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1 General Information

1.1 Information about the Manual

This manual describes a safe and adequate handling of the device. Following the
instructions of the indicated safety aspects and instructions as well as the national
and/or local rules and general safety regulations concerning the prevention of
accidents are absolutely imperative.

Before starting the work with the device read the manual completely and thoroughly
particularly the chapter security and respective safety references. Assure that you/the
operator comprehends the terms described.

The manual is part of the device. It must be stored together with and next to the
device at any time.

INFORMATION!
: 5 The graphics in this user manual are schematic and may differ from
the actual conditions. The firmware and PC software screenshots in

this user manual may differ from the actual conditions.

1.2 Explanation of Symbols

Important and safety-relevant references in this manual are characterized by
symbols. These indications which are in-line with industrial safety must be respected
and followed at any time.

:? INFORMATION
This symbol calls information, which are to be considered for

efficient and perfect handling of the equipment.

WARNING
This symbol indicates references, which can lead to damages,

malfunctioning and/or loss of the device.

DANGER

This symbol marks references, which can lead to health

> P

impairments, injuries, lasting body damages or to death due to

electric current.
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if DANGER
This Symbol marks paragraphs, which describe potential dangers and

damage due to exposure to radioactive radiation.

DANGER
This symbol marks paragraphs, which describe situations in which

surface parts of the device can heat up to a point where touching it
or bringing objects close to it may be hazardous.

1.3 Notation for dialogs, elements and references

Example Dialog:

System|> Connections|> LAN File Transfer > [Settings...|» Test Connection|

Example Elements:

Gas Out|, Sample gas in|

Example: References

Advanced User ManualfiChapter 5.1 Installation Reguirements

Example: Information

keep the transport box|
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1.4 Scope of Supply

Assure that you have received the full scope of supply, verify by checking the
packaging list. If there is any part missing, please contact the GAS-hotline
immediately.

Standard Scope of Supply

GC-IMS Device (1 piece)

Power supply (1 piece)

GC-IMS Gas tube Kit
e Driftgas/Carriergas (1 piece)

e 2 m 3 mm PFA Tubes with 3 mm
Swagelok-Connector (6 Pieces)

e Bypass Adapter (1 piece)
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Molecular sieve 200 ml with 1/8” connections
(1 piece) with holder (different designs)

LAN Cable (1 piece)

GC-IMS Blind plug Set (5 pieces)

(Swagelok 3 mm Blind plug with red cap
installed on device connectors)

Torx Tool Kit
e Torx Screwdriver 8 mm (1 piece)

e Torx Screwdriver 10 mm (1 piece)
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I/O Connector (1 piece)

Document Map with Documents and Device

User Manuals (1 piece)

USB-Stick Box with Software und Documents

(1 piece)

Custom Ketones Standard (1piece)
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Transport box (1 piece)

- GC-IMS Transport palett (80 x 60 cm)
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Optional Scope of Supply (only available if ordered)

Circular Gas Flow Unit with accessories

(optional)

CGFU-Filter Set
(2 x Moisture-Trap, 1 x Hydrocarbon-Trap)

(optional)

Nitrogen Generator with accessories
(example picture)
(optional)

WGAS &
& Na-Generatar -

pMTD with accessories

(optional)
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Laptop Computer (model might be different
than shown) including software for control

and evaluation.

(optional)

Sampling Syringe 5 ml (100 pieces)

1.5 Liability and Guarantee
This user manual describes the safe and proper handling of the device.

All data and reference within this manual are compiled under the valid regulations,
the state-of-the-art as well as G.A.S. experiences of several years.

This user manual must be stored together with and close to the device at any time
and accessible to all persons, who operate or handle the device at any time.

This user manual must be read carefully before starting to work with the device.
G.A.S. does not assume any liability for damage and disturbances, resulting from
disregard of the instructions contained in this user manual. All claims of any kind
related to damage from a not intended use of the device will be rejected.

G.A.S. reserves the right to realize technical changes of the product due to
improvements without explicitly mentioning them.

1.6 Copyright

The manual is confidential. It is beyond doubt exclusively made and also meant for
the personnel directly dealing with the equipment. All data, texts, designs, pictures
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and other representations within this manual are protected in the sense of the
copyright law and are subiject to further commercial patent rights. Each abusive is
punishable by law.

Passing it on to third persons as well as duplications in any kind and form - also in
part - as well as the use and/or report of contents are not permitted without written
agreement of the manufacturer. Offences lead to payment of damages. We reserve
ourselves all rights of the practice of commercial patent rights.

1.7 Return and Disposal

For an adequate disposal, the device or/and its equipment must be returned to the
G.A.S. or to a third party authorized by the G.A.S.! For questions please contact
G.AS.

1.8 Software Updates

If there are any software updates customers will be contacted by G.A.S. Gesellschaft
fur analytische Sensorsysteme mbH as soon as the updates are available. The
updates are free of charge within the first 12 months after delivery. Users will be
provided with information about the changes and instructions for executing the

updates.

1.9 Customer Service

For questions concerning G.A.S. products a customer service is available:

G.A.S. Gesellschaft fir analytische Sensorsysteme mbH
Otto-Hahn-Stralde 15

44227 Dortmund

Germany

Phone: +49 (0) 231 /97 42 - 65 50

Fax: +49 (0) 231 /97 42 - 65 55
support@qgas-dortmund.de

The telephone hotline is available from Monday to Friday from 9:00 to 16:00 hours. In
urgent cases or if you use fax or email please provide a telephone number for
callbacks.
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2 Safety
2.1 Intended Use Only

WARNING!
Usage other than described in this manual may damage the device

and/or harm persons involved.

Do not use the device for other purposes. Damages due to misuse
are not covered by the guarantee. Such damage claims will be
rejected.

The device and its equipment are not certified for the employment in
areas with explosive gas air mixtures.

All claims or requirements of any kind against the manufacturer and/or its authorized
persons that arise due to damages from a not intended use of the device will be
rejected. All damages that arise from a not intended use are of the operator’s
responsibility.

The intended use of the equipment and its correct handling according are described
in the operating instructions of this manual. Other parts than the parts belonging to
the scope of supply, may only be used after G.A.S. approval.

2.2 Responsibility of Operator

The device may only be operated in a perfect technical condition. Before putting the
device into operation the condition of the device and its equipment must be checked.
The information and instructions provided in this manual have to be followed at any
time.

Besides the instructions provided in this manual the local rules for the prevention of
accidents, general safety regulations - valid for the area of application of the device -
as well as the valid environmental-protection regulations must be considered and
respected.

The responsible technicians and operators must make sure a failure-free use of the
device. Responsibilities among the involved persons regarding installation, operation,
maintenance and cleaning must be made clear.

