.

Remote Screen Operation

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

Home Screen

Touching the upper half of the screen increases the contrast and touching the lower half of the screen
decreases contrast on the real instrument.

Menus
Touching the upper or lower half of the screen allows the user to scroll up and down respectively.

Right-hand Section of the Screen

Swiping from right to left brings up the number pad for entering numbers (swipe from left to right to
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hide the number pad).

@ ecotech R—— EFecotech  cwectswinsioon

0. 0.00001 0. 0.00001

ILAMP ADJUST

LAMP ADJUS
)

Figure 136 — Showing or Hiding the NumPad

Left-hand Section of the Screen

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

@ ecotech

0. 0.00001

@ ecotech  comectseinunos

0. 0.00001

LAMP ADJUST
i

Figure 137 — Switching Analysis

Back Button

This button will enable the user to return to the selection screen, allowing them to connect to a
different instrument.

Options Menu

The Options Menu is accessed by the grey button in the top right corner of the screen or pressing the
Menu Button, depending on the user’s Android device.

Table 6 — Options Menu

Refresh Refresh the display.
Show/Hide NumPad Show or hide the number pad.
Real Time Plot Refer to Section 4.8.4.
Download Refer to Section 4.8.5.

Get Parameters Refer to Section 4.8.6.
Preferences Refer to Section 4.8.7.
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Allows the user to view real-time plotting of up to four parameters at the same time. The user can also
scroll from left to right, top to bottom or zoom in and out on the plot by swiping/pinching.

Once the plot is zoomed or scrolled, it enters into Observer Mode, meaning that auto-scaling is
suspended. Press at the top of the screen (where it says Observer Mode) to return to Normal Mode.

Normal Mode

Figure 138 — Real-Time Plot
Options Menu

The Options Menu is accessed by the grey button in the top right corner of the screen or pressing the
menu button, depending on the user’s Android device.

Start Restarts graphing if it has been stopped and returns the graph
to Normal Mode.

Stop Stops collecting data. In this mode the user can scroll the display
without going into Observer Mode, because the system has no
data collection to suspend. It is necessary to “Stop” data
collection to set the interval.

Clear Clears the window and restarts the graphing.

Save Saves an image of the graph and accompanying data in the
location specified in preferences (refer to Section 4.8.7). The
user will also be asked whether they want to send the file and
data via email. When saving the data, the user can choose to
Save All Data or Customise the length of the data by entering a
time between five minutes and six hours. Only the data from 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 the time
intervals between collections.
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Download logged data from the USB memory stick inside the instrument. All data logged by the
instrument to the USB memory stick over the period of time specified will be collected. Due to the slow
connection speed of Bluetooth, this should only be used for relatively short sections of data.
Downloading one days’ worth of one minute data is likely to take a couple of minutes.

Options Menu

Save Generates a filename based on the start and end
date/time specified. It saves the downloaded data in
the location specified in preferences and asks to send
the saved comma separated text file (.csv) as an
attachment to an email. This file format does not
include the parameter headings, just the values.

Send E-Mail Sends an email with the parameter data in the body
of the email, formatted as displayed (this includes the
parameter name and the values).

Plot Graphs the data that has been downloaded. The user
is prompted to select which parameters to plot based
on the parameters that were being logged (refer to
Figure 139).

Preferences Refer to Section 4.8.7.

Figure 139 — Plot of Downloaded Data

Download a list of parameters and corresponding values directly from the instrument. 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

Get Parameters Refreshes the parameter list display.

Save Generates a filename from the current date and time, saves the parameter data in
the location specified in preferences, and then asks to send the saved text file as an
attachment to an email.

Send E-Mail Sends an email with the parameter data in the body of the email, formatted as
displayed.
Preferences Refer to Section 4.8.7.

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

Directory Settings

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

DIRECTORY SETTINGS

Parameters Save Directory
Unknown

Logged Data Save Directory

Unknown

Real Time Plot Save Directory
Unknown

Figure 140 — Directory Settings
Logs Format

When downloading logged data, the parameters can be displayed on one line or each parameter on a
separate line.

LOGS FORMAT

Multiple parameters in one line

One parameter per line

Figure 141 — Logs Format
Colour Theme Settings

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

Matrix

Classic

Emacs

Custom Color Theme

Figure 142 - Colour Theme Settings
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5. Calibration

The following sections will cover how to calibrate the MFC's, Ozone flow, pressure, Ozone generator
and photometer.

5.1 MFC Calibration

Serinus Cal 1000, 2000 and 3000

It is necessary occasionally to re-calibrate the mass flow controllers within the Serinus Cal. This is
required for all Serinus Cal models.

In order to perform this task, the user will require a flow device/s having an accuracy of equal to or
better than 1% of the device under test and must be currently certified.

Equipment Required
e A certified mass flow measurement device OR

e A certified volumetric flow measurement device/s in conjunction with a certified temperature
probe and barometer

Note: The measurement devices range must match the range of the Serinus Cal MFC the user is
calibrating. Typical setup is a Diluent MFC Range 0 - 10 slpm and a Source Gas MFC Range O - 50
sccm.

Procedure

Note: The user can either, connect another MFM (Mass Flow Meter) device to the Serinus Cal set
to 0 Deg C and 1013.25 mbar, OR if the measurement device is volumetric, measure the
temperature and pressure of the gas stream to calculate the volumetric flow into mass flow. It is
important to have stable ambient conditions when performing this calibration to ensure accurate
and consistent results.

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

by people. It should be expelled into the external air and away from the sample
inlet. Connecting diluent AIR to a span port (via a T-Piece) reduces the risk of
exposure to hazardous source gases.
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Diluent Source

(Fero Air Generator)

Flow Measurement
Device

|
Temperature |
Probe
| I
|
VENT I
| Only required if a volumetric flow I
| measu rement device isused 3
Flow Measurement
Device

|

Temperature |

Probe I

| VEMT I

| Only required if a volumetric flow
|
| measu rement device is used 3
Figure 143 — MFC Calibration Setup
Procedure
5.1.1 MFC Pre Calibration Setup

1. Backup settings and parameters to the internal USB memory stick. (Refer to Section 7.3)

2. MFC zero flow voltage check and adjustment (Refer to Section 6.4.4).
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3. Connect diluent air to the diluent port as well as a spare source port (via a T-piece as shown in
Figure 143).

Before starting this procedure complete the MFC pre calibration setup (refer to Section 5.1.1). If at any
point during calibration the user makes a mistake or wishes to abort, press cancel to prevent any
changes.

1. Open - Main Menu = Calibration Menu - MFC Calibration Menu.

2. Select - Standard Temperature - (select the standard temperature required for your region) -
Accept.

Select - Gas - AIR - Accept.

Select - MFC - (select the MFC the user wishes to calibrate) - Accept.

Edit - Diluent Port - (select 1 or 2 depending on the port the user connected the AIR to) - Accept.
Edit - Source Port - (select 1 to 8 depending on the port the user connected the AIR to) - Accept.
Confirm your test measurement device is within the correct range of the MFC under calibration.

Remove the top cover of the Serinus Cal.

w 0 N O U Bk~ W

Connect the flow measurement device directly to the output port of the MFC (refer to Figure 143).

10. Lightly place the top cover of the Serinus Cal (over the tubing connection to MFC ensuring not to
crush or restrict the tubing) to ensure a stable temperature.

11. Edit - Points - (default is 10, but the user can have from 5 to 10 calibration points) - Accept.

12. Start - MFC Calibration - (follow the instructions, editing the displayed value to match your flow
measurement device before accepting to start the next calibration point. Be sure to allow suitable
stabilisation time, between points).

Note: If the user is using a volumetric flow measuring device, they need to correct the reading for
temperature and pressure before entering the final value into the Serinus Cal.

13. MFC Calibration is now complete. Remove the tubing connected to the MFC and replace the cover.

Before starting this procedure complete the MFC pre calibration setup (refer to Section 5.1.1).

Open - Main Menu - Calibration Menu = MFC Calibration Menu.

Select - Standard Temperature - (select the valid standard temperature for your region) - Accept.
Select - Gas - AIR - Accept.

Select - MFC - (select the MFC the user wishes to calibrate) - Accept.

Edit - Diluent Port - (select 1 or 2 depending on the port the user connected the AIR to) - Accept.
Edit - Source Port - (select 1 to 8 depending on the port the user connected the AIR to) - Accept.

Edit - Points - (default is 10, but the user can have from 5 to 10 calibration points) - Accept.

© N o vk~ w N

Start - Readout Calibration - (allow the instrument to run 10 seconds each step, maximum 1min 10
seconds).
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CAUTION

The Serinus Cal MFC Readout Calibration will not work without a suitable diluent
source connected to the instruments diluent port.

5.2 Ozone Flow Calibration

Serinus Cal 2000 and 3000

It may be necessary occasionally to adjust the pressure regulator supplying diluent air to the Ozone
Generator.

Equipment required
o A certified mass flow measurement device or a certified volumetric flow measurement device
(corrected for temperature and pressure) able to measure from 0 - 200 sccm range.

If the volumetric flow device is programmable set flow settings to 0 Deg and 1013.25 mbar to
standardise and match the Serinus Cal.

If it is not programmable the user will also need a certified temperature probe and a pressure
sensor to correct measurement readings to 0 Deg STP and 1013.25 mbar.

Procedure

1. Supply between 120 kPa - 180 kPa of pressurised zero air to diluent port.
2. Remove the top cover of the Serinus Cal.

3. Disconnect the tubing connected to port G on the mixing manifold and connect your flow
measurement device.

Connect Test Flow

Meter to Port G

Disconnect Port G
Tubing

Figure 144 — Port G: Test Flow Meter Shown Connected

4. The calibration procedure consists of two flow points one at 80 sccm and 100 sccm.

5. Open - Main Menu - Calibration Menu = Pressure Calibration Menu - (read note) - OK.

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

Page 156



/\ acoem

6. Start - O3 Flow - (Follow the instructions, Adjust the pressure regulator (turning the knob left or
right to adjust flow) inside the Serinus Cal until 80 + 5 sccm is measured on your flow device).

PRESSURE CALIBRATION HEHU
Ambient Set pt.

Units=

Ozone Flow

Cancel | me [_OR "

Figure 145 — Ozone Flow Calibration 80 sccm

7. Press OK to lock in the calibration point and receive the next set of instructions.

FPREESSURE CALIBEATION MEHL

Cancel IOLE

Figure 146 — Ozone Flow Calibration 100 sccm

8. Adjust the pressure regulator until 100 + 5 sccm is measured on your flow device.
9. Press OK to lock in the second calibration point.

10. Disconnect flow meter and reconnect tubing to port G.

11. Replace the top lid.

12. Ozone flow calibration complete.

5.3 Pressure Calibration

Serinus Cal 3000

The pressure sensors are a vital component of the instrument operation and the pressure calibration
should be checked on installation or whenever maintenance is performed.

A thorough leak check must be performed prior to performing a pressure calibration (refer to
Section 6.4.1).

The pressure calibration can either be a two point calibration (one point under vacuum and the other
at ambient pressure) or a single ambient point calibration when very minor adjustments are required.

Note: Ensure that the instrument has been running for at least one hour before any calibration is
performed to ensure the instrument’s stability. When performing a two point pressure calibration,
it is advisable to perform the vacuum pressure calibration first.

5.3.1 Full Pressure Calibration (Two Point Calibration)

This section outlines how to perform a full pressure calibration. Using the required equipment follow
the steps below to complete a full pressure calibration.
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Note: Ensure that the instrument has been running for at least one hour before the calibration is
performed.

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

Equipment Required
e Barometer
Procedure

1. Open - Main Menu = Calibration Menu = Pressure Calibration Menu - (read note) - OK.

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

2. Edit - Vacuum Set Pt. - (Read displayed instructions) ) - OK.

3. Disconnect the inlet of the Photometer as shown in Figure 147.

‘ Disconnect inlet of

@ Photometer
(o)
. @ Connect
— Barometer

Barometer }—»

Figure 147 — Disconnect inlet of Photometer

4. Refer to Figure 147. Now connect the barometer to the outlet of the Photometer.

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

Wait 2 - 5 minutes and ensure the pressure reading on the barometer has dropped and is stable.
Enter the barometer reading into the instrument - Accept.
Read displayed instructions - OK.

Disconnect the barometer from the outlet.

w e N e w

Wait 2 - 5 min, enter the ambient barometer reading into the instrument - Accept.

10. Read displayed instructions - OK. Pressure calibration is now complete, reconnect the photometer
outlet tube.
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Note: Both of the pressure sensors should now be displaying the current ambient pressure and
they should be the same value within 3 torr of each other.

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

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

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

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

Procedure

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

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

Edit - Ambient Set Pt. - (Read displayed instructions) - OK.
Disconnect the outlet of the Photometer.

Wait 2 - 5 min and enter the ambient barometer reading into the instrument - Accept.

v ok W

Read displayed instructions - OK. Pressure calibration is now complete, reconnect the photometer
inlet tube.

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

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

5.4 0Ozone Generator Characterisation - Serinus Cal 2000

It may be necessary occasionally to adjust the Ozone output characterisation on the Serinus Cal 2000.
This is typically performed after the Ozone generator UV lamp has been replaced or if the Ozone output
has significantly drifted away from requested set point.

Equipment Required

e (AIR) Diluent
e External Ozone measurement device

Procedure

1. Open - Main Menu = Gas Supply Menu.
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2. Select - Diluent Port 1 - AIR.

3. Physically connect a source of diluent air to the diluent port.

Source of /

Diluent Air
Figure 148 — Connect a Source of Diluent Air

4. Connect the one of the output ports to an external Ozone measurement device.

Source of /
Diluent Air
External Ozone /

Measurement Device

Figure 149 — Connect to External Ozone Measurement Device

5. Open - Main Menu - Calibration Menu = Ozone Calibration Menu.
6. Edit - Flow - (Enter the flow the user want the calibration to be performed at) - Accept.

7. Start - Ozone Calibration - (Wait until the external measurement device has a stable reading, enter
that reading into the Serinus Cal.) - Accept.

8. Repeat for each of the ten steps of the calibration process.

Note: Selecting Cancel will terminate the calibration process without making any changes.

5.5 0Ozone Generator Characterisation - Serinus Cal 3000

It may be necessary occasionally to adjust the Ozone output characterisation on the Serinus Cal 3000.
This is typically performed after the Ozone generator UV lamp has been replaced or if the Ozone output
has significantly drifted away from requested set point.

Note: This process will take at least 25 min and may take up to 5 hours.

Equipment Required

e (AIR) Diluent
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Procedure

1. Open - Main Menu = Gas Supply Menu.
2. Select - Diluent Port 1 - AIR - Accept.

3. Physically connect a source of diluent air to the diluent port.

Source of /

Diluent Air

Figure 150 — Connect a Source of Diluent Air

4. Open - Main Menu - Calibration Menu = Ozone Calibration Menu.
5. Edit - Flow - (Enter the flow the user want the calibration to be performed at) - Accept.

6. Edit - Min Range - (Enter the value for the lowest calibration point to be used when running the
automated Ozone calibration (run over 10 points spread between max and min)) - Accept.

7. Edit - Max Range - (Enter the value for the highest calibration point to be used when running the
automated Ozone calibration (run over 10 points spread between max and min)) - Accept.

8. Start - Ozone Calibration - (The firmware will now automatically step up through 10 points and
adjust itself based on the internal photometer results).

9. The process is complete when no steps are displayed and the “Start” button option returns.

Note: Pressing Stop or terminating the O3 Gen/Photometer point will terminate the calibration
without saving any changes.

5.6 Photometer Calibration - Serinus Cal 3000

Note: Both your Serinus Cal 3000 and the external transfer standard should be powered up and
active for a minimum of 2 hours.

Equipment required

e External Ozone transfer standard

e (AIR) Diluent
Procedure

1. Open - Main Menu = Gas Supply Menu.
2. Select - Diluent Port 1 - AIR - Accept.

3. Physically connect a source of diluent air to the diluent port.
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Source of /

Diluent Air
Figure 151 — Connect a Source of Diluent Air

4. Connect an external Ozone transfer standard to one of the ports on the output manifold (if the
external Ozone transfer standard requires external reference air ensure it is connected to the same
diluent air source used by the Serinus Cal 3000).

Source of /
Diluent Air
External Ozone /
Measurement Device

Figure 152 — Connect to External Ozone Transfer Standard

5. Create and run an 03 Gen/Photometer point at 100 % of range (normally 500 or 1000 ppb). Refer
Section 3.2.2.6.

6. If the Ozone measured on the Serinus Cal 3000 is outside +2 % of the transfer standard then an
adjustment will need to be made.

5.6.2 Photometer Calibration
Note: Both your Serinus Cal 3000 and the external transfer standard should be powered up and
active for a minimum of 2 hours.
Equipment required
e External Ozone transfer standard
e (AIR) Diluent

Procedure

1. Open - Main Menu = Gas Supply Menu.
2. Select - Diluent Port 1 - AIR.

3. Physically connect a source of diluent air to the diluent port.
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Source of /

Diluent Air
Figure 153 — Connect a Source of Diluent Air

4. Connect an external Ozone transfer standard to one of the ports on the output manifold (if the
external Ozone transfer standard requires external reference air ensure it is connected to the same
diluent air source used by the Serinus Cal 3000).

Source of /
Diluent Air
External Ozone /

Measurement Device

Figure 154 — Connect to External Ozone Transfer Standard

5. Create and run 03 Gen/Photometer point at 100 % of range (normally 500 or 1000 ppb) refer to
Section 3.2.2.6.

6. Open - Main Menu - Calibration Menu.
7. Let the instrument stabilise, minimum 60 minutes.

8. Enter - Span Calibrate O3 - (Enter the reading from the transfer standard) - Accept.

5.7 Photometer Audit With External Ozone Source

Note: Both your Serinus Cal 3000 and the external O3 transfer standard should be powered up and
active for a minimum of 2 hours.

Equipment required

e External Ozone generator transfer standard
e (AIR) Diluent

e %" Kynar plugs
Procedure

1. Open - Main Menu = Gas Supply Menu.
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2. Select - Diluent Port 1 - AIR - Accept.

3. Physically connect a source of diluent air to the diluent port.

Source of /

Diluent Air

Figure 155 — Connect a Source of Diluent Air

Return to the Home Screen (the user can press the bottom status light (green).
Open - Main Menu = Manual Operation Menu = Manual Point Menu.
Select - Operation - 03 Gen/Photometer - Accept.