2.3 Requirements of Personnel

Only authorized and trained technical personnel may work with the instruments. The
operator must have received an instruction over existing and all possible dangers
and should be regularly instructed in safety procedures and environmental protection
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and that the personnel is fully aware of the complete operating instructions and
particularly the safety notes. Personnel that might be under the influence of drugs or
alcohol are to be kept off the device at any time.

Technical personnel in this context are defined as skilled employees who are
knowledgeable due to their educational background. In case the foreseen personnel
do not have the necessary qualifications to operate the instrument, it must be trained.
Further to that non-authorized personnel should not operate the device.

The competencies for the work on and with the device must be specified and kept
undoubtedly at any time so that with respect to security issues no unclear situation
might come up.

Any changes of the equipment, which impair security of the personnel, must
immediately be reported to the operator and every person dealing with it.

2.4 Dangers

The device and its equipment are subject to an endangerment analysis. The
construction and execution of the device corresponds to the today's state-of-the-art.
The device is reliable in service when operated according to its intended use.

INFORMATION!

: ; If the housing of the device is damaged, the device must not be used
anymore and must be returned to the G.A.S. by using the original
transportation case.

DANGER
The GC-IMS device contains a radioactive radiation Tritium source

which in all EURATOM countries is below the exemption limit of 1 GBq
for tritium acc. to Table B (column 2) of Article 26, of the Directive
2013/59 EURATOM of December 5th, 2013.

However, do not open the device! Do not try to recover malfunctions
of the device! Malfunction recovery, repairs and any maintenance
work may only be performed by G.A.S. or by qualified personnel
authorized by G.A.S.

if DANGER
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The GC-IMS and its equipment is not certified for the employment in
areas with explosive gas air mixtures (Zone 0).

DANGER

Exercise great care in handling current-carrying parts like the power
supply cord. Do not get directly in touch with current-carrying parts.
Do not open the housing. Do not use damaged parts.

DANGER

When Nitrogen is used as drift gas and helium as carrier gas,
ignition of a helium plasma may occur due to the high voltage
present in conjunction with a radiation source. This can damage the
IMS.

DANGER

This symbol marks paragraphs, which describe situations in which
surface parts of the device can heat up to a point where touching it
or bringing objects close to it may be hazardous.
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3 Transport, Packing and Storage

3.1 Inspection after Transport

Check the supply immediately after delivery concerning its completeness and/or
transport damages. If you detect externally visible transport damage, do not receive
the supply, or only under reservation. State the extent of the damage on the provided
delivery note and/or the transportation documents of the feeder. Generate a
complaint. Logg a complaint of covered defect immediately after recognizing, as
claims due to transport damages can only be made valid within the complaint periods
(usually 7 days).

3.2 Packing

If no return agreement regarding the packing was agreed upon dispose the
packaging material always in an environmentally friendly way and according to valid
local regulations. If necessary, ask a recycling company.

INFORMATION!
::_3__’ It is recommended to keep the transport box for a safety return
transport.

3.3 Storage and Transport

Store the device only under the following conditions:

e When not in use store the equipment in the supplied casing
e Prevent unauthorized access

¢ Do not store outside

e Protect the equipment from moisture and dust

e Put protective caps on all gas sockets

e Avoid mechanical vibrations

¢ Do not expose the equipment to aggressive substances

e Protect the equipment from direct sun light

e Storage temperature: 5 to 40 °C
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¢ Relative Air Humidity: 0- 90% RH, non-condensing

¢ Instrument’s position: Horizontal

The equipment should be moved only within the provided carrying case. By this
means, transport damages can be avoided. The above-mentioned values are
considered for an instrument transported in its original new packing.

WARNING!

A Protective caps should be put on gas sockets in case the device is
stored or transported.

4 Cleaning and Maintenance

Natural aging and the wear of certain components of the equipment require a regular
cleaning and maintenance.

4.1 Cleaning

Clean the device only with a dry or easily damp cloth.

WARNING!
A Do not use cleaning agents, which contain solvents, acids or
bases.
4.2 Maintenance

INFORMATION!
: ; Maintenance of the device should only be carried out at G.A.S. or
through specially trained and by G.A.S. authorized personnel.

The recommended \maintenance interval is 12 months\.
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5 Introduction
5.1 Working principle of IMS technology

lon Mobility Spectrometry (IMS) is an analytical technology to separately detect
gaseous compounds in a mixture of analytes. The separation is based on the specific
drift times, that ionized compounds need to pass a fixed distance (drift tube) in a

defined electric field.

2
s

Drift velocity: v = KE Mobility: K = —
U

3 [2r O

K=—/——
b 16\ pkT no

ion charge

drift gas number density

reduced mass of the ion and the drift gas molecules
Boltzmann constant

drift gas temperatures

ion‘s collision cross section with the drift gas

Q4T 39

Figure 1: lon Mobility Spectrometer - Basic Relations

Compared to other techniques e.g. TOF-MS, ions travel at atmospheric pressure
versus a flow of inert drift gas. The drift time of each substance is determined by its
ion mass and geometric structure, as slowing collisions with the drift gas molecules
are more frequent for sterically demanding structures. Therefore, IMS can even
differentiate isomeric molecules. For detection, the resulting ion current is measured

by an electrometer as a function of time.
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Figure 2: lon Mobility Spectrometer -Working Principle

Atmospheric lonization of molecules can be obtained by several techniques. G.A.S.
uses photoionization with a 10.6eV UV-lamp or soft chemical-ionization initiated by a
low-radiation tritium (3H) source (below exemption limits of EURATOM). While the
first directly produces positive ions, the latter generates reactant ions with the gas
atmosphere by a cascade of reactions following the collision of a fast electron
emitted from the B-radiator 3H. The so-called Reaction lon Peak (RIP) representing
the total of all ions available is formed as a first step. In nitrogen and air, resp., the
reactant ions can be described as H*(H20)n and O2-(H20) n. Chemical ionization of
analytes by reactant ions then result in the formation of specific analyte ions, when
the affinity of the analyte towards the reactant ion is higher in case compared to
water (using the positive ionization mode). The proton affinity of water is 691kJ/mol,
so all molecules with a higher proton affinity will be ionized by a proton transfer,
which is typically given for all heteroatom-organic compounds. The ionization takes
place at ambient pressure, so that the analyte concentration is not diluted as
compared to other analytical methods where a vacuum must be applied. Therefore,
IMS is extremely sensitive. The detection limits typically are in the low ppb-range for
volatile organic compounds (VOC).
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3
25 RIP Without analyte:
2
z . B
[ residual water — H*(H,0), | reactive species (RIP)
o8 evolution of reactive proton species by interaction with radiation
. —
I R VR R TR
DriftTime / ms
s With analyte:
2 l [3—
% 15 H*(H,0), + A — AH*(H,0), +H,O |analyteion
£, AH"
0.5 G . soft chemical ionization by proton transfer
0| et
2 7 12 17 22 27 32
CriftTime / ms
3 -
is High analyte load:
> AH" B
% 15 H*(H,0), + 2A — A,H*(H,0), + H,O | analyte ion
0.5 ] | t I high analyte concentration due to almospheric pressure
op ” RIP -

2 7 12 17 27 32
DriftTime / ms

Figure 3: IMS Predominant lonization (positive polarization)

The above figure exemplarily shows typical IMS spectra without analyte and with
analyte. The RIP is formed as a sharp signal proving the cleanliness of the system
and at a specific position that is used as internal standard. The spectrum containing
analytes shows a decreased RIP, while new (analyte) peaks are correspondingly
formed. The drift time is specific of an ion, therefore analyte identification is possible.