On - Audit Mode - On - (read message) - Ok.

Select - Mode - Point - Accept - Manual - Accept.

L 0 N o U &

The manual point is now configured correctly and can be started automatically (via serial
commands or digital bits) or manually (via the Quick Menu).

10. Select - Mode - Point - Accept - Manual - Accept.
11. Return to the Home Screen (the user can press the bottom status light (green).

12. Connect an external Ozone generator transfer standard to port “O4” on the output manifold (if the
external Ozone generator transfer standard requires external reference air ensure it is connected
to the same diluent air source used by the Serinus Cal 3000).

Source of /

Diluent Air

External Ozone /
Transfer Standard

Figure 156 — Connect to External Ozone Transfer Standard

13. Block ports “O3” and “02” on the output manifold. The last output “O1” becomes the vent for the
excess Ozone generated from the external Ozone generator transfer standard.
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Source of / »
Diluent Air ﬁ?
External Ozone / Blocker Nut

Transfer Standard

Figure 157 — Block Port ‘O3’ and 02’

14. Generate one litre @ 500 or 1000 ppb of Ozone and allow the instrument to stabilise, minimum 60
minutes.

15. Compare the external Ozone generator transfer standard against the Ozone concentration
displayed on the home screen.
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6. Service

6.1 Additional Safety Requirements for Service Personnel

In addition to Safety Information stated previously, service personnel are also advised of the following:

Documentation must be consulted in all cases where caution symbol

is marked, in order to find

out the nature of the potential hazards and any actions which have to be taken to avoid them.

Refer to Table 1- 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
V/10 A minimum requirement).

safety requirements (250

6.2 Maintenance Tools

To perform general maintenance on the Serinus Cal the user may require the following equipment:

Customizable Test Equipment Case PN
Digital Multimeter & Leads (DMM) PN
Barometer PN:
Thermometer & Probe PN:

Flow Meter (Select Range)

0 Range: 50 sccm to 5000 sccm PN:
o0 Range: 300 sccm to 30000 sccm PN:
Minifit Extraction Tool PN:
Orifice Removal Tool PN:
Leak Test Jig PN:

Computer/Laptop and Connection Cable For Diagnostic Tests
Assortment of 1/4” and 1/8” Tubing and Fittings.

General Hand Tools

: HO70301
: E031081 & E031082
E031080
E031078 & E031079

ZBI-200-220M
ZBI1-200-220H
T030001
H010046
HO50069

Figure 158 — Minifit Extraction Tool - (PN: T030001)

Service
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Figure 159 - Orifice/Sintered Filter Removal Tool - (PN: H010046)

Figure 161 — Air Monitoring Test Equipment Kit (AMTEK) - Customisable

6.3 Maintenance Schedule

The Serinus Cal requires minimal ongoing maintenance. The intervals for calibration are determined
by compliance standards that vary in different countries. The following is recommended by Acoem as
a guide and compliance with local regulatory or international standards is the responsibility of the user.

Table 7 — Maintenance Schedule

Frequency Maintenance Tasks

Monthly
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Frequency Maintenance Tasks

Serinus Cal 1000, 2000, 3000 Check Status Menu and all parameters PASS/Ok.
Backup configuration files to USB.

Serinus Cal 3000 UV Lamp check. Input Pot nominal value less than 255
otherwise replace lamp.

6 Monthly

Serinus Cal 1000, 2000, 3000 MFC Multipoint Calibration
MFC zero flow voltage check and adjustment (Refer to
Section 6.4.4)

Serinus Cal 3000 Photometer Calibration - Transfer Standard (Portable)

Yearly

Serinus Cal 2000, 3000 Ozone Flow Calibration

6.4 Maintenance Procedures

6.4.1 Leak Check Serinus Cal 3000

A Leak check is recommended when any service or repair of the internal valves or pneumatics has been
performed or a leak is suspected.

Equipment Required

e Source of Vacuum (Pump)
e Leak Test Jig (PN: HO50069)
e Assorted plugs and tubing supplied with instrument (Serinus Accessories Kit PN: H010136)
6.4.1.1 Leak Check - Full
1. Power ON the instrument.
Open - Main Menu 2 Manual Operation Menu = Manual Point Menu.
Select - Mode -> Idle.

Remove the instrument lid.

vk W

Refer to Figure 162. Connect a leak test jig to the Exhaust port of the instrument.

Leak Test Jig

Figure 162 — Leak Test Jig to Exhaust Port
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6. Connect avacuum source to the shut off valve and ensure the shut off valve is in the open position.

Exhaust Port

Vacuum Source
Figure 163 — Connect Vacuum Source

7. Block the output ports (01 - 04) and the Diluent port with Kynar 1/4” blocker nut.

Blocker Nut

Figure 164 — Block the Output Ports

8. Disconnect ports J and C from the pressure regulator and cap the ends of the tube with 1/8” black
caps. The pressure regulator has an internal bleed valve and your leak test will not work if the

pressure regulator is not isolated.

3

L)

¥<_ Disconnect J Plug End

Figure 165 — Isolate Pressure Regulator

9. Navigate to Main Menu = Manual Operation Menu

10. Program a Manual Gas Dilution Point to provide 9.9 SLPM of Diluent AIR. If prompted by screen
accept calculated gas output. The flow is not important, we only require the MFC’s to be open for

the leak test.
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HMAHMUAL OFPERATIOH HMEHLU
Operation Gas Dilutiun

Mode Manua 1l

Figure 166 — Leak Check: Manual Point Setup

11. Navigate to Main Menu - Service Menu - Diagnostics Menu - Valve Menu.

12. Disable Valve Sequencing. Close all ports except “V8: Photometer” which is set to “Open”

UALVE HMEHNU REF STAEILIZE

Figure 167 — Leak Check: Full Test

13. Apply a vacuum to the exhaust port and allow the instrument time to evacuate the pneumatic
system (the time required will depend on the vacuum source used).

14. Close the shut off valve and record the vacuum indicated on the leak test jig. Wait for three minutes
and observe the gauge on the leak test jig. It should not drop more than 2 kpa (15.0 torr).

15. If the leak test passes the test is complete. Reconnect port J and C, Enable Valve Sequencing and
return operation mode to original state.

e If the leak test fails continue to bypass pump, refer to section 6.4.1.2.

6.4.1.2 Leak Check - Bypass Pump

The next steps bypass the internal pump.

Service Page 171



Serinus Cal 1000, 2000 & 3000 User Manual 4.1

: Pump Bypassed :

Figure 168 — Leak Check: Pump Bypass

1. Follow steps outlined in “Leak Check Full” procedure.

2. Bypass the pump with a barb elbow fitting as shown in figure above.
3. Apply a vacuum to the exhaust port, when stable close vacuum.

4. Wait 5 minutes, observe the gauge on the leak check jig.

o If the leak test passes the pump is leaking. In the case of a small leak this can be ignored as the
pump is at the end of the sample. For larger leaks service pump and retest. Return connections
and menus to original state.

o [f the leak test fails continue to isolate Photometer.

6.4.1.3 Leak Check - Isolate Photometer

1. Follow steps outlined in “Leak Check Full” procedure. At Step 8 Change V1 - V8 states to Closed.

VaLUVE HEHLU

| Lben.
Fhotometer

Figure 169 — Leak Check: Isolate Photometer Valve States

2. Apply a vacuum to the exhaust port, when stable close vacuum.
3. Wait 5 minutes, observe the gauge on the leak check jig.

o [f aleak test fails the photometer plumbing is leaking. Refer to Figure 170 and work away from
vacuum test device to further isolate and rectify leak.
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o If the leak test passes the photometer plumbing is not leaking. Continue steps to isolate MFC

OZONE
SCRUBBER

300mL/min
CE

plumbing.
SerinusCal 3000 - PHOTOMETER
[ T UwNmERNAL T
. PUMP
Exhaust | _ C-3mm C-430 mm m C- 160 rm _
L e e = = =
VACUUM TEST r N2 A C-170
DEVICE to EXHAUST Optional Source § —— fr-- ;fo\,—“ } o - mm
Optional Source 6---5‘4—--{)(3—“ | A-310mm
Ty FE
V1 - V8 Closed Oplional Source 7 ——{}:—iff—lligﬁ ]
O
| |
Port J Plugged Optional Source 8 --E,-ti}:ﬂ—u —
1 | N[ ___o©
Source 1 T
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|
|
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1 AR
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Diluent 1 LE;D(’&:J
Vi3

PRESSURE -
REG VALVE =

Figure 170 — Leak Check: Isolate Photometer Schematic

6.4.1.4 Leak Check - Isolate MFC’s

1. Connect vacuum test device to any output port (O1 - O4). Plug all other output ports and diluent

port.
2. Disable valve sequencing and set V1 - V8 states to all Closed.
3. Apply a vacuum to the output port, when stable close vacuum.

4. Wait 5 minutes, observe the gauge on the leak check jig.

o If the leak test fails the MFC plumbing is leaking. Refer to Figure 171 and work away from the

vacuum test device to further isolate and rectify leak.
o If the leak test passes the test is complete.
5. Remove caps and re-connect ports J and C.

6. Enable Valve Sequencing and return instrument to previous operating Mode.

Service
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Figure 171 — Leak Check: Isolate MFC’s Schematic
6.4.2 UV Lamp Check Serinus Cal 3000

The UV lamp intensity decreases over time, to compensate for this the instrument will increase the
Input pot. When the Input Pot increases above 200 the lamps intensity is not suitable for accurate
measurement and the UV lamp should be replaced.

Equipment Required
* 1.5 mm Hex Key

UV Lamp Replacement

CAUTION

The UV Lamp operates from Hazardous Live Voltages. Be sure to turn the
instrument power OFF during UV lamp replacement. .

CAUTION

The UV Lamp emits harmful UV radiation. Be sure to turn the instrument power
OFF during UV lamp replacement. Use UV protective eye were if it is necessary to
observe if the lamp is operating correctly.

Turn the calibrator OFF.
Open the lid to access the photometer assembly (refer to Section 2.1, Opening the Instrument).

Disconnect the UV lamp from the lamp driver PCA (located under the photometer assembly).

Ll A\ e

Loosen the grub screw (1.5 mm hex key) located in the centre of the lamp block (refer to
Figure 172) securing the UV lamp and slowly pull the UV lamp out of the block.
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Figure 172 - Location of UV Lamp Securing Grub Screw

5. Install the new UV lamp in reverse order of the above steps. Be sure to insert the UV lamp
completely in the block to achieve maximum signal strength.

CAUTION
Be careful when securing UV lamp with grub screw not to tighten the grub screw

too much and damage lamp. The grub screw has a special rubber tip that
protects the lamp housing but still holds the UV lamp in place.

6. Turn ON the instrument and allow one hour to stabilise.

7. Perform a photometer assembly calibration (refer to Section 5.6).

6.4.3 Cleaning

The instrument enclosure is made from aluminium and steel which are resistant to most forms of
contamination. In order to keep the enclosure looking clean, use a microfiber cleaning cloth or a lightly
dampened cloth. Be sure to turn the power OFF when doing so. The dilution calibrator is not water
proof so large volumes of water may damage the instrument.

6.4.4 MFC zero flow voltage check and adjustment
Before You Start:

e Ensure the Serinus calibrator has been powered on for at least two hours and is in idle mode.
e Disconnect any pressurised diluent gas.

1. Access Service Display: Enter the advanced menu and enable Service Display (.99+).
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ADUVANCED HMEHLU

Hext =L Iue 2025-12-07

Jumpe ! . State 3

Farameter isplay Menu k
Reset to actory Defaults
Eebuild In

Ho Hegatiuwe

Figure 173 — Accessing the Service Display

2. View MFC Voltages: Navigate to the Analyzer Status menu and select "Voltage." The MFC voltages
for all installed MFCs will be displayed at the bottom of the list. Record these values.

VoLTAGE HMEHLU

Opt Diluent

Figure 174 — MFC Voltage Display

Interpreting MFC Voltages:

Voltage Reading Meaning Action Required

~0.012 V (£0.005) Nominal No action required

0.000 Vv Possible fault or miscalibration Perform MFC zero adjustment
>0.025V Out of tolerance Perform MFC zero adjustment

Note: Ideally, the MFC voltage should average 0.012 V with no flow.
If the value is 0.000 V or greater than 0.025 V, a zero adjustment is required.
Adjustment Procedure:
e Tool Required: Trimmer Adjustment Tool.

e Identify MFCs: Determine which MFCs require adjustment based on voltage readings.

Page 176



/\ acoem

Diluent MFC
Opt Diluent MFC

< Source MFC
il
\ ! Second Source MFC

Figure 175 — Multi-MFC Setup Example (4 MFCs Installed)

Adjust Potentiometer: Using the trimmer adjustment tool, adjust the required MFC's zero flow
potentiometer until the MFC voltage displays an average value of 0.012 volts on the instrument's
voltage menu.

Figure 176 — Zero Flow Potentiometer Adjustment

Repeat: Repeat this process for all installed MFCs that require adjustment.

VOLTAGE HMEHLU

FAT
FAT
FRD
FRD

MFLC

MFLC Lrce
MFC Diluent

MFC Opt Diluent

0122
L0110
0110

L0122

Figure 177 - Final Voltage Check
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Final Steps: Reconnect and Verify

e Once all adjustments are complete, reconnect any pressurized dilution inlet tubing
that was previously disconnected.

Note: The voltage readout does not display negative values.

6.5 Bootloader

The Serinus Bootloader is the initial set of operations that the instruments’ microprocessor performs
when first powered up (similar to the BIOS found in a personal computer). This occurs every time the
instrument is powered up or during instrument resets. Once the instrument boots up, it will
automatically load the instruments’ firmware. A service technician may need to enter the Bootloader
to perform advanced microprocessor functions as described in the following sections.

To enter the Bootloader, turn OFF the power to the instrument. Press and hold the plus key while
turning the power ON. Hold the Plus key until the following screen appears.

** Acoem Serinus Cal **

V3.4.0 Bootloader

Press ‘1’ to enter Bootloader

If the instrument displays the normal start up screen, the power will need to be toggled and another
attempt will need to be made to enter the Bootloader. Once successful, press 1 on the keypad to enter
the Bootloader Menu.

Once in the Bootloader screen it is possible to redisplay the help screen by pressing 1 on the keypad.

This test is very useful for fault finding communication issues. It allows a communication test to be
carried out independent to any user settings or firmware revisions.

This command forces the following communication ports to output a string of characters: Serial Port
RS232 #1, USB rear and Ethernet Port. The default baud rate is 38400 for the RS232 Serial Port. Initiate
the test by pressing 2 on the keypad from the Bootloader screen.

It is important for optimal performance of the instrument that the latest firmware is loaded. The latest
firmware can be obtained by visiting Acoem website:

https://www.acoem.com/australasia/serinus-firmware/

Or by emailing Acoem at support-em@acoem.com

To update the firmware from a USB memory stick, use the following procedure:
Procedure

1. Turn the instrument OFF.
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2. Place the USB memory stick with the new firmware (ensure that firmware is placed in a folder
called FIRMWARE) in the front panel USB Port.

Enter the Bootloader (refer to Section 6.5).
Select option 3 (upgrade from USB memory stick), press 3 on the keypad.

Wait until the upgrade has completed.

o v ok~ W

Press 9 on the keypad to start the instrument with new firmware.

This command is only required if the instrument’s firmware has become unstable due to corrupted
settings. To execute this command, enter the Bootloader Menu (refer to Section 6.5) and press 4 on
the keypad.

The start analyser command will simply initiate a firmware load by pressing 9 on the keypad from the
Bootloader Menu. It is generally used after a firmware upgrade.
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7. Troubleshooting

7.1 Main Screen Error Messages

In the event of an instrument fault an error message will be displayed on the lower left corner of the
home screen. It will also be logged on the internal USB memory stick as an event in the “Event Log”.

In addition, the green status led will change to orange or red.

e Ared light indicates that the instrument has a major failure and is not functioning.

e An orange light indicates there is a minor problem with the instrument, but the instrument
may still operate reliably.

e Agreen light indicates that the instrument is working and there are no problems.

To determine which component/s of the instrument is causing a fault the user can press the orange or
red button to display a complete list of all current errors and warnings.

The user can also find the complete list of self-diagnostic checks at;
Main Menu = Analyser State Menu = Status Menu

Refer to Section 3.5.17 of this manual has a complete table and explanation of all fault conditions. If
the user need further assistance please backup your instrument files to a USB memory stick and
contact Acoem Support.

7.2 Technical Support Files

Regular backup of the settings, parameters and data on the instruments USB memory stick is
recommended.

In the event of a fault that requires Acoem technical support, please make copies of the following files
and email to: support-em@acoem.com

Equipment Required
e PC/Laptop
Procedure

State the ID number, model, board revision and firmware version of the instrument with a brief
description of the problem. Take a copy of the current configuration if possible and a save of the
parameters.

Open - Main Menu = Analyser State Menu.
Model - (take note).

Instrument ID - (take note).

Board Revision - (take note).

Firmware Ver. - (take note).

Open - Main Menu - Service Menu.

Save - Save Configuration - (CONFIG**.TXT) - Accept

N o v s~ w N Re
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Note: CONFIG99.TXT is the “Factory Backup” file, this is the configuration of the instrument as it
left the factory. It is recommended that this file is kept unchanged but can be used as a reference
backup point.

** Can be any number from 0 - 98.

8. Save - Save Parameter List - (PARAM**.TXT) - Accept.

9. Eject - Safely Remove USB Stick - (Follow instructions).

Note: PARAM99.TXT is the “Factory Backup” file, This is a snap shot of the parameters while it was
under test in the factory just prior to release. It is recommended that this file is kept unchanged
but can be viewed for reference.

** Can be any number from 0 - 98.

14 16/07/2014 9:44 AM  File folder
COMFIG 25/06/201411:51 ...  File folder
FIRMWARE 25/06/2014 2:22 PM  File folder

LOG 25/06/2014 9:42 AM  File folder
SanDiskSecurefccess 27/11/2012 4:40 PM  File folder
SCRMNDMP 26/06/2014 9:22 AM  File folder
System Velume Information 25/06/2014 2221 PM  File folder
* ¥ RunSanDiskSecurefccess_Win.exe 15/02/20121:39 AM  Application 29 987 KB

Figure 178 — USB Memory Stick File Structure

10. Insert the USB memory stick into your PC/Laptop computer and access the files.

11. Best practice is to email all the on the USB memory stick but if it’s to large just send:
12. The CONFIG**.TXT and PARAM** TXT files that are saved in the CONFIG folder.