The peak height and area correlate to the analyte concentration, so that a
quantification is also possible.

Protone Affinities
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Aromatic Amines
Amines
Phosphorous Compounds

Sulfoxides

Ketones
Esters
Alkenes
Alcohols

Aromatics

Alkanes

930.0 KJ/mol
899.0 KJ/mol
890.6 KJ/mol
884.4 KJ/mol
853.6 KJ/mol
832.7 KJ/mol
821.6 KJ/mol
805.2 KJ/mol
789.2 KJ/mol
750.4 KJ/mol

691.0 KJ/mol
543.5 KJ/mol

Pyridine

Methyl Amine
Trimethylphosphate
Dimethyl Sulfoxide
Ammonia
2-Pentanone
Methyl Acetate
1-Hexene

Butanol

Benzene

Water
Methane

Source: Gary Eiceman & Zeev Karpas, lon Mobility Spectromefry, CRC Press, 2005, ISBN 0-8493-2247-2

Protone affinities of various VOCs can be found at the NIST chemistry webbook
http:/iwebbook.nist.gov/chemistry/

Figure 4: Protone Affinities of VOC's
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Complex analyte mixtures, like e.g. food flavours, often demand a second and
independent separation step to separately analyse the multiplicity of compounds at
low concentrations. Therefore G.A.S. -according to application- equips its IMS
systems with gas chromatographic (GC) columns. The volatile compounds of
samples under testing are pre-separated in time by a GC column. The discrete
compounds are consecutively fed into the IMS ionization chamber, so that analyte
and/or ion interactions are avoided.

Furthermore, a competition of analytes on the reactant ions is excluded, enhancing
the sensitivity of the system for individual compounds.

The GC-IMS setup enables a twofold separation of analyte mixtures and the
detection by the IMS electrometer. Since the IMS measurements are extremely fast
(30 ms / spectrum) a continuous and high-resolution recording of analyte signals is
provided.

IMS signal

Figure 5: GC-IMS measurement 3D

The above figure sketches the GC-IMS measurement’s 3D-dataset and the
corresponding heatmap visualization.
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FOCUS-IMS®

The FOCUS-IMS is designed to optimize detection and mapping of fast temporal
changes in sample feed. This is especially important for systems where IMS is
coupled to temporal pre-separation techniques, like gas chromatography.

FOCUS-IMS’s sample feed is guided straight onto the ionization source, which is
mounted self-supporting perpendicularly to IMS drift tube. This ensures immediate
ionization and detection of analyte molecules. Subsequent sample wash-out is
ensured by wide exhaust pathways in-line to the drift gas flow and is driven by both
consecutive carrier gas- and the drift gas flow.

SAMPLE FEED

............. DRIFT GAS

Figure 6: Schematic of the sample- and drift gas flow paths

The inherent detector’s void volume is built by a ‘bubble’ of sample feed (carrier gas
flow) in interplay with the drift gas flow. This ‘virtual’ void volume is smaller than the
geometrical volume and is characterized by a decreased sample dwell time and
subsequent to better detector signal mapping of changes in the sample feed. When
coupled to gas chromatography a signal peak tailing due to residual sample is
decreased.

Drift gas flows become a relevant parameter for the FOCUS-IMS. High drift gas flows
reduce sample dwell time and hence reduce the respective detector sensitivity. This
can be utilized to tune the IMS response dynamically. The following image plots the
chromatogram of the subsequent measurements of a homologous series of linear 2-
ketones (#C 4-9). Drift gas flows are 50 - and 150 ml/min (left- and right-hand
chromatogram). The chromatogram plotted in centre runs a drift gas flow of 150
ml/min and switches to 50 ml/min in a distinct run time (here: 2-heptanone).
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S0ml/min 50/150 ml/min 150ml/min

measurement run/sec [min]

dnifttime / RIP relative

Figure 7: Chromatograms of 2-ketones (C 4-9) for varying drift gas flows

Reduced drift gas flows increase the signal peak heights. Dynamic change of flows
within a GC run is possible to selectively tune sensitivity.

INFORMATION!

:} The drift gas flow is a relevant parameter for FOCUS-IMS® systems:
Elevated drift gas flows will enhance temporal signal peak mapping
and will reduce peak tailing.

Lowered drift gas flows will increase detector response and
sensitivity

Reasonable starting value for drift gas flows in method development is 75 ml/min.
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5.2 Purpose of the device

The GC-IMS represents the synergies of a fast gas chromatograph and the
outstanding sensitivity of an IMS. Thus, traces of Volatile Organic Compounds (VOCs)
become detectable without any special sample preparation.

The purpose of the GC-IMS is the headspace-measurement of traces of volatile
organic compounds (VOCs) of solid or liquid samples.

Results are available within a few minutes and compounds are typically detectable
even at ppbv-/pptv-levels. The technical configuration, its menu as well as its extremely
easy. The gas samples are introduced into the GC-IMS system by sucking them with
an internal pump.

WARNING!

The GC-IMS device must not be operated by introducing aggressive
gases or any kind of liquids or solids. The operational reliability is only

ensured when the equipment is applied for this intended purpose.

INFORMATION!

: ; Any use of the device, that differs from the intended purpose will be
regarded as “out of purpose”. Any claims of any kind against G.A.S.
or her associates that are related to damages from an use not covered
by the aforesaid will be rejected.

The GC-IMS contains several parameterized components that can be modified for
optimizing measurement data in terms of separability of substances and clarity of
resulting peaks.

The GC-IMS can be operated in negative or positive drift voltage mode. The reactant
ion peaks (RIPs) and analyte ion peaks (AIPs) in the positive drift voltage mode will be
displayed as maxima in the spectra. In the negative drift voltage mode both will be
shown as minima. One of these modes may be more suitable for specific substances.

Measurement data can be acquired by employing user-defined measurement
programs. In these programs the operational parameters of various components of the
GC-IMS can modified at defined sequences of the measurement run.

Measurement data can also be acquired in a manual way using the “Recording” mode.