13. The LOG files (Event Log text files) and data files (14=Year, Sub folder=month).

14. Safely Eject the USB from the PC/Laptop and return to the instrument.
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7.3 USB Memory Stick Failure

=

l Acquire an approved
\ USE memory stick

Check the USB (
memory stick in a Replace the USB
computer memory stick
N—)
YES
Check the voltage at
Test Point 38 (TP38)
” Check the oppostte
NO espiobiedied Was a fault NO
Do you get 3.3 Volts? damage. E.g. damaged identified and e A
capacitor. Repair if repaired?
possible of reptace
\.main controlier PCA. /
The Vinculum needs to
be re-programed. |

>

Figure 179 — USB Memory Stick Failure Diagnostic Procedure

Refer to Section 1.5.1.3 for USB memory stick usage and formatting requirements.
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7.4 Lamp Temperature Failure

Do you have
a cell temperature
failure?

Has the
instrument been
powered on for 10
minutes?

MO

){ Wait 10 minutes.

e T
Check the thermistor wiring;
ensure electrical connection is in
good condition. Measure across
the white thermistor wires and
ensure resistance is between
11 KQ and 40 KQ.
Replace if required.

Is the cell
temperature lower
than the chassis
temperature?

the chassis
temperature
+5°C?

-

Check heater wiring;, ensure ] | Possibly intermittent heater or |
electrical connector is in good poor heat transfer to cell block.
condition. Check resistance try replacing the heater
\across the red heater wires ~3ﬂ_j \ assembly.

Was the problem
resolved?

Figure 180 — Lamp Temperature Failure Diagnostic Procedure
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8. Optional Extras

This section contains information on optional kits and installed options.

Rack Mount Kit Refer to Section 8.1.
Network Port Refer to Section 8.2.
Metric Fittings Kit Refer to Section 8.3.
Additional Source Ports Refer to Section 8.4.
Additional Diluent Port Refer to Section 8.5.
Second Source MFC Refer to Section 8.6.
Second Diluent MFC Refer to Section 8.7.

8.1 Rack Mount Kit (PN: E020116)

The rack mount kit is necessary for installing the Serinus into a 19” rack (the Serinus is 4RU in height).

Table 8 — Included Parts (Rack Mount Kit)

Description Quantity Part Number
Rack Slide Set 1 H010112
Rack Mount Adaptors 4 H010133
Rack Mount Ears 2 H010134
Spacers 4 HAR-8700
M6 x 20 Button Head Screws 8

M6 Washers 16

M6 Nyloc Nuts 8

M4 x 10 Button Head Screws 18

M4 Washers 8

M4 Nyloc Nuts 8

M6 Cage Nuts 8

Installing the Instrument
1. Remove the rubber feet from the instrument (if attached).

2. Refer to Figure 181. Separate the slide rail assembly by pressing the black plastic clips in the slide
rails to remove the inner section of the rail.
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Figure 181 — Separate Rack Slides

3. Referto Figure 182. Attach the inner slide rails to each side of the instrument using M4 x 10 button
screws; three on each side.

Figure 182 — Assemble Inner Slide on Chassis

4. Referto Figure 183. Install rack mount ears on the front of the instrument using two M4 x 10 screws
on each side.

Page 186



Figure 183 — Rack Mount Ears Fitted to Instrument

5. Refer to Figure 184. Attach the rack mount adaptors to the ends of the outer slide rails using
M4 x 10 button screws, washers and locknuts. Do not fully tighten at this stage as minor
adjustments will be required to suit the length of the rack.

P i A 4" d— 4

2 N e

. - e S— . e

Figure 184 — Attach Rack Mount Adaptors to Outer Slides

6. Referto Figure 185. Test fit the rack slide into your rack to determine the spacing of the rack mount
adaptors.
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Figure 185 — Test Fit the Rack Slide Assembly into Your Rack

7. Refer to Figure 186 .Install the two assembled outer slide rails onto the left and right side of the
rack securely with M6 bolts; washer and locknuts/cage nuts.

Figure 186 — Attach Slides to Front of Rack

8. Now carefully insert the instrument into the rack by fitting the instrument slides into the mounted
rails. Ensuring that the rack slide locks engage on each side (the user will hear a click sound from
both sides).

CAUTION

When installing this instrument ensure that appropriate lifting equipment and

procedures are followed. It is recommended that two people lift the instrument
into the rack due to the weight, unless proper lifting equipment is available.

Note: Ensure both sides of the inner slide are attached to the outer slides before pushing into the
rack fully.

Page 188



/\ acoem

9. Push the instrument into the rack. Adjust and tighten the screws as required to achieve a smooth
and secure slide.

To Remove the Instrument

1. Toremove the instrument first pull instrument forward of rack giving access to the slides.

2. Refer to Figure 187. Find the rack slide lock labelled Push and push it in whilst sliding the
instrument out of the rack, complete this for both sides while carefully removing instrument.

Figure 187 - Slide Clips

8.2 Network Port (PN: E020317)

The network port option allows the user to setup and connect to a range of TCP/IP network options. If
user have this option installed, they need to make sure it is enabled in the Hardware Menu before the
feature can be used.

Table 9 — Network Port Parts Added

Part Description Quantity Part Number

Rear Panel PCA (Network Port) 1 C010002-20

Note: For Serinus Cal models, the equivalent factory-installed network port option is PN: E020317.

Table 10 — Network Port Parts Removed

Part Description Quantity Part Number
Rear Panel PCA 1 C010002-02
Rectangular Blanking Plug 1 HO010067

e Refer to Section 3.5.42, for details on the network menu.

e Refer to Section 4.3, for details on network setup.
8.2.1 Hardware Setup

This procedure will need to be followed after a factory reset.
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Procedure

1. Press - (the green instrument status light button), this will take the user to the home screen.
2. Press - (-99+) on the keypad. This will open the Advanced Menu.

3. Open - Advanced Menu = Hardware Menu.

4. Enable - Network Port = Enabled.

8.3 Metric Fittings Kit (PN: E020122)

The metric fittings kit allows the user to connect 6 mm tubing to the rear ports of the instrument. This
can be very handy if it is hard to source 1/4” tubing from a local supplier.

8.4 Additional Source Ports (PN: E020314)

An optional second inlet manifold can be purchased in order to increase the number of source gases
from 4 to 8. If the user has this option installed, they need to make sure it is enabled in the Hardware
Menu before the feature can be used.

Additional Inlet
Manifold Assembly

Figure 188 — Additional Source Ports

Table 11 — Additional Source Ports Parts Added

Part Description Quantity Part Number

Inlet Manifold Assembly 1 H013163

Optional Source Valves Cable 1 C020128

Swagelok Union Tee Fitting 1 28330200-3

Spacer 6.35x 6 mm 2 HAR-8712
8.4.1 Hardware Setup

This procedure will need to be followed after a factory reset.
Procedure

1. Press - (the green instrument status light button), this will take the user to the home screen.
2. Press - (-99+) on the keypad. This will open the Advanced Menu.
3. Open - Advanced Menu = Hardware Menu.
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4. Enable - Opt. Source Ports - Enabled.

Now the Gas Supply Menu will display four extra fields, Source Port 5...8.

8.5 Additional Diluent Port (PN: E020315)

An additional diluent port can be purchased as an optional extra where two different types of diluent
are desired. Along with the extra port there is a valve manifold that enables switching between the

two diluent sources.

The user can define the following diluent gases in the firmware AIR; NHs, CO, CO,, CHs, H,S, NO, NO3,
N2, SO,, CyHe, CsHs, C4Hio, HE, O, and Os with the corresponding mass flow correction factor
automatically being applied in the instrument.

Additional Internal
Manifold Assembly

Figure 189 — Additional Diluent Port

Table 12 — Additional Diluent Ports Parts Added

Part Description Quantity Part Number
Internal Manifold Assembly 1 H013180
Optional Diluent Cable 1 C020129
Internal Manifold Gasket 1 H013186
Diluent Valve Bracket 1 HO013154
Kynar Bulkhead Union Fitting 1 F030023

8.5.1 Hardware Setup

This procedure will need to be followed after a factory reset.

Procedure

S

Press - (-99+) on the keypad. This will open the Advanced Menu.
Open - Advanced Menu = Hardware Menu.

Enable - Dual Diluent Valve = Enabled.

Press - (the green instrument status light button), this will take the user to the home screen.

Optional Extras
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Now there will be a Diluent Port 2 in the Gas Supply Menu.

8.6 Second Source MFC (PN: E020318-XX)

This option allows the user to expand the range of dilution ratios that are achievable through the
calibrator.

| Second Source
MFC

Figure 190 — Second Source MFC

Note: When this option is enabled, source port four is no longer available as a source port. Instead
it is converted into a purge port. The purge port must be connected to an exhaust manifold
venting to a suitable location outside the room and away from the sample inlets of any gas

analyser in the system.

Table 13 — Second Source MFC Parts Added

Part Description Quantity Part Number

Mass Flow Controller - 10 SCCM 1 M050001

Or

Mass Flow Controller -20 SCCM 1 ZUN-UFC18020SCCM
Or

Mass Flow Controller - 50 SCCM 1 UFC18050SCCM

Or

Mass Flow Controller - 100 SCCM 1 ZUN-UFC180-100CC
Or

Mass Flow Controller - 200 SCCM 1 ZUN-UFC180-200CC
Or

Mass Flow Controller - 500 SCCM 1 ZUN-UFC180-500CC
Or

Mass Flow Controller - 1000 SCCM 1 ZUN-UFC1801000CC
Or

Mass Flow Controller - 2000 SCCM 1 ZUN-UFC180-002L
Or

Mass Flow Controller - 5000 SCCM 1 ZUN-UFC180-005L
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Part Description Quantity Part Number
Mass Flow Controller Gasket 1 HAR-6100
Kynar Union Tee Fitting 1 F030034-01
Male Elbow Swagelok Fitting 1 F030025
1/4T - 1/8T Union Reducer Swagelok Fitting 1 28280402-3
(Added only with 500, 1000, 2000, 5000 SCCM

MFC Option)

1/4T Port Connector Swagelok Fitting 1 28430400-3
(Added only with 500, 1000, 2000, 5000 SCCM

MFC Option)

1/4T - 1/8T Reducing Ferrule 1 F030031
(Added only with 500, 1000, 2000, 5000 SCCM

MFC Option)

Table 14 — Second Source MFC Removed

Part Description Quantity Part
Number
1/4T Tee Union Fitting 1 F030210-01
1/4T Ferrule 4 F030203-01
1/4T Compression Nut Fitting 4 F030202-01
1/4T - 1/8NPT Male Elbow Fitting 1 F030201-01

8.6.1 Hardware Setup
This procedure will need to be followed after a factory reset.
Procedure

Press - (the green instrument status light button), this will take the user to the home screen.
Press - (-99+) on the keypad. This will open the Advanced Menu.
Open - Advanced Menu 2 Hardware Menu = MFC Installation Menu.

Ll

Select - MFC Opt Source - (select form the list the MFC ordered as an option).

Now the user can enter the co-efficients if they are known or run a MFC calibration (refer to
Section 5.1).

8.7 Second Diluent MFC (PN: E020316-XX)

This option allows the user to expand the range of dilution ratios that are achievable through the
calibrator.
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Second Diluent I )

MFC '

Figure 191 — Second Diluent MFC

Table 15 — Second Diluent MFC Parts Added

Part Description Quantity Part Number
Mass Flow Controller - 1000 SCCM 1 ZUN-UFC1801000CC
Or

Mass Flow Controller - 2 Litre 1 ZUN-UFC180-002L
Or

Mass Flow Controller - 5 Litre 1 ZUN-UFC180-005L
Or

Mass Flow Controller - 10 Litre 1 ZUN-UFC180-010L
Or

Mass Flow Controller - 20 Litre 1 ZUN-UFC180-20L
Mass Flow Controller Gasket 1 HAR-6100

1/4T Tee Union Kynar Fitting 1 F030034-02

1/4T Compression Fitting Nut 4 F030202-01

1/4T Ferrule 4 F030203-01

1/4T - 1/4 Stub Adaptor Fitting 1 F030207-01

1/4T Tee Union Fitting 1 F030210-01

8.7.1 Hardware Setup
This procedure will need to be followed after a factory reset.
Procedure

1. Press - (the green instrument status light button), this will take the user to the home screen.
2. Press - (-99+) on the keypad. This will open the Advanced Menu.

3. Open - Advanced Menu - Hardware Menu = MFC Installation Menu.

4. Select - MFC Opt Diluent - (select form the list the MFC ordered as an option).

Now the user can enter the co-efficients if they are known or run a MFC calibration (refer to Section
5.1).
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9. Spare Parts and Schematics

9.1 Maintenance Kit (PN: E020321, E020322, E020323)

Routine maintenance parts that may be required.

Table 16 — Serinus Cal 1000 Maintenance Kit (PN: E020321)

Description Part Number
DFU Filter, 23 Micron FO10005
O-ring 7.5X1.0 0010046
Acoem Tubing, 1/4 X 1/8, (3 ft) T010026

Table 17 - Serinus Cal 2000 Maintenance Kit (PN: E020322)

Description Part Number
DFU Filter, 23 Micron FO10005
Compression Spring, SS H010062
O-ring 5/32ID X 1/16 W 0010013
O-ring 7.5 X 1.0 0010046
Acoem Tubing, 1/4 X 1/8, (3 ft) T010026

Table 18 — Serinus Cal 3000 Maintenance Kit (PN: E020323)

Description

Part Number

DFU Filter, 23 Micron F010005
Compression Spring, SS H010062
O-ring 1/2ID X 3/32W 0010005
O-ring 0.489ID X 0.070W 0010008
O-ring 0.114ID X 0.07W 0010012
O-ring 5/32ID X 1/16W 0010013
O-ring .364ID X .07W 0010024
O-ring .359ID X .139W 0010025
O-ring 8.0X 1.0 0010046
Acoem Tubing, 1/4 X 1/8, (3 ft) T010026

9.2 Serinus Cal Service Kit (PN: E020320)

Assorted fittings, tubing and orifice removal tool useful when working on the instrument’s internal

pneumatics.

Spare Parts and Schematics
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Table 19 - Serinus Accessories Kit

Part Description Part Number

1/4 T Kynar Fitting Nut

036-130440-2

1/4T Swagelok Fitting Nut 28800400-3
1/4T Swagelok Fitting Ferrule 28820400-3
1/8T Swagelok Fitting Plug 28840200-3
1/4T Swagelok Fitting Plug 28840400-3
1/8T Swagelok Fitting Cap 28860200-3
1/4T Swagelok Fitting Cap 28860400-3
Kynar Fitting Union Tee 1/8 Barb F030007-01
Kynar Fitting Union 1/8 Barb FO30008
Kynar Fitting Union Tee 1/8T F030034-01
1/4T Compression Fitting Nut F030202-01
1/4T Suit Compression Ferrule F030203-01
1/4T - 1/4 Stub Compression Fitting Adaptor F030207-01
1/4T Compression Fitting Union Tee F030210-01
1/4" Fitting to 1/8" Barb Adaptor H010007
1/4" Tube to 1/8" Barb Adaptor H010008
Orifice and Filter Extraction Tool H010046
1/8 Black Rubber Cap H030003
Acoem Tubing 1/4 x 1/8 T010026
Teflon Tubing 1/8 TUB-1000

9.3 Consumables

Instrument components that will require replacement over the course of the instrument’s lifespan.

Table 20 - Serinus Cal Consumables

Part Description Model Part Number Replacement Lifespan
Estimate*
Acoem Tubing, 25 ft Length 1000, 2000 & | T010026-01 Subject to use
3000
UV Lamp Assembly 3000 C020077 2 Years+
(Photometer)
UV Lamp Assembly (Ozone 2000 & 3000 . C020124-50 2 Years+
Generator)
Silicone Heatsink Compound | 1000, 2000 & : C050013 Subject to use
50g 3000
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Part Description

Part Number

Replacement Lifespan

Estimate*

#4 Orifice 2000 & 3000 - H010043-02 Subject to use

#8 Orifice 3000 H010043-06 Subject to use

Serinus CAL Pump Assembly 3000 H010030 6 months+

DFU Filter, 23 Micron 1000, 2000 & | FO10005 12 months+
3000

Ozone Scrubber 3000 H013120 2 Years+

*Warranty Disclaimer: The product is subject to a warranty period on parts and labour from the date
of shipment (the warranty period). The warranty period commences when the product is shipped from
the factory. Lamps, fuses, batteries and consumable items are not covered by this warranty.

Subject to use refers to variable ambient conditions, toxic gases, dirt, extremes of temperature and

moisture ingress may shorten the lifespan of components.

9.4 Instrument Parts List

List of Serinus Cal 1000, 2000 and 3000 components and part numbers for user reference.

Note: Before refer to the spare part number confirm the part number and its location in attached

drawings.