Acquired measurement data are stored in measurement files either on the internal
storage volume of the GC-IMS or — when activated — in a shared net-work folder.
Stored measurement files can further be copied to a connected USB volume.
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For using a shared network folder, the GC-IMS can be integrated into a local area
network (LAN) by using the Ethernet socket at the rear side of the device.

5.3 Internal gasflow and sample pump control

The schematic drawing shows the principal structure of the gas flow system of the GC-
IMS is shown. The system consists of the IMS coupled to a gas chromatographic

column.

Drift gas

Flow C{:Htl‘ ller

(optionally disabled) Transfur Line

GC Column

§E] sample loop

==

Transfer Line Sample Carrier gas
= | EPC GC
$lmph TD I
" 1 ; In
r e
I
, EPC SMPL

Figure 8: GC-IMS device plan (exemplary)

The drift gas for the IMS is supplied using an electronic pressure control unit (EPC

IMS). The carrier gas for the column is supplied using a second electronic pressure
control unit (EPC GC). Both gases (carrier and drift gas) leave the device at the gas
out, which should be connected to an exhaust system. Optionally, a connected uTD

can be supplied with operating gas via EPC-SMPL. The sample flow can be

controlled by a pump control EPC PC.

ey

INFORMATION!

To ensure correct measurements it is necessary to

supplied exhaust tubes| (Gas out and Sample gas out).
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The exhaust tubes (Gas out and Sample gas out) must be led
iseparately into the exhaust system and must not be|

connected.

The exhaust system must jnot generate any negative pressure.

INFORMATION!

: 5 The sample pump is EPC-monitored and controlled (EPC PC).
After installing the device, the pump control parameters should be
tested and recalibrated if necessary. Changing environmental
parameters (e.g. changing sample tube lengths) requires a
calibration of the parameters. (see workflows Test and calibrate|
'sample pump control)

IMS (T1), GC-Column (T2), 6-Port Valve with sample loop (T3) and Transfer Line (T5)
are heated.

The gas sample is introduced into the system by sucking it into the sample in port at
the front of the housing.

From Sample In From Sample In

= To Column and Sensor =#  To Column and Sensor
Sample

Loop

EPCGC

Figure 9: Six-Port Valve - Position Fill Loop and Inject

The sample is carried via the heated 6-port-valve (T3) to the GC-Column. In the default
position of the 6-port-valve the carrier gas permanently flushes the multi capillary
column. The sample gas is pumped through the loop by the pump P. This phase is
called “Fill Loop”. In this position the sample gas from the Sample In socket is directly
routed to the Sample Out socket.

For routing the sample gas in the loop to the GC-Column and to the IMS, the 6-port-
valve is switched to the second position. The carrier gas now transports the sample
gas into the loop and further to the GC-Column, where the substances in the sample
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gas are separated by time. The eluting substances are introduced into the ionization
region of the IMS and leave the system via the Gas Out socket.

The carrier gas stream now transports the sample gas to the GC-column, where the
substances in the sample gas are separated by time. The eluting substances are
introduced into the ionization region of the IMS and leave the system via the Gas Out
socket.

INFORMATION!
: ; In the event of a power failure, check the position of the valve

position. The basic setting must be set to [Fill Loop|.
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5.4 GC-IMS Housing Device Versions

5.41 GC-IMS
5.4.1.1 Front
[2) (3]
e-1ms @GI\S

=i Power

IQX
;S;

Figure 10: GC-IMS - Housing of device - Front

Power LED

Electricity supply
heating external
Transfer Line
(optional)

Pushable Rotary Knob

Sample In socket
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e W |ndicates whether or not the
device is connected to a power
supply and is switched on

o WM |ndicates an internal system
error.

Connection for an external heated
Transfer Line (T4)

This connector is optional.

Input control for cycling through and
activating the control elements of the
graphical user interface.

3 mm Swagelok inlet plug with integrated
Luer-port for connecting the device to a
gas source via

e Bypass Adapter
e Transfer Line
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Disposable syringes

The |Samp|e In sockeli can reach higher temperatures (up to 50°C)
approximately during the cleaning procedure. Do not touch these parts

during the cleaning procedure.

Touch screen Display Displays the graphical user interface and
allows the control of the device by touch
screen.

USB Socket USB socket for connecting external USB
storage volumes. These volumes can be
used for:

exporting measurement files
importing sample name lists

Import/Export programs
upgrading the device’s firmware

saving/loading system settings
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5.4.1.2 Rear

L1

o 6]

8] (10

Pojver
5 Signal Jonverter
CeF /O |Ports Ethe|-net
] Sampje Out Drif|jas
on O R = &
® ¢
Modem Console
DC-in m ° [@ Gas Out Carriergas
o v — ® ©
coms 9
. ‘ . | ] CE ‘ - -

© 0 0 000
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Figure 11: GC-IMS - Housing of device - Rear

Power Switch

DC-In Socket

Signal Converter —-1/O
Socket

Modem Socket

Device Type/Serial
Number Plate

Ethernet Socket

Switches the device on or off.

24 VV XLR-Connector for connecting the
power supply.

Socket for connecting a PLC
(Programmable Logic Controller) or other
devices.

Socket for connecting an external
modem. [For service purposes only|.

Displays manufacturer identification,
device type, serial number and version.

Socket for connecting the device to a
local area network (LAN) or directly to a
computer.




®© 6 0 00 ©

Console Socket

Sample Out Socket

Gas Out Socket

Drift Gas In Socket

Carrier Gas In Socket
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Console interface socket.

purposes only|.

3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

3 mm Swagelok inlet plug for connecting
the device to a drift gas source.

3 mm Swagelok inlet plug for connecting
the device to a drift gas source.
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5.4.2 GC-IMS with Circular Gas Flow Unit

5.4.2.1 Front

Circular Gas Flow Unit QGIS
@O—
o_ O I I S s E— =

GC-IMS

HI Power
Sample

Figure 12: GC-IMS with Circular Gas Flow Unit - Housing of device - Front

Power LED e [l Indicates whether or not the
device is connected to a power
supply and is switched on

o MM |ndicates an internal system

error.
Electricity supply Connection for an external heated
heating external Transfer Line (T4)

Transfer Line
This connector is optional.
(optional)

Pushable Rotary Knob Input control for cycling through and
activating the control elements of the
graphical user interface.
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Sample In socket

DANGER
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3 mm Swagelok inlet plug with integrated
Luer-port for connecting the device to a
gas source via

e Bypass Adapter
e Transfer-Line
e Disposable syringes

The |Samp|e In socket[ can reach higher temperatures (up to 50°C)
approximately during the cleaning procedure. Do not touch these parts
during the cleaning procedure.

Touch screen Display

USB Socket

Power LED

Fault LED

Displays the graphical user interface and
allows the control of the device by touch
screen.

USB socket for connecting external USB
storage volumes. These volumes can be
used for:

exporting measurement files
e importing sample name lists

e Import/Export programs
e upgrading the device’s firmware

e saving/loading system settings.