Table 21 - Spare Parts List (Main Components)

Part Description

Part Number

Rear Panel PCA — Serinus Cal (Without Network Port) C010002-02
Rear Panel PCA — Serinus Cal (With Network Port — Tested C010002-20
Version)

Main Controller PCA E020220-02
DFU Filter, 23 Micron F010005
Internal Pump Assembly H010030
Calibrator Back Panel H010129-03
Front Panel Assembly H010130
LCD Display D010001-50
Power Supply P010013
Photometer Assembly H013100-01
Pressure Sensor PCA (Reaction Cell) C010004
Lamp Driver PCA C010006-01
Detector PCA C010007-02
Heater Thermistor Assembly (Reaction Cell and Auxiliary C020073

Valve Manifold)

Spare Parts and Schematics
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UV Lamp Assembly (Optical Bench) C020077
Sintered Filter (Reaction Cell) F010004
Gasket for Pressure Sensor PCA H010037

#8 Orifice (Auxiliary Valve Manifold) H010043-06
Compression Spring (Optical Bench) H010062
Detector (Optical Bench) HO013111-01
Quartz Window (Optical Bench) HO013112
Glass Measurement Cell HO013113
Ozone Selective Scrubber H013120
Ozone Generator Assembly H013150
Ozone Generator PCA C010012
UV Lamp Assembly C020124-01
Ozone Generator Block H013151
Ozone Generator Gasket H013152
Inlet Manifold Assembly H013160

3 Way Bullet Valve H010058
Flow Block Assembly H013165
Flow Block Assembly Restrictor Block H010019
Output Manifold Assembly H013170-01
Mixing Manifold Assembly H013185
Pressure Differential PCA C010005-01
Thermistor Assembly C020142

#4 QOrifice (Auxiliary Valve Manifold) H010043-02
Ozone Mixing Manifold Block H013184
Mass Flow Controller Gasket HAR-6100
Pressure Regulator R010002-01
FQA Kit H050080

Table 22 — Spare Parts List (Cables)

Pressure Sensor Cable (Reaction Cell) C020062-02
Display Cable C020065
Analog & Digital I/0O Cable 020066
Detector PCA Cable C020080
Heater and Thermistor Cable C020083
Bluetooth Cable C020119
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Part Description

Part Number

Heater Cable 020125
Ozone Valve Cable C020126
Ozone Flow Block Cable C020127
Mass Flow Control Cable C020130
Standard Valves Cable C020131-01
Ozone Generator Controller Cable C020132-01
Lamp Driver Cable C020141

Table 23 — Spare Parts List (O-rings)

Part Number

Part Description

O-ring, 1/21D X 3/32 W 0010005
O-ring, 1/2 ID X 1/16 W 0010008
O-ring, 0.114ID X 1/16 W 0010012
O-ring 5/32 ID X 1/16 W (Reaction Cell Orifice) 0010013
O-ring, 0.364 ID X 0.07 W, BS012 0010024
O-ring, 0.359 1D X 0.139 W, BS204 0010025
7.5 X 10 O-ring 0010046

Table 24 — Spare Parts List (Fittings)

Part Description

Part Number

Kynar Union Fitting F030022
1/4" PTEF Straight Ferrule F030028
Nut 1/4T Steel Gripper Fitting F030029
Kynar Union Elbow Fitting FO30030
Kynar Union Tee Fitting FO030034-02
1/4 BSPT to 1/8T Fitting FO30036
1/4T Compression Fitting Nut F030202-01
1/4T Suit Compression Ferrule F030203-01
Fitting Adaptor F030207
1/4T Union Tee Fitting F030210-01
Kynar Bulkhead Union Fitting F030023
Kynar Fitting Nut 1/4T (Double Plastic Ferrule) F030024
Bulkhead Union Fitting F030212
Kynar Male Elbow Fitting 1/8T - 1/8NPT 28001146-1
Male Elbow Fitting F030201-01

Spare Parts and Schematics
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Part Description

Part Number

Kynar Male Connector Fitting 28001143-6
3/8 Straight Ferrule F030002
M4 X 8 Pan Head Phillips Screw F050022
M4 X 50 SS Screw FO50099
Kynar Plug 1/8 NPT (Source Timing Assembly) HAR-3660
Male Swagelok Fitting 28100202-3
Male Elbow Fitting F030025
Male Elbow Fitting F030201
Kynar Male Connector Fitting 28001143-1
Kynar Male Connector Fitting 1/4T, 1/8 NPT F030020
Kynar Male Elbow Fitting F030032-02
Fitting Plug 1/16 NPT F030015
3/4 BSPT SS Plug Fitting F030076
Male Connector Fitting F030200
M3 X 6 Pan Head Phillips Screw FO50011

SMC Male Connector Fitting

FIT-KQ2H07-02S

Spacer 6.35 mm OD X 6 MM L (Auxiliray Valve Manifold)

HAR-8712

1/4 Kynar Plug Fitting Nut

036-130440-2

Table 25 - Spare Parts List (Miscellaneous)

Part Description

Part Number

PCB Support Bracket H010011-02
9/16” High Foot Bumper H010039
Black Blanking Plug H010041
11 mm Black Blanking Plug H010059
Front Panel Clearance Spacer H010064
Network Port Blanking Plug H010067
Main Controller PCA Support Bracket (Rear Panel Side) H010111-01
Roller Bearing H010131
Power Supply Bracket H010138
Push Button Slam Lock H030114
Nylon P Clip, 1/2" (12.7 mm) H030149
#40 Scrubber Support Ring H010114
Main Controller PCA Support Bracket (Front Panel Side) : H010117-01
Flow Block Thermal Isolator H010119
M3 X 6 Standoff, Male-Female FO50016
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M3 X 5 Grub Screw FO50044
Ozone Cell Mounting Bench HO013101
Ozone Cell Tube Cover H013102
Sensor Housing (Detector Side) H013103
Mounting Block (Lamp Side) H013104
Mounting Block (Detector Side) H013105
Lamp Mounting Block H013106
Tube Collet H013107
Cover Collet H013108
12 mm x 22.8 m Velcro Strap 98412052
Cover (Lamp Driver PCB) H012108
8 GB USB Memory Stick H030021
Pressure Regulator Bracket H030093
Cable Clip Mount 13.5 X 14 mm (L X H) H030121
Cable Clip Mount 13.5 X 14 mm (L X H) H030122
Acoem Tubing T010026
Teflon Tubing 1/8 TUB-1000
1/4" Teflon Tubing TUB-1007
Thumb Screw (Rear Panel) FO50037
Thumb Screw (Main Controller PCA) F050120
Green Acoem Resources USB Stick H030137-01
USB Cable COM-1440
Male Solder End CON-1240
1/4 Black Rubber Cap H030004
1/4 Blue Naylon Tubing T010002

Table 26 — Spare Parts List (Shipping)

Desiccant Pack (25 gm) C050012
Shipping Box B010002
End Caps (Pair) B010026
Plastic Bag 760 X 1000 50 X UM B020001
Shipping Box B010015
Mid Support Cap B010034
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9.5 Plumbing Schematic (Serinus Cal 1000) - (PN

BECOMES PURGE
WHEN OPTIONAL
SOURCE MFC IS

muo:_Em Mm_ doo|o

Optional Diluent 2 — . -
SNC7
—
I
Diluent 1 “viz>©
Vi
<]
Source 1 vﬂ
N~
—
Source 2 V3
=<
Source 3 va |_
SOURCE 4 ~ X
Source 4
I
cmmo|\ vo
i 1
Optional Source 5 £~ N ||
I
. | 1¥19,
Optional Source 6 &~ _\/\/\/_ _
.
. oo ¥y
Optional Source 7 = RN
|V I
Optional Source 8 =~ __\/\/\/__ '

1/4" MED WALL FEP

400mm @

_ OPTIONAL DILUENT _

r MFC
|
~ _ DILUENT
= MFC
1/8" FEP 1/8" FEP
270mm 320mm

V5,
W% SOURCE MFC

AN o oE,ozbw%o%Omu

/41m SECTION NOT

CONNECTED TO THE

EXHAUST WHEN

1/4" MED WALL ﬂn@
250mm

v

AN /8" ﬂMU@

400mm

OPTIONAL SOURCE MFC

PS3

SON

IS USED
Output 1 |A__| m )\
Output 2 4 (250mm) (200mm) |
T
1/8" FEP
1/4" MED WALL FEP @
Output 3 < 380mm © /
| 1400mm TOTAL INC COIL
COIL ©150mm
Output 4 <3 o |
EXHAUST <
SCALE: SHEET SIZE: |MATERIALS: TITLE:
ADDED TUBING LENGTHS AND TYPES,
7311 | um [18n22019] 18 | 571072020 WENC LENCTH AN c
OPTIONS ADDED VALVE TASLE @@@@g SHEET1OF 2
UPDATED. PURGE WAS ZERO.
7068 | ND119/03/20151  JM OPTIONAL SOURCE MFC NOTES 8
ADDED. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF PART NO:
1492 Ferntree Gully Road ECOTECH. ANY REPRODUCTION IN PART OR AS A WHOLE /Q\QIOCA THE

EC |DRAWN DATE CHECK DATE DESCRIPTION REV. Knoxfield, Australia, 3180 WRITTEN PERMISSION OF ECOTECH IS PROHIBITED.
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9.6 Plumbing Schematic (Serinus Cal 2000) - (PN

PRESSURE
REG VALVE

LM< __1

Valve Name| V5 V6 V7 V8 EC [DRAWN] DATE ] CHECK DESCRIPTION REV.
GAS MIX o 9 9 - 7068| ND |[19/03/2015] UM f%Mﬂwmzuw_ﬂmewmmwmmo%mmmﬁﬁmwm%wmmmommo:ﬂﬂwom% o c
GAS @UWMmMm MIX m m nw - PURGE IN TABLE. OPTIONAL SOURCE MFC NOTES ADDED.
a02| 27082019 18 MIXING CIRCUT NOW FEP, ADDED TUBING TYPE LABELS TO AL [
Serinus Cal 2000
PS3
1 1/4 ECAEX |
To Exhaust Exhaust - 280mm g _
Optional Source 5 ——fz—1— |__\/)\/__I
i S 1BFEP M omona Loy
Optional Source 6 ——fs{——-T3¢ = (SPTONAL ———
. _ |_\<_ II = = 350 mMm “ L 22URCEMEC — “ |
Optional Source 7 ——f--1><H V4FEP ! [ sowcewre | !
V12 7
Optional Source 8 |!_wu||.__\/>\,__| 0m TR 1/8 FEP “ _
A NT o 740mmE | 410mM | q “ |
VI | 1/4 ECFLEX _
sarce ) s[5 | Z b B
Source 2 |W|__ VA_I 0 — |
V3, H N
Source 3 |V._|_VA_I <GMW _
S 4 _ . PORT P NOT !
" o ‘
= (I ) it
PURGE WHEN I I
OPTIONAL SOURCE J \ SOURCEMEC 12
MFC IS USED M _
4 = v v7
Output 1 | 1/8 FEP |
S Rk A )
Output 2 03 _
| GENERATOR PS4 1
Output 3 V A _
1/4 ECALEX
— -
Output 4 —1T® \Vm\mmoﬁ 300mm _
1 € G 1
Diluent 2 ||_,||_ _
1
Diluent 1 _ —z/MnMMUV_ L _
iluen =
A _
e or e : 5 e
| 120-180kPa VAFEP — V4EC !
B e |
115mm L OPTIONAL DILUENT i .

DO NOT SCALE THIS DRAWING

SCALE: SHEET SIZE:

A4

MATERIALS: TITLE:

UNLESS OTHERWISE SPECIFIED,

DIME
Mi

@ Ecotech

1492 Ferntree Gully Road
Knoxfield, Australia, 3180

NSIONS ARE IN
LLIMETRES,

SHEET 10OF 1

Serinus Cal 2000

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF
ECOTECH. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE

WRITTEN PERMISSION OF ECOTECH IS PROHIBITED.

PART NO:

D020035
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9.7 Plumbing Schematic (Serinus Cal 3000) - (PN

O>m<7w___%m Name ,Mum ,mm ,mw vs EC |DRAWN[ DATE | cHECK DATE DESCRIPTION REV.
z OPTIONS ADDED. PS4 CORRECTLY DEPICTED. ZERO CHANGED
Oﬁﬂwm%_m_vw%mm_x [0) 1 1 - 7068 ND [17/03/2015( M 17/03/2015 | TO _u%ommfmvﬂm.rmwﬂwmmqowﬂrm%mwo_wwnmunwz DELETED. | D
A M ADDED.
e} 1 1 1
MEASURE MIXING & PHOTOMETER CIRCUIT NOW FEP, ADDED TUBING
7302| am |27/08/2019] 18 | 27/08/2019 . E
PHOTOMETER REF [0) 1 1 [0) . NOTES
PURGE 1 o) 0] - SerinusCal 3000 [7s:[ ave [20/0572026] st | 2070372026 | LoW LEVEL OZONE OPTION INCLUDED, LENGTHS UPDATED |
- - - - ~ TINTERNAL - - - - -
PUMP Ps3
To Exhaust Exhaust -_ C-30mm C-430mm ) C-160mm — ?
0 Exhaust ——r————————==
_ ] T |
Optional Source 5
“ V10 =
Optional Source 6 -
! —=—bH A-310mm
| Optional Source 7 |V||_ > _I o A-800
| oni | V12 ExXHALST B-220 SOURCE MFC FLOW |
| Optional Source 8 |.Y.|Xl w wmmm G -220mm — A-450 mm BLOCK
_ | <
N [o] E _F| Q
| Source 1 |W||_ VAS _I @ | I R A B ! @
| 0 C-90mm | | C-40mm ps2
| Source 2 |W|_|X| _|_ 1 | H m = ! c-310
| Vi H | LOZONE | | -omm I
| Source 3 |W||XI U CRUBBER | Ve N |
2 C-70mm
! Source 4 |V||XI LJ | | OZONE
" \ 1C-100mm l < [ SCRUBBER
il —
SOURCE 4 BECOMES | B-190mm ! C =
I PURGE WHEN - = Kj DHVXLWAWE V5 | C-30mm !
1 OPTIONAL SOURCE o 25mm |
| MFC IS USED OZONE 7 PORT P NOT O.Bo:q:@
BIAE vw A-550 mmm ! I conNECTED TO
L __ — = } = V7 | EXRALST
Output 1 | 100mL/min | o m@@joﬂ_%/w 300mL/
#4 ORIFICE | SOURCE MFC | mL/min |
Output 2 < | MANIFOLD N_w | PRESENT: Enm ORIFICE
ORIFICE
Outout 3@ " P reer " —
vtpy GENERATO | QZONE | ® c-300m Ps1
IN! L
Output 4 41— A-210 __V " o I
-210mm
_ NG) z
| | C-90mm i
A s £ 'G | >
C /_ t W|— o
Diluent 2 | @)
OZONE [y ¥ |
Y /T _
_ L gl |
Diluent 1 — EXHAUST
TUBING NOTE ST T T ®RBI "o~ P N——uixing
MANIFOLD
A:1/8 x1/16 FEP | on{nmﬁza —4 C-270mm |
m" A\h x m\wN “mv _' OPTIONAL DILUENT: _
C: EC FLEXIBLE PRESSURE A-110mm e T A-170mm
| REGVALVE _ _ _ — — = — — _
DO NOT SCALE SHEET SCALE: [SHEET SIZE: |MATERIALS: TITLE:
THI DRAWING acoem| s | SerinusCal 3000
ALL DIMENSIONS ARE IN SHEET 10F 1
MILLIMETRES .
UNLESS OTHERWISE 19-21 BRENOCK PARK DRIVE, T AT Y AUSTRALAGIA (BGOTECK Ty LTDy O e 1Y OF PART NO.:
SPECIFIED e OIS | RS e | D020036
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9.8 Block Wiring Schematic (Serinus Cal 1000) - (PN

8

020128 e e ———————————— -
"w_v:oz>r<>_.<mm. V9, V10, V11, V12 |
I I SOURCE VALVES: V1,V2,V3,V4 _
| |
I I
1 I ¥ cozotat I
| 18 f— {INLET PURGE VALVE: V5 _
I I
I I
| |y
I I
| my il 2 co20129
I I
I I
\ m H DILUTION CONTROL _
I ~ I
1 o 1
I nh_ & I
I I
=z
| 1| Rs232 =3 |
\ #1 m M \
I —
1 | RS2 o W _m
O
l b4 l
I o I _—— =
1 13 | uss o | DILUTION VALVE: V13 |"
|
“ 3. | %9 cozooes b -
14 E15T
I z I
I o I
] 15 | ANALOGUE 1 I
| /DIGITAL | |
| |
I I
| BACK PANEL | CHASSIS C010015
| | NOT =| EXTERNAL [ TEMP
1 1 4 CONNECTED 7o CONTROLLER PCA
I I
| P010013 || 7O
1 PWR 4 e -8
T
! SUPPLY ! 22 3 33
i ! £ 35
I
| | L] L]

ECN DRAWN DATE CHECK DATE DESCRIPTION REV.
JAM 20/04/15 DL REDRAWN ON NEW TEMPLATE C
JPR 18/04/25 HKA 21/04/25 REDRAWN ON ACOEM NEW TEMPLATE D
E
E
ﬂ IIIII |
,————] MFC2 |
[ J
_‘||_ IIIII |
,———— MmFc3 _
| - r T T T T T T T T T T T
I
I
! H010130
“ FRONT PANEL
341 c020130 | ASSY
I
1 C010003-01
“ KEYPAD PCA
C020119 !
| J1 | B/TOOTH
1 =
[ g
B/TOOTH | X
34 020065 ! m 8
23 Leo/ | o + J3 | CONTROLLER _l_ _I_
FLOW CONTROL KEYPAD | = | 2| | 4
POWER “
I
I
I
I
| 20
| 2 PIN
I
I
I
! C010010-01
| LCD INTERFACE
|
I
I
[SHEET SCALE:[SHEET SIZE: [MATERIALS: TITLE:
acoem N.T.S. A3 N/A BLOCK WIRING DIAGRAM
CREATAG ENVIROWMENTS O POSSIRLITY SHEET 10F 1 SERINUS CAL 1000
1492 FERNTREE GULLY ROAD THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF PART NO..
KNOXFIELD, AUSTRALIA, 3180 D020037
THE WRITTEN BERMISSION OF ACOEM AUSTRALASIA IS PROIBITED.
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9.9 Block Wiring Schematic (Serinus Cal 2000) - (PN

ECN_| DRAWN DATE CHECK DATE DESCRIPTION REV.
™ 20/04/15 DL REDRAWN ON NEW TEMPLATE D
8, co20128 @ [Io T T s oo — o s ——— A JPR 18/04/25 HKA 21/04/25 REDRAWN ON NEW ACOEM TEMPLATE E
nlon:oz? VALVES: V9, V10, V11, V12 |
| it ﬁ |||||||| .l
“ E “ leoc_ﬁum VALVES: V1,V2,V3,V4 _ \|E
€020131
i e ET PURGE VALVE: V5 | E
! ! €020126
I J11] ———
i - 020129 S——-Owrc2 |
| ] I
| M | DILUTION CONTROL | -
| W ot | r——-wFcs o+
I 2 I [ r |
“ cory S g “ 03 GEN VALVE: V7 _ “ H010130 “
Y RS o< | | FRONT PANEL |
“ 1| Rs232 S ” _H “ 020140 YPASS VALVE: V6 _ 34 ¥ C020130 “ ASSY “
#2 QS5
I P o ooy s T ! || Co1003-01 | |
! gl 50 comoes | |Fm-==E= B J 1| KEYPADPCA !
o
1 M_ w 1 N S U M_ B/TOOTH W 1
“ 5 >v,_>rooc,m ) “ 1 “ . “
DIGITAL
! ! C010015 B/T0OTH ! 28| |
| 1 NNECTED 1/0 FLOW CONTROL KEYPAD| 1 1
H \ 4 POWER | |
. | ©
1 P010013 [ 3§ i g o g & ! !
| PWR T ! < E oz, 33 % | |
22 1 pr} & 2z <3 &
! SUPPLY 1 | ES o @ > I ! 2 !
| | L =] .Hrq ] [l ! o
| I | | |
“ C010010-01 “
| | LCDINTERFACE |
| |
| |
8 co20127 8 co20125 81 c020132-01
||||||||||||| | et |
wor “ H013185-01 | ! HO013150 |
comor o [&] IMULTIPATH FLOW BLOCKI 03 GENERATOR !
I
I
C010012 I
HEATER/ OZONE | 1
CONTROL| |
PCA I
I

FIIIIIIIL-I |||||||| |
€020124-01

EI LAMP

acoem

(CREATING ENVIRONMENTS OF POSSIBIITY

1492 FERNTREE GULLY ROAD
KNOXFIELD, AUSTRALIA, 3180

ISHEET SCALE: [SHI
N.T.S.