Indicates whether or not the device is
connected to a power supply and is
switched on

Indicates an internal system error.
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5.4.2.2 Rear

) (@) 0 090© & 2 —@

To IMS Signal Converter Vent Gas In Gas Out
11O Ports

Power

o— ¢

Modem Console
e DC-In ° ° ° ]

Signal Converter
IIO Ports Ethernet

Sample Out Driftgas
——3) —
Gas Out Carriergas
A (o

(7] (8]

Figure 13: GC-IMS with Circular Gas Flow Unit - Housing of device - Rear

© 0 06 0 00
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Power Switch

Signal Converter —1/O
Socket

DC-In Socket

Modem Socket

Device Type/Serial

Number Plate

Console Socket

Switches the device on or off.

Socket for connecting a PLC
(Programmable Logic Controller) or other
devices.

24V XLR-Connector for connecting the
power supply.

Socket for connecting an external
modem. [For service purposes onlyl.

Displays manufacturer identification,
device type, serial number and version.

Console interface socket.

purposes only|.
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Ethernet Socket

Sample Out Socket

Gas Out Socket

Carrier Gas In Socket

Drift Gas In Socket

Gas Out Socket

Gas In Socket

Vent Socket

Signal Converter —1/O
Socket

To IMS Socket

GC-IMS - User Manual

Socket for connecting the device to a
local area network (LAN) or directly to a
computer.

3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

3 mm Swagelok inlet plug for connecting
the device to a drift gas source.

3 mm Swagelok inlet plug for connecting
the device to a drift gas source.

3 mm Swagelok plug for connecting the
device to Drift Gas In Socket / Carrier]
Gas In Socket of GC-IMS

3 mm Swagelok plug for connecting the
device to (Gas In Socket of GC-IMS

Socket for the internal pressure
compensation.

Socket for connecting a PLC
(Programmable Logic Controller) or other
devices.

Sub D Socket to power supply and device
control via GC-IMS. The “To IMS|" socket
of the CGFU must be connected to the

connector “Signal Converter 1/0 Port’ of
the GC-IMS.
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17 Device Type/Serial Displays manufacturer identification,
Number Plate device type, serial number and version.

5.4.3 GC-IMS with Airsense uTD

5.4.3.1 Top

1

Figure 14: GC-IMS with Airsense uTD - Housing of device - Top

- MTD Mounting Plate ¢ Mounting plate for placing the pTD
Unit
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5.4.3.2 Front
o0
- A=
&®——' ARsense - =_e 0

L L L

GC-IMS QGI\S

(0\

OK
usBe

91
0 © 4 L

Figure 15: GC-IMS with Airsense uTD - Housing of device - Front

Power LED e [ |ndicates whether or not the
device is connected to a power
supply and is switched on

o M |ndicates an internal system
error.

Sample In socket 3 mm Swagelok inlet plug with integrated
Luer-port for connecting the device to a
gas source via

e Bypass Adapter
e Transfer Line
e Disposable syringes

DANGER

The [Sample In socket can reach higher temperatures (up to 50°C)
approximately during the cleaning procedure. Do not touch these parts
during the cleaning procedure.

Electricity supply Connection for an external heated
heating external Transfer Line (T4)
Transfer Line

This connector is optional.
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(optional)

Touch screen Display

USB Socket

Pushable Rotary Knob

Inlet Sampler Connector

Start/Stop Button

Inlet Detector Connector

Adsorbens Tube Holder

Display

Displays the graphical user interface and
allows the control of the device by touch
screen.

USB socket for connecting external USB
storage volumes. These volumes can be
used for:

e exporting measurement files
e importing sample name lists

e Import/Export programs

e upgrading the device’s firmware
e saving/loading system settings.

Input control for cycling through and
activating the control elements of the
graphical user interface.

Heated Transfer Line for connection to a
sample source

Switches the pTD device on or off.

Heated Transfer Line for connection to
GC-IMS sample in connector

The adsorbens tube can be installed.

Displays the current phase of the
desorption cycle



5.4.3.3 Rear

!

GC-IMS - User Manual

Eg“_‘b

© o—@

—— (=) (&= ‘ 14

Power

o—¢] =

Signal Converter
I/O Ports Ethernet

] [e——

Modem Console

-9y

TD Operating

GasIn Sample Out Driftgas

*) —° ——®
TD Zero

Gas 2 Gas Out Carriergas

(9 (e (9
© 000 eL

Figure 16: GC-IMS with Airsense uTD - Housing of device - Rear
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Power Switch

Signal Converter —1/O
Socket

DC-In Socket

Modem Socket

Device Type/Serial

Number Plate

Console Socket

Switches the device on or off.

Socket for connecting a PLC
(Programmable Logic Controller) or other
devices.

24 VV XLR-Connector for connecting the
power supply.

Socket for connecting an external
modem. [For service purposes onlyl.

Displays manufacturer identification,
device type, serial number and version.

Console interface socket.

purposes only..
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o Ethernet Socket Socket for connecting the device to a
local area network (LAN) or directly to a
computer.

TD Operation Gas In 3 mm Swagelok inlet plug for connecting
the device to an operating gas source.

TD Zero Gas 2 3 mm Swagelok inlet plug for connecting
the device to the 3 mm Zero Gas 2
connector of the uTD.

Sample Out Socket 3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

Gas Out Socket 3 mm Swagelok plug for connecting the
device to an adequate laboratory waste
gas ventilation system/fume hood.

Carrier Gas In Socket 3 mm Swagelok inlet plug for connecting
the device to a drift gas source.

Drift Gas In Socket 3 mm Swagelok inlet plug for connecting
the device to a drift gas source.

Digital Port Digital Port to connect the uTD to the GC-
IMS Signal Converter I/O Port with
interface cable.

Tube Holder Tube holder for adsorption tube

Gas connectors 3 mm Gas port Zero Gas1, Zero Gas2|

and Waste,

USB Socket Socket for connecting the device to a
computer.

9 0 8 80 6 80 8/ 65 0 0
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Power Supply Socket Connector for connecting the yTD power
supply
Power Switch Switches the device on or off.

5.5 Device Type / Serial Number Plate

© 0000

G.A.S.
Gesellschaft fur analytische Sensorsysteme mbH
Dortmund, Germany

:C IMS

Iix*’%( L CE

Figure 17: Device Type / Serial Number Plate

Manufacturer

Type Name

Version Number

Serial Number

Disposal Instructions

This marking on the instrument indicates that they must not be
disposed of in domestic waste. The disposal is carried out by return to
the manufacturer or by the corresponding municipal authorities (see
EU directive 2012/19/EU)
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0 CE Marking
CE, Communauté Européenne
Instruments bearing this mark comply with the relevant European
directives

6 Operating Interface

The graphical user interface of the device can be controlled by using the touchscreen
in combination with the pushable rotary knob at the front of the device.