EET SIZE: |MATERIALS:
A3
N/A

SHEET 10F 1
"THE INFORMATION CONTAINED IN THIS DRAWING 1S THE SOLE PROPERTY OF

ANY REPRODUCTION IN PART OR A3 A WHOLE WITHOUT
THE WRITTEN PERMISSION OF ACOEM AUSTRALASIA IS PROHIBITED,

TITLE:
BLOCK WIRING DIAGRAM,
SERINUS CAL 2000

OEM AUSTRALASIA,

PART NO.:
D020038
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9.10 Block Wiring Schematic (Serinus Cal 3000) - (PN

H010030
INTERNAL
PUMP

“ H013165
| FLOW BLOCK

ECN DRAWN DATE CHECK DATE DESCRIPTION REV.
REDRAWN, INTERNAL PUMP H010030 WAS H013165 WAS
™ 20/04/15 DL HO10120 E
PR 18/04/25 HKA 21/04/25 REDRAWN ON NEW ACOEM TEMPLATE F
8 e e
€020128 —M_vq_OZ)_r VALVES: V9,V10, V11, V12 1
i J
SOURCE VALVES: V1,V2,V3,V4 _
Fm—— e m——————
“ E INLET PURGE VALVE: V5 _ \|E
“ 13 c020131-01
| PHOTOMETER VALVE: V8 _ MFC1
1 C020126
prp——
“ < 2 5020129 DILUTION CONTROL _ == |m_ MFC2 ."
! 88 et
I o 03 GEN VALVE: V7 _ — MFC3 | }
I Y 4 wes | I H010130 |
| o < I I
| Sa BYPASS VALVE: V6 _ | FRONT PANEL |
TRS232 S ASSY
| #1 w o) 2 | |
I < LJ[ 34 I I
| [z R = _m 1 €020130 | C010003-01 1
| o | | KEYPAD PCA |
1] uss ERN 10 I I
| H_ 3| L 59 C020066 S | A £020119 M_ B/TOOTH w |
| 4 = I | = |
Z| S
L[z ToieAL il €010015 B/T00TH 3 | w g| 1
1 1 mXAmmZPrE Lcn/ C020065 1 = 1
o TEMP Cza] 3 13| CONTROLLER
“ BACK PANEL “ NS =|ve CONTROLLER PCA FLow CONTROL ~ “EYPAP (S 1 =] [o]fel] o
R | |
I I ® I I
4 2 W
1 H— - & 5 ] & 2 1 1
+ g ¢ & & Fz 35 ¢ gs I 2 I
“ SUPPLY | 22 (2] _[15] [ 7] el Dol _ [d ] _mI_ | 2 PIN |
I I
| | A | |
| | cozo14 /| cotoo10-01 1
||||||||||||||| i| LCDINTERFACE |
| |
2 | I
4, C020062-02
P & coz0125 6
4, 020083 €020127 €020132-01
fmm—m—m—mmmm——m e
| H013100 7, 020080
| 03 OPTICAL |
| BENCH I s
“ mMu.Woom CONTROL _M
_ S e[
£020077
QT T T T T T a
020073 "M_M 4 H013185 1 H013150 “
ala | MIXING MANIFOLD ASSY | O3 GENERATOR I
| |
4, C020062-02 01000501 - “ “
PRESSURE m 010012
| - | [ ozone | |
1 3 controL| |
| (5] PCA 1
| [ |
T !
C020124-01
[SHEET SCALE:[SHEET SIZE: |MATERIALS: TITLE:
mooma N.T.S. A3 N/A BLOCK WIRING DIAGRAM,
CREATHNG ENVIRONENTS O POSSIBLITY SHEET 10F 1 SERINUS CAL 3000
THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF PART NO..
KNOXFIELD, AUSTRALIA 3160 O iy D020039
THE WRITTEN PERMISSION OF ACOEM AUSTRALASIAIS PROMIBITED.
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H013180-01)

9.11 Valve Manifold - (PN

ECc |orRawN| DATE | cHEck DESCRIPTION REV.
13/01/14 DRAWING RELEASED A
19/03/2014 FITTING CHANGED B
20/04/2015| | TEM 4 CHANGED FROM KXNAR TO 875, EXPLODED VIEW ADDED. | ¢
27/08/2018| vC | FITING CHANGED, NOW ALL SIRAIGHT CONNECTORS, PORT'NC |
 Tae
NO
| [
NC ; 7
L1
ITEM
NO PART NUMBER DESCRIPTION QTY.
1 HO13181 MANIFOLD, INTERNAL 1
2 HO10058 VALVE, BULLET, 3 WAY 10mm SS 1
FITTING SWAGELOK MALE CONNECTOR

©| 3 | 281002023 1/8T - 1/8NPT S/S FOR GASCAL 3

Wmmr_m,,mwm_%wm UNLESS DO NOT SCALE THIS DRAWING SCALE: SHEET SIZE: |MATERIALS: TITLE:

PROJECTION | MR 156, 205, @ Ecotech 11 A4 |- MANIFOLD ASSY,
ancuLar EL UNLESS OTHERWISE SPECIFIED, == SHEET 1OF 1 INTERNAL, SS FITTINGS
CONCENTRICITY: 0.10 FIM DIMENSIONS ARE IN

@<

MACH. FILLET RAD. 0.5 MAX
THREADS CLASS 2A OR 2B
SURFACE TEXTURE N7 TO N6

MILLIMETRES
REMOVE BURRS AND SHARP
EDGES

1492 Ferntree Gully Road
Knoxfield, Australia, 3180

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF
ECOTECH. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE
WRITTEN PERMISSION OF ECOTECH IS PROHIBITED.

PART NO:

HO13180-01
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Manifold (Serinus Cal 3000) - (PN

ixing
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9.12 M

EC |DRAWN| DATE | CHECK| DATE | SHEET DESCRIPTION REV.
7079| IM | 09/07/2015| ND RE DRAWN F
2 N B I S T | o
7145 ND 14/09/2016 IM REFERENCE FOR ITEM 21 WAS G. H
7302 M 5/07/2019 T8 FITTINGS CHANGED IN vqumm_wﬁmWA,mZMm7>0<mU ITEM 17 FROM PORT J
7358 SKS 9/05/2021 JAM 17/05/2021 FITTING UPDATED AS PER ECN K
7398| UDP |23/05/2022| JAm | 280572002 | 183 ADDED FASTENERS & TORQUE VALUES L
TEM | PARTNUMBER | REF DESCRIPTION 300/
MANIFOLD, INTERNAL, MULTI-PATH.
1 HO013184 KYNAR 1
2 |Ho10058 Vo V5| VALVE BULLET, 3WAY, 10mm, S5 4
3 C010005-01 PCA, PRESSURE GAUGE, GAS ANALYZER 1
4 H010043-02 M ORIFICE 4MIL 1
5 0010013 M, J O-RING 5/32ID X 1/16W, VITON 2
6 HO010043-06 J ORIFICE 8 MIL 1
A E J, FITTING KYNAR MALE ELBOW 1/8T -
7 28001146-1 M — - do\mZ_u.— - — 4
FITTIN WAGELOK MALE NNECTOR
8 [28100202-3 F.Q _\Om._.w. _Mmz_u,_. m\WWO_N OO}mOOZy\ 2
FITTIN MC MALE NNECTOR 1/4T -
9 FIT-KQ2H07-02S B, L 1/4BSPT 2
10 |FO30076 FITTING, PLUG, 3/4 BSPT, SS 1
FITTING, 1/4 BSPT TO 1/8T, STRAIGHT
11 |FO30036 C REDUCER. SMC 1
12 |HO10037 GASKET,PRESSURE SENSOR 1
13 |FO30015 N FITTING, PIPE PLUG 1/16 NPT SS 1
14 |SO30006 THERMISTOR ASSY ENCASEMENT 1
15 |FO50011 M3Xé SEMS PAN HEAD PHILLIPS SCREW 1
16 [FO10004 M FILTER SINTERED SS 1
SPRING COMPRESSION, 0.24 DIA 0.630
17 |HO10062 M MM wire 1
18 |28001143-1 IR FITTING, KYNAR, MALE CONNECTOR 1/8T 2
! - 1/8NPT
19 |F030020 K FITTING KYNAR MALE CONNECTOR 1/4T - 1
1/8NPT
FITTING MALE ELBOW WITH BARB, 1/4T -
20 [F030201 D,H,P 1/8NPT 3
21 F030200 G FITTING MALE STRAIGHT WITH BARB, 1/4T - 1
1/8NPT
FITTING KYNAR MALE ELBOW 1/4T -
22 |F030032-02 D.H,O,P 1/8NPT 1
23 |FAS-M3ZP-20 M3 SPRING WASHER 4
24 |FAS-M3ZP-5 M3X16 PAN HEAD PHILLIPS SCREW 4
DO NOT SCALE THIS DRAWING mo>_.._m."N m:mMMNm" Z>Wmmz“mmm" BOM ._._/_\.__.__.vM_"ZO MANIEOLD ASSY
UNLESS OTHERWISE SPECIFIED, @@@@g SHEET 10OF 3 SERINUS CAL 3000 .
MILLIMETRES. THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF PART NO:
REMOVE BURRS AND SHARP W%MXMM%MWMM:M MMMM ANY nmnwmwwﬂwxwﬁﬁbwﬁ%mmemms @Wm r%,w,vﬁcq THE HO13185
EDGES. ) ' WRITTEN PERMISSION OF ACOEM AUSTRALASIA IS PROHIBITED.
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H013185-01)

Manifold (Serinus Cal 2000) - (PN

ixing

9.13 M

NOTES:
. SEE SHEET 2 FOR EXPLODED VIEW
. SEE SHEET 2 FOR BOM

EC |DRAWN| DATE [ cHECK | DATE | SHEET DESCRIPTION REV.
BP | 21/05/14 DRAWING RELEASED A
BP | 6/06/2014 | M ORIFACES CHANGED B
BP | 14/08/2014 PIN ADDED TO HOLD ORIFACE IN PLACE c
7079| am | 26/02/2015] D REMODELLED FOR KYNAR BLOCK, EXPLODED VIEW ADDED, SPRING |
7079| M | 8/02/2016 | ND REMOVED 1x F030006, ADDED 1x FO30020 & 1x HO10007 E
nae] e Jaoumma ] wr 00D SRS 01O S TS T S |
7302 oM |11/07/2019| T8 REMOVED 1x H010007, ADDED 1x FO30020 WAS FO30006-01 G
sks | 9/05/2021 | sam | 17/05/2021 FITTING UPDATED AS PER ECN H
7398 JDP 23/05/2022| JAM 28/05/2022 2 ADDED FASTENERS & TORQUE VALUES J

DO NOT SCALE THIS DRAWING

DIMENSIONS ARE IN
MILLIMETRES.
REMOVE BURRS AND SHARP
EDGES.

UNLESS OTHERWISE SPECIFIED,

/A @coem

1492 Ferntree Gully Road
Knoxfield, Australia, 3180

SCALE:

SHEET SIZE:

SHEET 1 OF 2

MATERIALS: TITLE:

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF PART NO:

ACOEM AUSTRALASIA (ECOTECH PTY. LTD.).
ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE
WRITTEN PERMISSION OF ACOEM AUSTRALASIA IS PROHIBITED.

Page 210



/\ acoem

1.2 N-m

1.2 N-m

@ TYP.

ITEM

AL PaRT NUMBER DESCRIPTION Qry
MANIFOLD, INTERNAL, MULTI-
1 |Ho13184 PATH. KYNAR !
2 [Hot00s8 VALVE, BULLET, 3 WAY, 10mm, S| 3
PCA, PRESSURE GAUGE, GAS
3 |c010005-01 PN 1
M3X6 SEMS PAN HEAD PHILLIPS
4 |Fos0011 PARME 1
5 [Ho10043-02 ORIFICE 4MIL 1
6 |ooi0013 O-RING 5/32ID X 1/16W, VITON 1
FITTING SWAGELOK MALE
6 [28100202-3 CONNECTOR 1/8T - 1/8NPT /S 2
FOR GASCAL
FITTING SMC MALE CONNECTOR
8 |FT-kQ2H07-025 eyl 2
FITTING KYNAR MALE ELBOW
9 280011461 R b 2
10 |Fo30076 FITTING, PLUG, 3/4 BSPT, S 1
FITTING, 1/4 BSPTTO 1/8T,
11 |FO30036 STRAIGHT REDUCER, SMC !
12 |H010037 GASKET,PRESSURE SENSOR 1
13 [Fo30015 FITTING, PIPE PLUG 1/16 NPT $§ 1
SPRING COMPRESSION, 0.24 DIA
14 [HO10062 0.630 mm wire !
15 5030006 THERMISTOR ASSY ENCASEMENT| 1
FITTING KYNAR MALE
16 |FO30020 CONNECTOR 1/4T - 1/8NPT !
FITTING KYNAR MALE ELBOW
17 |F030032-02 TS o 1
18 |Fo10004 FILTER SINTERED SS 1
FITTING MALE STRAIGHT WITH
19 |FO30200 BARB, 1/4T - 1/8NPT !
FITTING MALE ELBOW WITH BARB,
20 [F030201 1/4T - 1/8NPT 2
M3X16 PAN HEAD PHILLIPS
21 |FAS-M3ZP-5 T 4
22 |Fas-m3zP-20 M3 SPRING WASHER 4

23 |HO10043-09

ORIFICE W/O-RING GROOVE,
10ML

DO NOT SCALE THIS DRAWING

UNLESS OTHERWISE SPECIFIED,
DIMENSIONS ARE IN MILLIMETRES.

REMOVE BURRS AND SHARP EDGES.

/A @coem

1492 Ferntree Gully Road
Knoxfield, Australia, 3180

SCALE: SHEET SIZE: MATERIALS: TITLE:
MIXING MANIFOLD ASSY,
REFER BOM SERINUS CAL 2000,
SHEET 2 OF 2 EXPLODED VIEW
THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF PART NO:
ACOEM AUSTRALASIA (ECOTECH PTY. LTD.). .
ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE
WRITTEN PERMISSION OF ACOEM AUSTRALASIA IS PROHIBITED. IO\_ “w‘_ mm:o ‘_
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H013100-01)

9.14 Photometer (Serinus Cal 3000) - (PN

2N-m
TYP.

£C [ORAWN] DATE | CHECK| _DATE DESCRIPTION REV.
7302| M |1orzo9| 18 REMOVED Ix F030032-02 & HO10007, ADDED 1x 26001 146-1 B
7358 | ks | 9/05/2021 | JAM | 17/05/2021 FITTING UPDATED AS PER ECN, S030006 REPLACED WITH C020073 €
7398| IO | 24/05/2022] JAM_| 2170612022 ADDED FASTENERS TORQUE VALUE F
7408| PR | 04/09/2024] ks | 160972024 BLOCK, PCB, SCREW, O-RING CHANGED AS PER ECN 7408 G
70| upr (121202025 p1a | 1271272005 UPDATED DRAWING AS PER ECN 7690 H
ITEMNO. PART NUMBER DESCRIPTION ary.
REACTION CELL TUBE FIRE POLISH &

! Howsms ANNEAL ENDS !
2 HO13104 MOUNTING BLOCK, LAMP AND OZONE CELL| 1
3 H013107 COLLET, TUBE, OZONE CELL 1
4 0010025 O-RING .359ID X .139W SILICONE 2
5 HOT3106 MOUNTING BLOCK, LAMP, OZONE 1
6 0010024 O-RING .364ID X .07W SILICONE 2
7 Ho13112 QUARTZ WINDOW 1/2 2
) €020077 LAMP, UV, OZONE GAS ANALYZER 1
o €020073 THERMISTOR ASSY ENCASEMENT 2
10 HO13101 BENCH, MOUNTING, OZONE CELL 1 1
1t C010006 PCA LAMP DRIVER GAS ANALYZER 1
2 HO13102 COVER, TUBE, OZONE CELL 1
13 HOT3108 COLLET, COVER, OZONE CELL 1
14 FAS-M4ZP-22 M4 FLAT WASHER n

M3 X 6 SEMS PAN HEAD PHILLIPS SCREW
s Fosoon WITHFLAT AND SPRING WASHER s
16 FAS-M3B5-2 M3 x 4 GRUB SCREW KNURLED CUP POINT | 1
7 1010037 ‘GASKET PRESSURE SENSOR 1
18 FAS-M3ZP-20 M3 SPRING WASHER 5
19 0010008 O-RING, VITON 1
20 FAS-M4sS-7 MaX25 PAN PHILLIPS 4
21 FAS-M4SS-28 M4X50 PAN HEAD PHILLIPS SCREW SS_| 2
22 FAS-M455-10 M4X40 PAN HEAD PHILLIPS SCREW 2
23 FAS-M4ZP-21 M4 SPRING WASHER 10
24 FAS-M4SS-6 'SCREW M4X20 PAN HEAD PHILLIPS 2
2 HOI0062 SPRING COMPRESSION, 0.24 DIA 0.630mm |

wiire

26 FAS-M355-4 M3X12 PAN HEAD PHILLIPS SCREW. 4
27 0010013 O-RING 5/32ID X 1/16W, VITON 2
28 €010004 PCA, PRESSURE GAUGE, GAS ANALYZER | 1
29 H010043-06 ORIFICE 8MIL 1
30 28001146-1 FITTING KYNAR MALE ELBOW 1/8T - 1/8NPT| 1
31 C010007-02 PCA,R6800U-11-11 SOLDERED OZONE_| 1

‘COLLET, RETAINING, WINDOW, DETECTOR
32 Ho1311S PR 1
2 Howta MOUNTING BLOCK, SENSOR AND OZONE | 4

M3 X 8 SEMS PAN HEAD PHILLIPS SCREW
F050018 WITHFLAT AND SPRING WASHER, 4
FAS-M4SS-15 MaX16 CSK PHILLIPS SCREW 3
HO10047-01 FILTER, SINTERED W/ O-RINGGROOVE_| 1

F030203-01 FERRULE, 1/4T, SUIT COMPRESSION LUER

FITTING, NUT, COMPRESSION, 1/4T, SUIT
F030202-01 COMPRESSION LUER !
1010026 SE-200 X 25 MM LONG 1

MALE CONNECTOR, 1/4T-1/8NPT,
F030200-01 COMPRESSION LUER !
DO NOT SCALE ISHEET SCALE: [SHEET SIZE: |MATERIALS: TITLE:
THIS DRAWING mooma N.T.S. N/A OPTICAL BENCH ASSY,
ALL DIMENSIONS ARE IN SHEET 10F 2 PHOTOMETER, SERINUS CAL
MILLIMETRES, “THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF :
UNLESS OTHERWISE 490 FERNTREE GULLY ROAD HE INFORMATION CONTAINED N THIS DRAWING I8 THE SO Y PART NO.:
. . q
SPECIFIED THE WRITTEN PERVISHON OF AOEM AUSTRALASIA S PROUBITED. H013100-01
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H010058)

9.15 Bullet Valve - (PN

NOTES:

1.