The selected control (button, input field etc.) element is marked blue. To activate it
the knob can be pressed.

INFORMATION!
: 5 As the product is under continuously development, the screen
shots in this user manual may differ from the actual conditions.

All possible functionalities of the firmware are described.

Depending on the hardware some functionalities are not available.
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L W W
e o 9.5 | Substances | Programs

System | !
A
: 0.235 kP
QC 8 i =
EPC_GC 5.0 2
Start ! 22.549 kPa
EPC_SMP 5.0.m
! 0.101 kPa
EPC PC 1747 2
] 0.120 kPa
e Samnle T1 IMS 46.0 °C
@ Fill Loop s e ) 200
T3 Loop 45.1°C
 Inject i T5 Transfer  40.0°C
2
1 L"‘_/_’,'—_
0|
0 2 6 8 10 12 14 16 18 20 ms
[
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Figure 18: Operating Interface - Overview

Window Selection Bar

Window Display Area

Status Bar

6.1.1 Windows Selection Bar

The main windows can be selected.

The content of the selected main
window will be displayed.

Status messages and system
information are displayed.
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‘grectra | Sequence | [gfaults

Substances | Procgrams

System H

Figure 19: Operating Interface - Windows Selection Bar

Spectra Window Button

Sequence Window
Button

Defaults Window Button

Substances Window

Programs Window
Button

System Window Button

e ®© O 0 0 00

Errors Information
Window Tab

6.1.2 Windows Display Area

In Spectra Window the data
acquisition process is controlled.

In Sequence Window user created
sequence files using the Sequence
Designer software can be imported.

In Defaults Window the default
settings can be set.

In Substances Window a Substance
list with assign search parameter sets
can be managed.

In Programs Window user-defined
measurement programs can be set.

In System Window system specific
information are displayed system
specific settings and can be set.

In Error Information Window current
error information are displayed

In Window Display Area the content of the following main windows is displayed:

e Spectra Window
e Sequence Window
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e Defaults Window

e Substances Window
e Programs Window

e System Window

6.1.3 Status Bar

Recording enabled | 1w | Log|| Apr.09 2019 | 15:04 | 36°C

Figure 20: Operating Interface - Status Bar

Status Message Section Device serial number and events
information will be displayed.

Export Message Section Displays the current connection status.
Exporton: [ Export of[

LAN Connection Displays the current connection status:

Section Connected: 1™ Disconnected: 1%

Displays the current log status.
New entry: No modification: Log |

©O 000

Log Section
< Selecting this button will open the Log
Section Window with a chronical list of
system events
Date Section Displays the current date of the device
clock. It can be set in System Window.
o Time Section Displays the current time of the device

clock. It can be set in System Window.
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o Temperature Section Displays the current inner housing
temperature of the device.

6.1.4 View Control Bar

The view control bar function is available in the Spectra window and in the Defaults
window. By touching the screen, the control bar is displayed underneath the
displayed spectra.

ﬂ PO 4-[-»QQ

Figure 21: Operating Interface — View Control Bar

The control bar can be hidden manually.
Hide Button After 3 seconds of inactivity it is hidden
automatically.

Moves the vertical position of the display

Vertical Control Buttons
area on the screen up or down.

Horizontal Control Moves the horizontal position of the
buttons display area on the screen left or right.

© © ©

Reduces or enlarges the view of the

o Zoom Control buttons )
display area on the screen

6.1.5 Low/High Pressure Control

The device pressure is monitored. Two types of error are defined:

6.1.5.1 Low Pressure Error
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ATTENTION!

% EPC can not reach target flow.
Most likely missing primary pressure.

Figure 22: Operating Interface - Low Pressure Alarm Box

. After 10 seconds a dialogue box is displayed and an acoustic alarm sounds.
. After 5 minutes all temperature controllers are switched off.

. When the pressure is reached again the alarm is switched off and all

temperature controllers switch themselves on automatically
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6.1.5.2 High Pressure Error

WARNING!
High pressure can destroy the device.

% High pressure inside device.
Flow regulation/heating switched off

Figure 23: Operating Interface - High Pressure Alarm Box

1. If overpressure is detected, a visual and audible alarm is triggered

immediately. At the same time all temperature controllers and flow controllers

are switched off.

2. Before continuing to operate the unit, the cause of the spotlight must be

eliminated.

3. By confirming the dialogue box or restarting the system, all temperatures and

flows are reset to their normal values.
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6.2.1 Overview
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After the device is switched on and the system start is completed the Spectra
Window is displayed. In the Spectra Window the data acquisition can be controlled.

The current spectrum is displayed. The Recording Mode can be activated. The
selected measurement program can be started.

Program

i

Spectra | Sequence| Defaults | Substances | Programs | | System |!|

e @ Fill Loop
" Inject

Recordi
[ start

B Max. Rec. Time

'

EPC_IMS 75.0 %
0.235 kPa
EPC _GC 5.0 2=
22.549 kPa
EPC_SMP 5.0
0.101 kPa
EPC_PC 174.7 =%
0.120 kPa
T1 IMS 46.0 °C
T2 GC 50.0 °C
T3 Loop 45.1°C
T5 Transfer 40.0 °C

5F6-00421

[ | Log|| Apr.02.2024 | 10:02 | 27°C |

Figure 24: Operating Interface - Spectra Window

o Program Start Button

By selecting this button the displayed
program is started.

The 6-port-valve can be toggled manually

9 Switching Valve Button  between Fill Loop) and [Inject Position|.

The |basic setting must be set to Fill

Loop
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The live monitoring of measurements can
be recorded manually. The available
storage capacity in minutes is displayed.

o Recording Check Box

o Drift Voltage Mode Displays the current selected Drift
Voltage state (positive / negative).

o Device Parameter Displays the current temperature, flow
and pressure values.

6.2.2 Measurement modes

Two measurement modes are available:
. Measurement with user defined programs

. Manually operated measurement

6.2.2.1 Measurement with user defined programs

In this mode data acquisition with user-defined measurement programs can be started.
The executable measurement program can be created and selected in the Programs
Window. The name of the current selected program is displayed in the upper left of the
Spectra Window. The selected measurement program can be started by activating the

Program button in the upper left of the Spectra Window.

TESTMIX_S ...
Program
_ Defaults = Substances | Programs System
TESTMDS 1
Program
/
& Fill Loop
TESTMIX_SMIN € Inject
Recording
Start . |
max e per rec. ) S— | W
= _—— —
Is | Log|| Nov.05.2012 | 1422 | 29°C

Figure 25: Start Program
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6.2.2.2 Manually operated measurement

To record a measurement manually the Recording button can be switched on. If
recording is not active the button is set to and the checkbox is grey. If recording
is active the button is set to and the checkbox is yellow.

In this case a measurement file is generated from the recorded data and saved to the
internal flashcard. The remaining time for data storage to the internal flashcard is
shown. It depends on the number of measurement data that were released for export

but were not yet exported and their file size depends on the value of spectra averages
that are used.

Recording
[ Start I Oviouts | Substances | Programs System
= 1
MAIX tNe per rec. il
609 min il B
Program
Recordng
e } —
| o | oo is 2oz [oem | Mec
Recording
max time per rec.
609 min

Figure 26: Recording Check Box

Recording ‘ Recording : Recording
[ Start [ Start [ Start
max time per rec. max time per rec. max time per rec.

87 min 609 min | 1132 min

Averaging 0 Averaging 6 Averaging 12

Figure 27: Recording Check Box
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6.3 Sequence Window

In the Window sequence files can be imported and started by clicking on
the Button. The processing status of a user created sequence file can be

watched:

©O 00 O
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| Spectra [[E2NENS Defaults | Programs |
b
O— s

System Hx

o |
| 45 | 45

Connection status: Remote mode off
I2EC

Sample

[ Status

40 40
T3°C

ERED
ERES g

T5°C
(s [ a5
T6°C
B
EPC_IMS =
[ 7sn

5H4-00495

‘r"" ‘@| Aug. 09. 2024 | 11:34 | 32°C |

Figure 28: Operating Interface - Sequence Window

Start Button

Information Window

Device Parameter

Sequence status

A user created sequence files, created by
G.A.S. Sequence Designer Software|,
can be imported.

Displays the imported sequence-list. The
actual status of each sample is shown.

Displays the current temperature, flow
and pressure values.

Displays the current sequence status:

Possible values are:
- Waiting
- Running
- Finished/waiting



GC-IMS - User Manual

INFORMATION!
: 5 If the tftp-protocol is used for data transmission, the sequence file
must be named as |sequence.json|.

After selection, the software will try to import and analyse the sequence file. If the file
could be imported and the analysis showed no errors, the sequence will be executed.
The following figure shows the execution of a sequence:

Spectra | Sequence | Defaults | Programs System | !

T1°C =
(a5 [ 45
T2°C
1 — Processing: 0:09 / ms IT IT
2 Waiting T3 °C
T80 [ 80
T4 °C
(80 | 80
T5°C
(a5 [ a5
T6 °C
[+
EPC_IMS =
[ 4enn X
5H4-00495 [ | I | Log | Aug.09.2024 | 11:35 | 32°C

Sequence status: Running

Connection status: Remote mode off

Figure 29: Operating Interface - Sequence Window - Processing

You will see the sequence being processed, one sample after the other. The time
passed and the total time for each sample are displayed, showing you the progress.
The scrollable area on the right displays the current and the target device parameters
for temperatures and flows, as well as some IMS specific values such as voltages

and the trigger duration. Clicking on the button will stop the Sequence], but

still apply all the [After Run Settings. Once the has finished, all samples
will be marked as done, the last |After Run Settings| are applied and the software will

display the message Execution finished. The system is now ready for further
sequences or manual operation.
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INFORMATION!
: ; The sequence file must be created with the |G.A.S. Sequence)
Designer Software|. For detailed Information refer to the m

Sequence Designer Software Manualf

INFORMATION!
: ; From firmware version 4.50, the use of the sequence designer
version 1.5 or higher is mandatory.

6.4 Defaults Window

6.4.1 Overview
The |Defaults window allows the monitoring and modification of various device

component parameters. The electronic pressure controllers (EPC_IMS, EPC_GC
and optional EPC_SMP) and the heated device components of the device can be
controlled (T1 — T6). Further, the sample pump duty, averaging and drift voltage

polarity can be switched manually.

Spectra| Sequence Subste

L T1 T2 T3

P !
Temperatures:l\ 4s°C | s0°C | 45°C

o0

®°C_IMS EPC_GC JEPC_SM
‘ Flows: I[ 7502 f§ 502 502@
” VTI EPC_IMS 75.0 2% 0.236 kPa
o_. EPC_GC 5.0 2 22.555 kPal
H I— EPC_SMP 5.0 0.102 kP3
4 EPC_PC 17512 0.132 kPa
T1 IMS 45.0 °C
at T2 GC 50.0 °C %
. T3 Loop 45.0 °C
J TS5 Transfer 40.0 °C

oH
(1) 2 4 6 8 10 12 14 16 18 20 ms

Log|| Apr.02.2024 | 12:41 | 28°C |

@ B

5F6-00421 Ir |

Figure 30: Operating Interface - Defaults Window
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Temperature display

Flow display

Drift Voltage mode

Device Parameter

Drift-Voltage Button

Averaging display

Sample Pump (P1)
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The temperature values of the heated
device components IMS (T1), |GC (T2),
\Loop (T3), internal Transfer Line (T5)\
and joptional external Transfer Line|
(T4)| can be set. The current
Temperatures (T1-T5) are displayed.
Temperature module T6 is currently not
available. The maximum value is 80°C.

The flowrate of Drift gas |(EPC_IMS) and
Carrier gas |(EPC_GC)| can be set.

The current flowrates for Drift gas
(EPC_IMS) and Carrier gas (EPC_GC)
are displayed. The maximum value for
EPC_IMS is 500 ml/min. The working
value for EPC_IMS depends on the
application. The recommended working
value for EPC_IMS is 75 ml/min. The
working value of EPC_GC depends on
the application and is influenced by the
built-in GC-Column (length, inner
diameter).

Displays the current selected Dirift
Voltage state (positive / negative).

Displays the current temperature, flow
and pressure values.

Drift Voltage polarity can be selected and
switched (positive/negative).

Displays the current Averaging value. The
averaging value determines how many
raw spectra are averaged to generate
one single spectrum as result in the
stored measurement file. Modifying the
averaging parameter affects the number
of recorded spectra per time interval. A
typical averaging value is 6. The
maximum is set to 99. A value of 0 (Off)
disables averaging.

The Sample In flow in ml/min of the
sample pump duty can be setin P1. The
working value depends on the
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0 puTD Flow (EPC_SMP)
(Optional)

application. The minimum and maximum
values are determined by the pump
control.

This Field is only available if the|
system is prepared for use with a pTD|.
The uTD gas supply-flowrate (EPC_SMP)
can be set.

The maximum value for EPC_SMP is 150
ml/min. The working value for EPC_SMP
depends on the application, usually 10
ml/min.

INFORMATION!
: 5 For detailed Information For more detailed information on handling

the uTD refer to the JULRRILTICIELS.
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6.4.2 Drift Voltage

The Drift Voltage can be switched between positive and negative drift voltage mode.
One of these two modes may be more suitable for specific substances.