2.

ITEM 2 SHOWS REPLACEMENT O-RING DETAILS FOR SERVICING.
FOLLOW THE STEPS BELOW TO REPLACE O-RINGS.

STEPS TO REPLACE O-RINGS:

1.

o

DISCONNECT THE POWER CABLES FROM THE

Ec |pbrAwN| DATE |cHECK|  DATE DESCRIPTION REV.
7068| ND  [20/04/2015| M INITIAL ISSUE A
FLATS FOR FASTENING UPDATED, ONLY INDICATED FLATS CAN
7068[ ND [24/04/2015] M BE USED FOR FASTENING. B
PR [18/03/2026| sks | 18/03/2026 SHEET FORMAT CHANGED c

FLAT FOR FASTENING

VALVE BY DISENGAGING THE CONNECTOR AT THE x

TOP OF THE VALVE.

USE AN ADJUSTABLE WRENCH ON THE FLATS x
INDICATED TO TURN ANTI-CLOCKWISE UNTIL \
DISENGAGED FROM THE MANIFOLD BLOCK.

USE A 2mm FLAT SCREW DRIVER TO REMOVE THE

4 O-RINGS FROM AROUND THE 3 WAY VALVE.

REPLACE O-RINGS WITH 0010046 (ITEM 2).

USE THE ADJUSTABLE WRENCH TO TURN

CLOCKWISE UNTIL FASTENED INTO THE BLOCK.

ITEM NO. PART NUMBER DESCRIPTION QTY.
1 HO10058 VALVE, BULLET, 3 WAY, 10mm, SS 1
2 0010046 O-RING, 7.5x1.0mm, VITON 4
DO NOT SCALE SHEET m0>_.m”_m1mm._. SIZE: |MATERIALS: TITLE:
THIS DRAWING
mnoma N.T.S. A4 REFER NOTES VALVE BULLET, 3 WAY,
ALL DIMENSIONS ARE IN CREATIG ENVIROMNENTS F POSSILITY SHEET 1 OF 1 10mm, S§
MILLIMETRES, ~ THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE PROPERTY OF PART NO.:
oD |rewtrefeuly Ve Kstea s | I G e, | HO10058
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Appendix A. Advanced Protocol

The Advanced protocol allows access to the full list of instrument parameters.

A.1 Command Format

All commands and responses sent to and from the Instrument will be in the following packet format
to ensure data is reliable.

Table 27 — Packet Format

1 2 3 4 5 6..5+n 6+n 7+n
STX (2) Serial ID Command : ETX (3) Message Message Checksum  EOT (4)
Length (n)
Where:
<STX> ASCII Start of Text = 0x02 hex.
Serial ID The Serial ID assigned in the Main Menu = Communications Menu - Serial

Communication Menu.

<ETX> ASCII End of Text = 0x03 hex.
Checksum The XOR of the individual bytes except for STX, ETX, EOT and Checksum.
Message length Must be in the range 0 to 32. Responses from the instrument can have a

message Length of 0 to 255.
<EQOT> ASCII End of Transmission = 0x04 hex.
Examples
A basic request for Primary gas data would be as follows:

Table 28 — Example: Primary Gas Request

Byte 1 2 3 4 5 6 7 8

Number

Description = STX ID Comman  ETX Message : Primary Checksu EOT
d Length GasConc : m

Value 2 0 1 3 1 50 50 4

Checksum 0 0d1=1 181=0 0650=50 @ 50

Calculation
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And a sample response:

Table 29 — Example: Primary Gas Response

Byte Number Continued in

' t table.
Description Message Primary Gas next table
nd Length Conc
Value 2 0 1 3 5 50
Checksum 0 0P1=1 1®5=4 4®50=54
Calculation

Table 30 — Example: Primary Gas Response (continued)

Byte Number 7 8 9 10 11 12
Description IEEE representation of 1.00 Checksum EOT
Value 63 128 0 0 50 4
Checksum 54©63=9 99128=137 13760=137 13760=137 137

Calculation

A.2 Commands

A.2.1 Communication Error

Where:

Command byte 0
Message byte 1 0
Message byte 2 0.7

If the command byte of a response is 0O, this indicates an error has occurred. The message field will be
2 bytes long, where the 2" byte indicates the error according to the following table.

Table 31 - List of Errors

Error # Description

0 Bad Checksum received

1 Invalid Parameter Length

2 Invalid Parameter

3 Internal Data Flash Erase in Progress unable to return data for a few

seconds

Unsupported Command.

Another process is collecting data - unable to service request.

MemStick No Connected

Nio u»ois

MemStick Busy
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A.2.2 Get IEEE Value

Where:
Command byte 1
Message byte 1 Index from List of Parameters

Message byte 2..32 Additional indexes (optional)

This command requests the value of an instrument parameter. The message field byte contains the
index of the parameter requested, as described in the List of Parameters.

Up to 32 indexes can be supplied in a single request. The response has 5 bytes for each parameter
requested - the first byte is the parameter index and the next four are the IEEE representation of the
current value.

Example

A request with a message field of 50, 51, 52 to a Serinus S40 would return a 15 byte message as shown
below:

Table 32 — Example: Get IEEE Response data

50 NO reading 51 NOx reading 52 NO2 reading

A.2.3 Set Calibration Mode

Where:
Command byte 4
Message byte 1 85

Message byte 2 - 5 The IEEE representation of 0, 1, 2, or 3
0 puts the instrument into Measure mode (0,0,0,0)
1 puts the instrument into Cycle mode (63,128,0,0)
2 puts the instrument into Zero mode (64,0,0,0)
3 puts the instrument into Span mode (64,64,0,0)

This command puts the instrument into a calibration mode (the same as going to the Calibration menu
and choosing a Cal. Mode).

Example

A request with a command of 4 and a message field of 85,64,64,0,0 would place the instrument into
Span mode.
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A.2.4 Set Calibration

Enters a new calibration value: the same as entering Span Calibrate or Zero Calibrate on the calibration
menu.

Where:
Command byte 18
Message byte 1 0, 1, 2, or 3 where
0 =Span
1 = Zero (first zero gas)
2 = Zero (second zero gas)
3 =Zero (Third zero gas)
Message byte 2 - 5 The IEEE representation of the calibration value.

A.2.5 Serinus Calibrator

The Serinus Cal command byte is 19. Each individual Serinus Cal operation is controlled by the first
message byte (the sub-command). The corresponding byte value is indicated in parenthesis next to
each sub-command name and listed as the first parameter byte value.

A.2.5.1General Comments

All Serinus Calibrator commands use the following constants and formats.

A.25.1.1 Gas Index

Gasses are referred to by index. Whenever a command asks for a gas index, use the following values:

Table 33 — Gas Indexes

Gas Index
Air AIR 1
Ammonia NH3 2
Butane C4H10 3
Carbon Dioxide co2 4
Carbon Monoxide co 5
Ethane C2H6 6
Helium HE 7
Hydrogen Sufilde H2S 8
Methane CH4 9
Nitric Oxide NO 10
Nitrogen N2 11
Nitrogen Dioxide NO2 12
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(CEH Index
Oxygen 02 13
Ozone 03 14
Propane C3H8 15
Sulfur Dioxide SO2 16
Custom User defined 17 - 26
Internal Internal Air Source (if that option is installed) 27
External External Air Source (only applies to a 3011) 28

A.2.5.1.2 Unit Index
Whenever a command asks for a unit index, use the following values:

Table 34 — Unit Indexes

% 0
ppm

ppb 2
ppt 3

A.2.5.1.3 Port Index
Whenever a command asks for a port index, use the following values:

Table 35 — Port Indexes

None 0
Diluent 1 1
Diluent 2 2
Source 1 3
Source 2 4
Source 3 5
Source 4 6
Source 5 7
Source 6 8
Source 7 9
Source 8 10

Appendices
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A.2.5.1.4 IEEE
Any value marked IEEE is a standard IEEE 4-byte representation of a floating point value.
A.25.15 Reading and Writing Values

Refer to the Serinus Cal Parameters table for details on which values can be read and set via
GetlEEEValue and SetlEEEValue.

A.2.5.2Sub Commands

Each sub-command is detailed below.

A.2.5.2.1 Mode (1)

Sets the operational mode of the instrument. Used to start or stop points and sequences.

Table 36 — Mode Control

Parameter Value Byte
Sub-Command 1 1
Mode 0..3 2
Function Varies 3*

* Conditional

The Mode is one of the following values.

0 =Stop
1=Idle
2 = Point

3 =Sequence
Stop shuts down all operation and ignores both manual and DI input signals.
Idle stops the current point or sequence but allows manual and Dl input signals.

Point runs a point. A point number between 0 and 32 must be supplied as the Function parameter; 0
is the manual point (normally a copy of the last point run).

Sequence runs a sequence. A sequence number between 1 and 16 must be supplied as the Function
parameter.

A.2.5.2.2 Purge (2)

Controls the purge operation of the instrument.
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Table 37 - Purge Control

Parameter Value Byte
Sub-Command 2 1
Operation 0.5 2
Purge Time 0..15 3*

* Conditional
The Operation is one of the following values.
0 = Stop

1 = Immediate

2 =Time

3 = Disable

4 = On Change
5=0n Start

Stop terminates a purge if one is occurring.
Immediate begins a purge immediately (the same as a manual purge).

Time is the number of seconds to do a purge. Setting this to 0 is the same as disabling the purge. The
purge time value is in the Purge Time parameter (in seconds). Other modes do not accept a Purge
Time parameter.

Disable stops the system from doing purges.
On Change means the system will purge when a point calls for a different gas standard.

On Start means the system will purge every time the system starts a point.

A.2.5.2.3 Port (3)
Define what standards and diluents are attached to the ports.

Table 38 — Port Defination

Parameter Value Byte
Sub-Command 3 1
Port Index Port Index 2
Attachment Gas Index or 1..10 3

The Port Index is the port to define the supply for.
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Attachment is either the gas (for diluents) or the gas standard (for sources). Gas is specified by a Gas
Index; the standard is numbered 1..10.

A.25.2.4 Standard (4)
Define a gas standard.

Table 39 — Gas Standard Definition

Parameter Value Byte
Command 4 1
Standard 1..10 2
Name Text 3-8
Serial Text 9-14
Expiry Day 1..31 15
Expiry Month 1..12 16
Expiry Year 0..63 17
Balance Gas Gas Index 18
Gas 1 Gas Index 19
Units Unit Index 20
Conc IEEE 21-24
Gas 2* Gas Index 25
Units* Unit Index 26
Conc* IEEE 27 -30
Gas 3* Gas Index 31
Units* Unit Index 32
Conc* IEEE 33-36
Gas 4* Gas Index 37
Units* Unit Index 38
Conc* IEEE 39-42
Gas 5* Gas Index 43
Units* Unit Index 44
Conc* IEEE 45 - 48
Gas 6* Gas Index 49
Units* Unit Index 50
Conc* IEEE 51-54
* Optional

Standard is the index of the gas standard. Up to 10 can be defined.

Name is six ascii characters. If less than six are required, set the remaining characters to NULL (0).
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Serial number is six ascii characters.

Expiry day, month, and year specify the expiry date. This has no effect on the firmware but is included
for user records.

Balance Gas is the dominant gas in the standard.

Gas 1..6 are the gas names and concentrations (in ppm). Only the first gas must be defined; the rest
are optional.

Units are the units the concentration value is expressed in. Thus, a standard that was 50% CO2 could
be described as 4,0,50 or 4,1,500000.

Concentrations are in standard IEEE floating point format and limited to 0.0 to 100% (or 1,000,000 for
ppm, etc.). Values below 0 will be clipped to 0 and above 100% will be clipped to 100%.

Define a point. Different types of points require different parameters; unused parameters should be
set to zero in this command. For example, an O3 Generator point does not need a gas standard; thus,
the six bytes of the Standard field should be set to 0. Refer to the Serinus Calibrator documentation to
determine which fields are necessary for a given type of point.

A note on error conditions: when the user define points from the instrument menu it does not allow
the user to select impossible levels of gas, Ozone, or flow, or to select gasses that are not defined in
the named standard. However, during remote operation none of these checks are applied. It is up to
the user to only define valid points; any invalid points will generate an error condition when they are
run.

Table 40 — Point Definition

Parameter Range Byte
Sub-Command 5 1
Point 0..32 2
Name Text 3-8
Input Mask OxFF 9
Input Pattern OxFF 10
Output Mask OxFF 11
Output Pattern OxFF 12
Operation 0.5 13
Diluent Gas Index 14
Standard Text 15-20
Gas Gas Index 21
Units Unit Index 22
Gas Target IEEE 23-26
Units Unit Index 27
Ozone Target IEEE 28-31
Flow IEEE 32-35
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Point is the index of the point. 0 is the “Manual” point and 1..32 are the named points. Note that the
Manual point is overwritten whenever a named point is run.

Name is six ascii characters. If less than six are required, set the remaining characters to NULL (0).

Input Mask and Pattern are bytes that set the Digital Input control signals. Each bit in Mask indicates
that the following bit in Pattern is part of the signal that runs the point. If the user is not using Digital
Input, set Mask and Pattern to 0.

Out Mask and Pattern are the same as the input, but control how the Digital Output lines are set. Some
of these lines may be reserved by the instrument for alarms, in which case the state of the alarm will
control that bit.

Operation is the type of point.
0 = Gas dilution

1 ="Zero point

2 = Source Control

3 =Titration

4 = 03 Generator

5 =03 Gen/Photometer
Diluent is a gas index.

Standard is six ascii characters. The gas standard is specified by name rather than index; at the time
the point is run the instrument will search for the named standard and use it if it is attached to any
port.

Gas is a gas index as defined by Table 32.

Units are the units the gas target value is expressed in.

Gas Target is the target concentration of gas in ppm.

Units are the units the Ozone target value is expressed in.

Ozone Target is the target concentration of Ozone in the above units.

Flow is the target flow in sccm.

Define a sequence. A sequence must contain at least one set of State/Function/Period parameters,
and may contain up to sixteen. Thus the command can be as little as 16 bytes or as many as 76 bytes.

Table 41 — Sequence Definition

Parameter Range Byte
Sub-Command 6 1
Sequence 1..16 2
Name Text 3-8
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Parameter Range Byte
Input Mask OxFF 9
Input Pattern OxFF 10
Output Mask OxFF 11
Output Pattern OxFF 12
State* 0.3 13
Function* 1..640r1.16 14
Period* 0..65535 15-16

* May be repeated up to 15 additional times.
Sequence is the index of the sequence.
Name is six ascii characters. If less than six are required, set the remaining characters to NULL (0).

Input Mask and Pattern are bytes that set the Digital Input control signals. Each bit in Mask indicates
that the following bit in Pattern is part of the signal that runs the sequence. If the user is not using
Digital Input, set Mask and Pattern to 0.

Out Mask and Pattern are the same as the input, but control how the Digital Output lines are set. Some
of these lines may be reserved by the instrument for alarms, in which case the state of the alarm will
control that bit.

State is the action to be taken at that point in the sequence. Idle terminates the sequence; point and
sequence run the sequence indicated in Function for the duration indicated in Period; and Repeat
starts the sequence over at the first state.

0=Idle

1 = Point

2 = Sequence
3 = Repeat

Function is a point or sequence index. Points range from 1..64 and sequences range from 1..16. If the
State is IDLE or REPEAT then this field should be 0.

Period is the duration in minutes to run a point, or the number of times to repeat a sequence. If the
State is IDLE or REPEAT then this field should be 0.

A.2.6.1.2 Ozone Cal (7)
Peform an Ozone calibration on a Serinus 2000 or 3000.

Table 42 — Ozone Calibration

Parameter Range Byte
Sub-Command 7 1
Calibration 0.5 2
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Parameter Range Byte
Value* IEEE 3-6
* Conditional

Calibration is one of the following operations:

Table 43 — Calibration Mode Indexes

Calibration Value Description

Status 0 Returns a single byte that indicates the status of the current calibration.
0 = No calibration in progress

1..10 = Current step of Automatic calibration

11 = Manual calibration is waiting to start

12 = In a manual calibration

Last 1 Returns a single byte that indicates success (1) or failure (0) of the last calibration.

Stop 2 Stop any Ozone calibration currently in progress.

Automatic @ 3 Begin an automatic calibration (3000 only).

Manual 4 Begin a manual calibration (2000 or 3000). The remote must follow with 5 more
Ozone_Cal Value commands, supplying the Ozone concentrations at each point.

Value 5 Supplies the value measured at the current step of the manual calibration. For this

command the next 4 bytes must be an IEEE float

Value is the Ozone concentration (in ppm) measured by an external instrument.

A.2.6.1.3 Manual Flow (8)

This command allows the MFCs to be directly controlled. Typically, an external program controls the
MFCs, measures the flows, calculates the MFC coefficients, and then writes those results using
SetlEEEValue. All of the MFCs can be controlled separately, thus allowing several MFCs to be calibrated
at once.

The Manual Flow command supports four different operations: Mode, Port, Flow, and Gas.

Table 44 — Mode Selection

Parameter Range Byte
Sub-Command 8 1
Operation 0 2
Value 0..1 3

Mode enters or exits manual mode. While in manual flow mode all points and sequences are
interrupted. While not in manual mode, all other manual flow commands are ignored.

Value is one of the following:

0 = Exit manual mode.
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1 = Enter manual mode.

Table 45 — Diluent Port Selection

Parameter Range Byte
Sub-Command 8 1
Operation 1 2
Index Port Index (0...3) 3

Port opens or closes a port.

Index is a port index value (see the Port Index table). Only one diluent port can be opened at a time.
Setting the diluent ports to zero disables the respective MFCs. ON instruments without the optional
second diluent port, selecting it has no effect.

Table 46 — Source Port Selection

Parameter Range Byte
Sub-Command 8 1
Operation 2 2
Index Port Index (0, 3...10) 3

Port opens or closes a port.

Index is a port index value (see the Port Index). Only one source port can be opened at a time. Setting
the source ports to zero closes all ports and disables the respective MFCs.

Table 47 - Flow

Parameter Range Byte
Sub-Command 8 1
Operation 3 2
MFC 1.4 3
Value IEEE 4-7

Flow sets a flow for a given MFC.

NOTE: This command does not set any valves! Thus, to run flow through the optional Source MFC, the
user must bypass the optional source select valve (V5) with plumbing.

MFC indicates which mass flow controller is to be set.
1 = Diluent

2 = Optional diluent

3 =Source

4 = Optional source
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Value is the flow in sccm. A value of 0.0 will shut off the MFC.

Table 48 — Gas Selection

Parameter Range Byte
Sub-Command 8 1
Operation 4 2
Value Gas Index 3

Gas indicates the gas being supplied for the calibration. This is only used to scale the flow values
displayed on the Manual Flow Menu, so for remote calibrations it is not necessary.

Value is a Gas Index, normally AIR.
A.2.6.1.4 Gas (9)
Define a custom gas.

Table 49 — Custom Gas Definition Sub Command

Parameter Value ‘ Byte
Sub-Command 9 1
Index 1..10 2
Name Text 3-8
Structure 1.4 9
Temperature FLOAT 10-13
Density FLOAT 14 -17
Pure MFC FLOAT 18-21

Index is the index of the custom gas. Up to 10 can be defined.
Name is six ascii characters. If less than six are required, set the remaining characters to NULL (0).
Structure is number indicating the size of the molecule.

Table 50 — Molecular Structure Index

Monoatomic 1
Diatomic 2
Triatomic 3
Polyatomic 4

Temperature is the temperature constant.

Density is the density constant.
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Pure MFC is the MFC fact for the gas if the bottle contained nothing but that gas.

A.3 List of Parameters

Note: Parameters in this list are for Serinus Cal series instruments and may not be applicable to

other models.

All of these parameters may be logged to the USB Flash drive or requested via the GetlEEEValue
command or set via the SetlEEEValue command.

Table 51 — Advanced Protocol Parameter List

# Description Notes

1 Cal/Zero Valve 0 =Zero, 1 = Cal

2 Internal Span Valve 0=0ff,1=0n

3 +Analog Supply Positive analog supply voltage

4 Gas 5 Avg. Average of the readings (for Gas5) of the last n minutes where n
is the averaging period E.g. Nx

5 Pregain S30H linearization coefficient gain

6 Sample/Cal Valve 0 =Sample, 1 = Cal/Zero

7 NOx Measure Valve 0=NO, 1 =NOx

8 NOx Bypass Valve 0=NO, 1 =NOx

9 NOx Backgnd Valve 0 =0ff,1=0n

10 Valve Sequencing 0=0ff,1=0n

11 LCD Contrast Pot 0 = Lightest, 255 = Darkest

12 SO2 Ref Zero Pot S50 Reference zero pot

13 CO Input Pot S30 Input pot

14 CO Reference Test Pot Not Used

15 CO Test Measure Pot Not Used

16 High Volt Adjust Pot Zero

17 SO2 Lamp Adjust Pot S50 Lamp adjustment Pot

18 03 Lamp Adjust Pot $10 Lamp adjustment Pot

19 03 Meas. Zero Pot (C) S10 Signal zero measure (coarse)

20 03 Meas. Zero Pot (F) $10 Signal zero measure (fine)

21 PMT Fan Pot Optical Bench fan speed control pot

22 Rear Fan Pot Chassis Fan speed control pot

23 Pump Fine Pot Internal Pump speed fine pot

24 Pump Coarse Pot Internal Pump speed coarse pot

25 Analog input 0 SO2 Reference signal

26 Analog input 1 CO Reference signal
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27 Analog input 2 03 Reference signal

28 Analog input 3 SO2 & 03 Lamp current

29 Analog input 4 Flow block pressure

30 Analog input 5 Cell pressure

31 Analog input 6 Ambient pressure

32 Analog input 7 Raw ADC calibration input

33 Analog input 8 Reserved

34 Analog input 9 Concentration data

35 Analog input 10 Reserved

36 Analog input 11 Reserved

37 Analog input 12 Raw analog to digital count for external analog input 0. 0 -5V=
0 -32766 A/D counts

38 Analog input 13 Raw analog to digital count for external analog input 1. 0-5V=
0-32766 A/D counts

39 Analog input 14 Raw analog to digital count for external analog input 2. 0 -5V=
0 -32766 A/D counts

40 Analog input 15 Reserved

41 CO Meas Zero Pot (C) S30 Measure ZERO coarse adjustment Pot

42 CO Meas Zero Pot (F) S30 Measure ZERO fine adjustment Pot

43 SO2 Input Pot SO2 Measure Signal Gain Pot

44 SO2 Ref. Gain Pot SO2 Reference Signal Gain Pot

45 SO2 Meas. Zero Pot SO2 Measure zero pot

46 O3 Input Pot 03 Input signal gain pot

47 Diagnostic Test Pot The Diagnostic mode adjustment pot for all the analysers except
for S30

48 NOx Input Pot PMT signal input gain control FOR NOx

49 PGA Gain 1,2,4,8,16,32,64,128

50 Gas 1 Inst. Primary gas concentration currently displayed on the front
screen E.g. NO

51 Gas 2 Inst. Secondary gas concentration currently displayed on front screen
E.g. NOx

52 Gas 3 Inst. Calculated gas concentration currently displayed on front screen
E.g. NO2

53 Gas 1 Avg. Average of the readings (for Gas1) of the last n minutes where n
is the averaging period

54 Gas 2 Avg. Average of the readings (for Gas2) of the last n minutes where n
is the averaging period

55 Gas 3 Avg. Average of the readings (for Gas3) of the last n minutes where n
is the averaging period

56 Instrument Gain Current calibration value (default is 1.0)

57 Serial ID Multidrop or Bayern-Hessen gas id
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58 Bayern-Hessen ID For multigas instruments only
59 Decimal Places 2-5
60 Noise Instrument noise
61 Gas 1 Offset An offset applied to Gas 1
62 Gas 3 Offset An offset applied to Gas 3
63 Flow Temperature Temperature of the flow block
64 Lamp Current Lamp current in mA E.g 35mA
65 +5V Supply Digital Supply voltage (should always read close to 5 volts)
66 Conc. Voltage Concentration Voltage
67 High Voltage High Voltage reading for PMT
68 Ozonator 0=0ff,1=0n
69 Control Loop 0 = Off, 1 = On (default is On)
70 Instrument ID XXXXXX
71 Gas Flow Units in slpm
72 Gas Pressure Units in torr
73 Ambient Pressure Units in torr
74 +12V Supply The 12 volt Power supply voltage
75 Cell Temperature Cell Temperature
76 Conv. Temperature Converter Temperature
77 Chassis Temperature Chassis Temperature
78 Manifold Temp. Temperature of the mixing manifold (all models except 1000)
79 Cooler Temperature Cooler Temperature
80 Mirror Temperature Mirror Temperature
81 Lamp Temperature Lamp Temperature
82 03 Gen. Lamp Temp. 03 Lamp Temperature
83 Instrument Status Each bit in this 4-byte word represents a different condition (not
all conditions apply to every instrument model):
BIT  Condition if set
0 Currently in warmup process
1 Volumemetric units (otherwise gravimetric units)
2 Performing a background
3 Currently in Span mode
4 Currently in Zero mode
5 Instrument Out of Service (or in Diagnostic mode, PTF
compensation or control loop disabled, or Comms
debugging enabled)
6 High Voltage failure
7 System power failure (not actually possible to report)
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8 Reference voltage failure

9 Cell temperature failure

10 Cooler failure

11 Converter failure

12 Correlation wheel failure

13 Lamp source failure

14 Flow fault

15 Any system error (the red instrument panel light is ON)

84 Reference Voltage Units in Volts
85 Calibration State This variable has two different sets of values:
Set Calibration State Get IEEE Value
0 = MEASURE 0 = MEASURE
1=CYCLE 1=ZERO
2 =ZERO 2=SPAN
3 =SPAN
86 Primary Raw Conc. (For S40, before NOx background and gain)
87 Secondary Raw Conc. Only for multigas instruments
(For S40, before NOx background and gain)
88 S40 Backgnd Conc. NOx Background Concentration
(For S40, before gain)
89 Cal. Pressure Calibration Pressure
90 Conv. Efficiency Converter Efficiency
91 Multidrop Baud Rate 0=1200 bps
1 =2400 bps
2 =4800 bps
3 =9600 bps
4 = 14400 bps
5=19200 bps
6 = 38400 bps
92 Analog Range AO 0 Maximum range value for analog output
93 Analog Range AO 1
94 Analog Range AO 2
95 Output Type AOO Output Type
96 Output Type AO 1 1=Voltage
0 = Current
97 Output Type AO 2
98 Anlg Ofst/Rng AO 0 Voltage Offset /Current Range
99 Anlg Ofst/Rng AO 1 0=0%or0-20mA
1=5%or2-20mA
100 Anlg Ofst/Rng AO 2
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2=10%or 4 - 20mA

101 F/Scale Volt AO 0 5.0 Volt Calibration value

102 F/Scale Volt AO 1

103 F/Scale Volt AO 2

104 Z Adj Volt AO O 0.5 Volt Calibration value

105 Z Adj Volt AO 1

106 Z Adj Volt AO 2

107 -Analog Supply Negative analog supply

108 Digital Outputs A single byte expressing the most recent state of the digital
outputs

109 Digital Inputs A single byte expressing the most recent state of the digital
inputs

110 Instrument State 0 = SAMPLE FILL

1 = SAMPLE MEASURE

2 = SAMPLE FILL AUX

3 = SAMPLE MEASURE AUX

4 = SAMPLE FILL AUX2

5 = SAMPLE MEASURE AUX2

6 = BACKGROUND FILL

7 = BACKGROUND MEASURE

8 = BACKGROUND PURGE

9 = BACKGROUND FILL AUX

10 = BACKGROUND MEASURE AUX
11 =ZERO FILL

12 = ZERO MEASURE

13 = ZERO FILL AUX

14 = ZERO MEASURE AUX

15 = ZERO FILL AUX2

16 = MEASURE AUX2

17 = BACKGROUND FILL ZERO

18 = BACKGROUND MEASURE ZERO
19 = SPAN FILL

20 = SPAN MEASURE

21 = SPAN FILL AUX

22 = SPAN MEASURE AUX

23 = SPAN FILL AUX2

24 = SPAN MEASURE AUX2

25 = BACKGROUND FILL SPAN

26 = BACKGROUND MEASURE SPAN
27 = BACKGROUND PURGE SPAN
28 = ELECTRONIC ZERO ADJUST

29 = INSTRUMENT WARM UP

30 = BACKGROUND ADJUST FILL
31 = BACKGROUND ADJUST MEASURE
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111 CO Lin. Factor A CO Linearisation Factor A
112 CO Lin. Factor B CO Linearisation Factor B
113 CO Lin. Factor C CO Linearisation Factor C
114 CO Lin. Factor D CO Linearisation Factor D
115 CO Lin. Factor E CO Linearisation Factor E
116 Instrument Units 0=ppm
1=ppb
2 = ppt
3=mg/m’
4 = pg/m’
5=ng/m’
6=%
117 Backgnd Meas. Time In seconds.
118 Sample Fill Time These parameters can be changed, but only temporarily;
restarting the instrument will restore them to their default
119 Sample Measure Time values.
120 Aux Measure Time
121 Aux Smpl. Fill Time
122 Backgnd Fill Time
123 Zero Fill Time
124 Zero Measure Time
125 Span Fill Time
126 Span Measure Time
127 03 Gen. Coeff D 03 Generator Coefficient D
128 Backgnd Pause Time In seconds
129 Bkgnd Intrleav Fact
130 Cal. Pressure 2 Calibration Pressure for 2" gas
131 2nd Instrument Gain Unused (always reports 1.0)
132 Background voltage Units in Volts
133 MEFC 1 Coeff A Serial MFC coefficients
134 MFC2 Coeff A MFC 1 = Diluent
135 MEC 3 Coeff A MFC 2 = Optional Diluent
MFC 3 = Source
L MFC 4 Coeff A MFC 4 = Optional Source
137 MFC 1 Coeff B
138 MFC 2 Coeff B
139 MFC 3 Coeff B
140 MFC 4 Coeff B
141 MFC 1 Coeff C
142 MFC 2 Coeff C
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143 MFC 3 Coeff C
144 MFC 4 Coeff C
145 Cycle Time In minutes
146 CO Cooler Pot CO Cooler voltage adjustment POT
147 CO Source Pot CO Source voltage adjustment POT
148 CO Test Meas. Pot Diagnostics use only
149 CO Test Ref. Pot Diagnostics use only
150 03 Ref Average S$10 Background Average
151 PTF Correction (gas 1) Pressure Temperature Flow Compensation Factor for first gas
152 PTF Correction (gas 2) Pressure Temperature Flow Compensation Factor for second gas
in dual gas analysers.
153 Inst. Cell Pressure Instantaneous cell pressure
154 Manifold Pressure Manifold Pressure in S40 instruments
155 Cell Press. (gas 1) Cell Pressure for Gas 1
156 Cell Press. (gas 2) Cell Pressure for Gas 2
157 Cell Press. (Bgnd) Cell Pressure when in Background
158 Background 0 = the instrument is measuring a gas sample
1 = the instrument is measuring background air
159 Gas To Measure S51 only; see Measurement Settings Menu
0 = Measure both gasses
1 = Measure SO2 only
2 = Measure H2S only
160 Valve States Diagnostic use only
161 Temperature Units o="°C"
1 = "o
2="K"
162 Pressure Units 0 ="torr"
1="psi"
2 = "mbar"
3 ="atm"
4 ="kPa"
163 Averaging Period 0="1Min"
1="3 Mins"
2 ="5 Mins"
3="10 Mins"
4 ="15 Mins"
5="30 Mins"
6="1Hr"
7="4Hrs"
8 ="8 Hrs"
9="12 Hrs"
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10="24 Hrs"

164

Filter Type

0= NO FILTER

1 = KALMAN FILTER
2 =10 SECFILTER

3 =30 SECFILTER

4 =60 SEC FILTER
5=90 SEC FILTER

6 =300 SEC FILTER
7 = ADPTIVE FILTER

165

NO2 Filter enabled

0 = Disabled, 1 = Enabled

166

Background Interval

0=24Hrs
1=12Hrs
2 =8Hrs
3=6Hrs
4 =4 Hrs
5=2Hrs
6 = Disable

167

Service (COM1) Baud

168

Multidrop (COM2) Baud

Serial baud rate
0=1200 bps

1 =2400 bps

2 =4800 bps

3 =9600 bps

4 = 14400 bps
5=19200 bps
6 = 38400 bps

169

Service Protocol

170

Multidrop Protocol

0 = EC9800

1 = Bayern-Hessen
2 = Advanced

3 = Modbus

171

AO1 Over Range

172

AO2 Over Range

173

AO3 Over Range

The Upper Concentration Range when Over-Ranging is enabled

174

AO1 Over-Ranging

175

AO2 Over-Ranging

176

AO3 Over-Ranging

0 = Over Ranging Disabled
1 = Over Ranging Enabled

2 = Over Ranging enabled and currently active

177

Heater Set Point

Cell Heater Set Point units in °C

178

High Volt Adjust Pot

Undefined

179

PMT Test LED Pot

PMT Test LED intensity controller POT

180

Last Power Failure

Time Stamp of the Last power fail (4 byte time stamp)
Bit31:26 ---- Year (0-99)

Bit 25:22 ---- Month (1-12)

Bit 21:17 ---- Date (1-31)
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Bit 16:12 ---- Hour (00 -23)
Bit 11:06 ---- Min (00 - 59)
Bit 05:00 ---- Sec (00 -59)
181 Inst Manifold Press. Manifold Pressure in S40 instruments (instantaneous)
182 Cell Press. (Gas 5) Cell Pressure for Gas 5 (Nx)
183 Gas 4 Inst. Calculated gas concentration currently displayed on front screen
E.g. NH3
184 Gas 4 Avg. Average of the readings (for Gas 4) of the last n minutes where n
is the averaging period E.g. NH3
185 Gas 5 Inst. Calculated gas concentration currently displayed on front screen
E.g. Nx
186 NH3 Conv. Efficiency
187 Cell/Lamp Duty Cycle
188 Mirror T. Duty Cycle
189 Flow Temp Duty Cycle
190 Cooler T. Duty Cycle
191 Conv Temp Duty Cycle
192 CO Conv T Duty Cycle
193 F/Scale Curr AO 0 20 mA Calibration value
194 F/Scale Curr AO 1
195 F/Scale Curr AO 2
196 Z Adj Curr AOO 4 mA Calibration value
197 Z Adj Curr AO 2
198  Z Adj Curr AO 2
199 Ext Analog Input 0 The value of the external analog input after the multiplier and
200 Ext Analog Input 1 offset have been applied
201 Ext Analog Input 2
202 Conv Set Point Converter Set Point
203 Cal. Pressure 3 Calibration Pressure 3
204 PTF Correction (gas 3) Pressure Temperature Flow Compensation Factor for third gas
in multi-gas instruments.
205 Dilution Ratio The current dilution ratio (default is 1.0)
206 Traffic Light State of the status light:
0 = Green
1 = Amber
2 = Off (normally impossible)
3 =Red
207 Network Protocol 0 = EC9800
1 = Bayern-Hessen
2 = Advanced
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3 = Modbus
208 Gas 4 Offset A offset applied to Gas 4
209 03 Gen. Fine Pot Ozone generator control, DAC controlled.
DAC: 0..64535
210 03 Gen. Lamp Current Units in mA
211 03 Gen. Coarse Pot Repeat of parameter 209
212 Logging Period The data logging period, in seconds (1.. 86400)
213 03 Gen. Coeff A Ozone generator coefficients
214 03 Gen. Coeff B Note that Coeff D is parameter 127
215 03 Gen. Coeff C
216 MFC 1 Voltage Flow voltages
217 MFC 2 Voltage Uses the same mapping as the MFC coefficients
218 MFC 3 Voltage
219 MFC 4 Voltage
220 Diluent Flow SCCM
221 Source Flow SCCM
222 Ozone Flow SCCM
223 Output Flow SCCM
224 Gas 1 Conc. Delivered gas concentrations
225 Gas 2 Conc.
226 Gas 3 Conc.
227 Gas 4 Conc.
228 Gas 5 Conc.
229 Gas 6 Conc.
230 Ozone Conc.
231 Gas1ld Gas ID number
232 Gas2Id 0=AIR
233 Gas3Id L=NH3
2 =C4H10
234 | Gas4ld 3-co2
235 Gas51Id 4=CO
236 Gas61d 5 =C2H6
237 Diluent Id 6=HE
7 =H2S
8=CH4
9=NO
10=N2
11 =NO02
12=02
13=03
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14 = C3H8
15 =502

238 Diluent Port

0..1

239 Source Port

0.8

240 Mode

0 = Stop
1=Idle

2 = Point

3 =Sequence
4 = Suspend

5 = Skip

6 = Rewind
7,8 = Reserved
9 = Manual

Normally Skip and Rewind can never be read, as the instrument
processes those states and leaves them instantly. Skip, Rewind,
and Suspend can only be written while the system is running a
sequence; otherwise, these values will be interpreted as Idle.

Stop and Idle can be written at any time. Writing any other
value (other than sequence commands during a sequence) will
be interpreted as Idle.

To start a point or sequence, us the Point or Sequence
parameter. Writing point or sequence to the mode parameter
will be interpreted as Idle.

Manual is an internal state set when the instrument is operating
manual flows or MFC calibrations. The reserved states are also
internal states that should never appear.

241 Point

Current or last point (0..64), where 0 is the manual point.

Writing this value will cause the instrument to begin running
that point. An illegal point number puts the instrument into Idle.

242 Sequence

Current or last sequence (1..16).

Writing this value will cause the instrument to begin running
that sequence. An illegal sequence number puts the instrument
into Idle.

243 Operation

0 = Gas Dilution

1 =Zero Point

2 = Source Control

3 =Titration

4 = 03 Generator

5 =03 Gen/Photometer

The current or last point operation. This value cannot be
written; to change a point definition use the Serinus Calibrator
commands. Note that not all operations are available on all
Serinus calibrators.

244 Time Remaining

Current point time remaining in minutes

245 MFC Factor Diluent

MFC factor for current diluent

246 MFC Factor Source

MFC factor for current gas standard
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247 MFC 1 Size MFC capacity in SCCM
248 MFC 2 Size Uses the same mapping as the MFC coefficients
; 0 means the MFC is not installed

249 MFC 3 Size

250 MFC 4 Size

251 Manual Timeout Sets the manual timeout for points and flows not controlled by a
sequence (0..24 hours)

252 Ozone Adjusted Ozone value before filtering (same as 128 on a Serinus)

253 PCT Active True if the Photometer Correction Titration is enabled. This
occurs after a photometer Ozone point has been running long
enough to reach stability, and expires five minutes after the
point stops running,

Writing a 1 to this value will enable the PCT, so that if a titration
point is launched within five minutes it will use the PCT value for
the Ozone generator. To force a PCT this value must be written
within five minutes before the point is started.

254 PCT Value The DAC value for the current or last photometer corrected
titration point. To use this value in a titration it must be written
before the point is started.
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Appendix B. EC9800 Protocol

The Serinus implements a subset of the 9800-instrument protocol. Only the basic commands of reading
the concentration value and setting the instrument calibration state (measure, span or zero) are
supported.

B.1 Command Format

All commands are sent as ASCII strings. Fields are delimited by commas and the command ends with
the normal return key (i.e. the TERMINATOR is either a <CR> or a <LF>). The DEVICE I.D. is the Serial ID
assigned in the Main Menu = Communications Menu = Serial Communication Menu. If the
instrument is not being used in a multi-drop connection, the DEVICE 1.D> can be replaced with the
string “???”.

B.2 Commands

Function: Sends the current instantaneous concentration data to the serial port.
Format: DCONC, {<DEVICE 1.D.>} {TERMINATOR}
Device response: {GAS} <SPACE> {STATUS WORD} <CR><LF>

The GAS value is the concentration value in the current instrument units, expressed as a floating point
number (i.e. 12.345). The STATUS WORD indicates the instrument status in hex (i.e. AO1F) using the
following format:

Bit 15 = SYSFAIL (MSB)

Bit 14 = FLOWFAIL

Bit 13 = LAMPFAIL

Bit 12 =CHOPFAIL

Bit 11 = CVFAIL

Bit 10 = COOLERFAIL

Bit9 = HEATERFAIL

Bit8 = REFFAIL

Bit7  =PS-FAIL

Bit6  =HV-FAIL

Bit5 =OUT OF SERVICE

Bit4 =Instrumentisin zero mode
Bit3  =Instrumentisin span mode

Bit2 = Unused
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Bitl1 =SET—PPM selected, CLEAR—MG/M3

Bit0 =reserved (LSB)

Function:

Format:

Device response:

Function:

Format:

Device response:

Function:

Format:

Device response:

Function:

Format:

Device response:
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Commands the instrument to enter span mode.
DSPAN, {<DEVICE I.D.>} {TERMINATOR}

<ACK> if the instrument is able to perform the command, <NAK> if not.

Commands the instrument to enter the zero mode.
DZERO, {<DEVICE I.D.>} {TERMINATOR}

<ACK> if the instrument is able to perform the command, <NAK> if not.

Commands the instrument to abort the current span/zero mode and return to
measure mode.

ABORT, {<DEVICE 1.D.>} {TERMINATOR}

<ACK> if the instrument is able to perform the command, <NAK> if not.

Reboots the instrument (software reset).
RESET, {<DEVICE I.D.>} {TERMINATOR}

<ACK>.
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Appendix C. Bayern-Hessen Protocol

The Serinus implements a limited subset of the Bayern-Hessen Network protocol. Only the ability to
set the instrument calibration state (measure, span or zero) and read the gas concentrations are
supported.

C.1 Command Format

<STX><text><ETX>< bccl><bcc2>

Where:

<STX> ASCII Start of Text = 0x02 hex.

<Text> ASCII text maximum length of 160 characters.

<ETX> ASCII End of Text = 0x03 hex.

<bccl> ASCII representation of block check value MSB. (That is, the character “3” for 3, the
character “F” for 15, etc.)

<bcc2> ASCII representation of block check value LSB.

The block check algorithm begins with 0 and exclusive-OR’s each ASCII character from <STX> to <ETX>
inclusive. This block check value is converted to ASCII format and sent after the <ETX> character.

Examples

This is an example of a valid Bayern-Hessen data request for an instrument that has a Serial ID of 97
(Serial ID assigned in the Main Menu = Communications Menu = Serial Communication Menu):

<STX>DA097<EXT>3A
The block check calculation is best shown by the following example:

Table 52 — Bayern-Hessen Data

Character Hex Value Binary Block Check
<STX> 02 0000 0010 0000 0010
D 44 0100 0100 01000110
A 41 0100 0001 00000111
0 30 0011 0000 00110111
g 39 0011 1001 0000 1110
7 37 00110111 0011 1001
<ETX> 03 0000 0011 0011 1010

The binary value 0011 1010 corresponds to the hex value 3A. This value in ASCIl forms the last two
characters of the data request message.

Note: The I.D. of 97 is sent as the sequence 097. All I.D. strings must have three digits and must
always be padded with ASCII zero characters.
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This is an example of a valid command to put the unit in the manual span mode if the instrument has
an ID of 843:

<STX>ST843 K<ETX>52
The block check operation is best shown with the following table:

Table 53 — Block Check Operation

Character Hex Value Binary Block Check
<STX> 02 0000 0010 0000 0010
S 53 0101 0011 0101 0001
T 54 0101 0100 0000 0101
8 38 0011 1000 0011 1101
4 34 0011 0100 0000 1001
3 33 0011 0011 0011 1010
<SPACE> 20 0010 0000 0001 1010
K 4B 0100 1011 0101 0001
<ETX> 03 0000 0011 0101 0010

The binary block check value is 0101 0010 which is the hex value 52 as shown at the end of the
command string.

C.2 Commands

C.2.1 DA
Return the current instantaneous concentration.
Command Format

<STX>{DAK<kkk>}<ETX>< bccl><bcc2>

Where:

kkk Device’s ID. This field is optional, but if provided it must be padded with zeros to be 3
characters long. The value must match one of the following: the instrument’s Bayern-
Hessen ID, 000, or ??? (three question marks).

bccl First byte of the block check calculation.

bcc2 Second byte of the block check calculation.
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Device response

The instrument responds with a variable length string, depending on how many measured gasses have
been assigned an ID above 0. The text between the [ ] will be repeated once for each reported gas.

<STX>{MDHcc}[<SP><kkk><SP><+nnnn+ee><SP><ss><SP><ff><SP><xmmm><SP>eeeeee<SP>]<ETC><

bccl><bcc2>

Where:

<SP>

cc

kkk

+nnnn+ee

SS

ff

mmm

eeeeee

bccl

bcc2

Space (0x20 hex).

The number of gasses reported (0..5). The text in between the [ ] will be repeated once
for each gas reported.

The Bayern-Hessen instrument ID.

Gas concentration.

Status byte (see table below for individual bits).
Failure byte (see table below for individual bits).
Gas ID.

Acoem instrument ID (Ecotech ID in firmware).
First byte of the block check calculation.

Second byte of the block check calculation.

Table 54 - Status Bit Map

Status Bit

Meaning if set to 1

0 Instrument off (this value is always set to 0).
1 Out of service.

2 Zero mode.

3 Span mode.

4 -

5 -

6 Units: 1 = Volumetric, 0 = Gravimetric.

7 Background mode (S30 and S50 family only).

Table 55 - Failure Bit Map (Positive Logic)

Failure Bit Meaning if set to 1
0 Flow sensor failure.
1 Instrument failure. Note that while the In

Maintenance mode reports as an instrument failure
with a red light on the front panel, for Bayern-

Appendices

Page 245



Serinus Cal 1000, 2000 & 3000 User Manual 4.1

Failure Bit Meaning if set to 1
Hessen this particular error is merely a status
instead of a failure.

2 -

3 Lamp failure (540 family only).

4 .

5 Cell heater failure (S30, S40 and S50 family only).

6 -

7 -

C.2.2 ST

Set the instrument mode.
Command Format

<STX>{STH< kkk>}<SP>{command}<ETC><bccl><bcc2>

Where:

kkk Device’s Serial ID. This field is optional, but if provided it must be padded with zeros
to be 3 characters long. The value must match one of the following: the instrument’s
Bayern-Hessen ID, 000, or ??? (three question marks).

Command M, N or K for Measure, Zero or Span mode.

bccl First byte of the block check calculation.

bcc2 Second byte of the block check calculation.

Device response

The device does not issue a response to this command.
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Appendix D. ModBus Protocol

The Serinus supports a limited Modbus implementation. The only function codes supported are 3 (read
holding register) and 16 (write multiple registers). The Serial ID is assigned in the Main Menu >
Communications Menu = Serial Communication Menu.

D.1 Command Format

<Slave address><Function code><Start register (MSB)><Start register <LSB><Register count
(MSB)><Register count (LSB)><Write byte count><Write data><CRC (MSB)><CRC (LSB)>

Where:

Slave address The instrument Serial ID. If the request is being made via TCP, this field is
omitted.

Function code 3 (read) or 16 (write).

Start register Specifies an Advanced Protocol IEEE index (refer to Table 51 to see what values
are available and what index to specify for them). The ModBus index is
calculated from the Advanced Protocol index via the following formula:

Mobus Index = Advanced Protocol Parameter List number x 2 + 256

Register count A single read command may request from 2 to 124 registers, which is to say
from 1 to 62 values. The first index is specified by Start register; all following
indexes are in sequential order. To read values that are not sequential requires
using another read command. Note that the number of registers must be
even, as each value is returned as a floating point value (4 bytes) and each
register is a word (2 bytes).

A write command can only write a single IEEE value at a time. Thus, for write
commands this value must be 2.

Write byte count This field is only supplied for a write request; it indicates the amount of bytes
of data that will follow, and must be set to 4 (since only one value can be
written at a time).

Write data This field is only supplied for a write request. It is the value to be written,
expressed in IEEE format. The “Endian” structure can be selected on the
Modbus Serial Communications menu. Big Endian means that the MSB byte of
the IEEE value is at the right end of the four bytes; Little Endian means it is at
the left.

CRC Calculated by the standard Modbus CRC method. If the request is being made
via TCP, this field is omitted.
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D.2 Commands

The response to a read request is in the following format:

<Slave address>3<Register count (MSB)><Register count (LSB)><Data><CRC (MSB)><CRC (LSB)>

Where:

Slave address As general command format.

Register count As general command format.

Data 4 to 248 bytes of data, representing 1 to 62 floating point numbers in IEEE
format. The “Endian” structure can be selected on the Modbus Serial
Communications menu. Big Endian means that the MSB byte of the IEEE value
is at the right end of the four bytes; Little Endian means it is at the left.

CRC As general command format.

The only supported use for this command is to set the instrument into a calibration state.

Where:

Start register MSB 1

Start register LSB 170

Register count 2

Write Data bytes The IEEE representation of 0, 1, 2, or 3

0 puts the instrument into Measure mode (0,0,0,0)
1 puts the instrument into Cycle mode (63,128,0,0)
2 puts the instrument into Zero mode (64,0,0,0)

3 puts the instrument into Span mode (64,64,0,0)

The response to a write request is to return the first six bytes of the initiating write request.

An error will be returned in the following format:

<Slave address><Function code><Exception code><CRC (MSB)><CRC (LSB)>

Slave address As general command format.

Function code The initiating command’s function code + 128; so either 131 (read) or 144
(write).

Exception code The error code (see table below).
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CRC As general command format.

Table 56 — Modbus Error Codes

Value Error

1 Illegal Function

2 Illegal Data Address
3 Illegal Data Value

4 Slave Device Failure

Appendices Page 249



Serinus Cal 1000, 2000 & 3000 User Manual 4.1

This page is intentionally blank.

Page 250



\ acoem

W

Appendix E. Gascal Protocol

The Serinus Cal has a number of in built serial functions that will respond when interrogated. All
commands are prefixed by a digit 0...7 corresponding to the Serial ID (see Serial Communications
Menu, Section 3.5.38). This system allows multiple Serinus Cals to be connected to and controlled by
the same DTE controller.

Note: All commands are in upper case. In this list, lower-case letters are placeholders, e.g., “n”
refers to a single digit number, “nn” refers to a two-digit number (preceded by 0 if necessary),
“nnn” refers to an integer of any length, and “n.n” and “c0,c1,c2” refer to floating point numbers
of any length.

All commands sent to the Serinus Cal must terminate with a carriage return (CR). Unless otherwise
stated, all responses sent from the Serinus Cal conclude with a carriage return and line feed (CR LF).

Table 57 — Native Serial Commands

Command Description Response
iMFCn? Outputs polynomial coefficients for MFC c0,c1,c2
n=1..4, where result = c2*v/A2 + c1*v + cO
1 = Diluent

2 = Optional Diluent
3 = Source

4 = Optional Source

iMFCn=c0,c1,c2 Inputs polynomial coefficients for MFC OK
n=1..4

1 = Diluent
2 = Optional Diluent
3 =Source

4 = Optional Source

iISETFLOWn= Sets flow for MFC n=1..4 OK
1 = Diluent

2 = Optional Diluent (Note: on the Gas Cal
this set the flow for Ozone production; on
the Serinus cal that is the same as setting the
Diluent)

3 =Source

4 = Optional Source

PURGE TIME? Returns purge time in seconds nnn
PURGE TIME=time Sets purge time in seconds OK
iMANUAL=ON Turns ON Manual mode. This will begin OK
running the last point loaded with
iSETPOINT.
iMANUAL=0OFF Turns off Manual mode (selects Idle mode) OK
iT? Outputs manual timeout (minutes) nnn
iT=nnn Inputs manual timeout (minutes) OK
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Command Description Response
iSETPOINTNN Makes point nn the current point (i.e., loads | OK
its parameters into the Manual operation
screen).
iOZONE=cO0,c1,c2 Sets Ozone generator coefficients OK
iOZONE? Returns Ozone generator coefficients c0,c1,c2
iOZONES=n.n Sets the current manual point’s Ozone target : OK
(in ppm). For this to have any effect,
iSETPOINT must have previously loaded an
Ozone point.
iVinn? Outputs a/d voltage for a specific source. n.n
0 = source MFC
1 = optional source MFC
2 = diluent MFC
3 = optional diluent MFC
4 = Ozone lamp current
5 = Ozone lamp temperature
7 = positive 12V supply
8 = positive 5V supply
10 = positive analog supply
11 = negative analog supply
13 = chassis temperature
iSTATUS? Outputs status and any alarms IDLE
or
POINTnn n, where nn is
the current point and n
is a bit field with the
following meanings:
Bit 3 = Ozone temp fail
Bit 6 = source or diluent
flow fail
Bit 7 = bit 3 or bit 6
iVER? Outputs software version n.nn.nnnn
iREADN Outputs a value based on n n.n
0 = gas concentration of first gas in the gas
standard for the current point (ppm)
1 = Ozone concentration (ppm)
2 = diluent flow (sccm)
3 = source flow (sccm)
iC? Reports primary gas concentration (the same ' n.n

as iREADO)
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Appendix F. Beer-Lambert Law

The Beer-Lambert equation, shown below, is used to calculate the concentration of Ozone from the

ratio of the two light intensities measured:

[ e—acd

Iy
Equation 1 — Beer-Lambert Law
Where:

e | isthe light intensity measured with Ozone in the gas sample.

e [ is the light intensity measured with no Ozone in the gas sample.

e ais the Ozone absorption coefficient at 253.7 nm (1.44 x 10 - 5 m2/mg).

e cisthe mass concentration of Ozone in mg/m?3.

e dis the optical path length in m.
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