Spectra | Sequence m‘ Substances | Programs | ‘ System |! | Spectra H Sequence‘ Defaults ‘ Substances H Programs | | System H ! L
T T2 T3 T4 s 6 | T T2 T3 T4 15 ™ |
Temperatures: | 45°Cc | soec [ 45°Cc [ off 4w0°c [ off Temperatwres: | 45°c [ socc [ a5°c [ off [ 40°c [ of
EPC_IMS EPC_GC EPC_SMP P1 i Drift Volt. EPC_IMS EPC_GC EPC_SMP P1 Averaging  Drift Volt.
Flows: | 7502 [ so= | soz [ 152 o | I Flows: [ 7502 [ soz [ so= [z | +/=
EPC_IMS 75.0 0.236 kPa v EPC_IMS 7502 0.237 kPa
EPC_GC 5.0 22.555 kPa a5} EPC GC 5.0 22.557 kPa
EPC_SMP 5.0 7% 0.102 kPa EPC_SMP 5.0 0.093 kPa
EPC_PC 175.15% 0.132 kPa 19 EPC_PC 174.8 7 0.124 kPa
T1 IMS 45.0°C el T1 IMS 45.0 °C
T2 GC 50.0 °C T2 GC 50.0°C
L T3 Loop 45.0°C 2.0} T3 Loop 45.1°C
i T5 Transfer 40.0 °C T5 Transfer 40.0 °C
2 2]
L
|
9
| | 2 a [ 8 10 12 14 16 18 20 ms | | “ ] 2 4 [} [] 10 12 14 16 18
5F6-00421 [T | rog|[ Apr.02. 2024 [ 1241 | 28°C 5F6-00421 [P [ rog|[ Apr.02.2024 [12:40 [ 28°C
| e L
Positive Mode Negative Mode

Figure 31: Drift Voltage Windows - positive and negative Mode

6.4.3 Flow Controls Setpoints

EPC_IMS EPC_GC EPC_SMP P1
Flows: 75.0 o= 50 = 12.4 = | 120 &

Figure 32: Flow Control (Example)

The flow parameters can be modified in the section of the window.

The flow rates of the drift and carrier gas controlled by the two electric pressure
controllers (EPC_IMS and EPC_GC). The maximum value for EPC_IMS is 500 ml/min.
The maximum value for EPC_GC is 150 ml/min (Depending on the column used). If
available, the uTD Flow (EPC_SMP) can be set. Recommended flow is 10 ml/min. The

sample flow can be set within the minimum and maximum values of the pump control.

6.4.4 Temperatures Controls Setpoints

T1 T2 T3 T4 T5 6 |
Temperatures: | 45 °C 50 °C 80°C | 80°C | 45°C off

Figure 33: Temperatures Control (Example)
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The temperatures parameters of the heated device components can be modified in the
Temperatures section of the window. Unused elements are greyed out. The set points
of the IMS (T1), the GC-column (T2), the Sample Loop (T3) and the inner heated
Transfer Lines (T4 and T5) are displayed. The set points can be set using these
controllers. The maximum adjustable temperature value is 80°C. During the cleaning
process the heated device components can reach temperatures up to 100°C. These
will be displayed as “> 80°C”. The heating of device components can be turned off by

decreasing the respective value to 0, which will be displayed as “off”.
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6.5 Substances Window

6.5.1 Overview

In the Substances window a list of jup to 50 substances| with assigned search
parameter sets can be managed. This substance list is used for analysing the
measurement data during a measurement program run. The result of this analysis is
a subset of the substances in this list detected in the respective gas sample. It is

stored along with the measurement data.

| Spectra | Sequence | Defaults | Substances | Programs |

| System |

Substance Registers

Area

Search Ranges

Drift Center : 1.051 *RipPos
Drift Range : 0.033 *RipPos
Elution Start : 131 #spec
Elution End : 147 #spec

Rip Start : begin

Intensity Type
HeightAboveAreaMin
Rip End : end

Baseline Start : begin

‘!
9#.1@‘ Del ‘ 4 1t Current Loop Sett.H

| 14 | Log|| Feb.21.2020 | 13:06 | 31°C

Figure 34: Operating Interface - Substances Window

o Substances List window All created substance entries are listed in
this box by name. The highlighted
substance is selected for modification.

9 Substances List Control Buttons for Manage, changing or deleting

Panel actions of the selected substances
Manage Del s ¥+
Import Delete down up
o Enable Button Enables or disables the selected
substance as a candidate for the

detection process.
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o Modbus Register

o Substance Calibration
Information Area

0 Current Loop Settings

6.5.2 Managing Substance Entries

Manage Del

opens the Modbus
Register setup dialog.
o | deletes set registers

ear

Set Reqgister

Displays the substance specific
calibration information such as used
concentration range, average, intensity
type, area, search ranges and the
quantification model name.

Opens the current loop setup dialog.

¥ +

Figure 35: Substance List Control panel

The Substance List Control Buttons Panel contains buttons for importing (Manage) and

deleting (Del) substance entries. By pressing the buttons Up T and Down | the position

of a selected entry in the substances list can be changed.

By pressing the Manage button, the following selection window appears.
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Spectra | Sequence | Defaults | Substances | Programs | | System | !
Choos your action: J:

=

e " Disable all

OO0 00O
|

" Delete all

J
OK
Manag

7| 19 | rog|[ Ju.o06.2021 | 1348 | 34°C

Figure 36: Substance List Control panel

o [ Import substance calibration files

9 Enable all Enable all imported substances
calibration files.

o Disable all Disable all imported substances
calibration files.

o Delete all Delete all imported substances calibration

files.

After importing a substance calibration file, it is available in the Substances List

window.

| Spectra | Defaults | Substances | Programs | System

- r Enable |

Figure 37: Substance selection 1
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To make the substance active it must be activated by pressing the Enable Button.
The activated substance is marked.

| Spectra | Defaults | Substances | Programs | System
5 o Enabe

Figure 38: Substance selection 2

In case that the Averaging set in the selected Program and Substances data is

different the relevant substance entry is shown in red und marked with an error
symbol.

_ Spectra | Defaults | Substances ] Programs | System

4 Aceton

r Enable |

Figure 39: Substance selection 3

When the Enable Button for the selected substance is checked that substance entry

will be included in the substance recognition process during the next measurement
program run.

INFORMATION!
: s For detailed Information about the compilation of Substance
calibration files (gsd-files) refer to the \Y{elo7 .\ Sy kI {J{E1E.
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6.5.3 Managing Modbus TCP Setup

GAS Devices can output their results via the Modbus TCP protocol. The Registers
can be set up on your device’s Substances page. When selecting a substance from
list on the left, information about it will be displayed on the right. This includes the
registers it will be mapped to. Every substance will require a fixed set of registers, so
the total of number substance information which can be transferred over the Modbus
is limited. Registers for different substances cannot overlap. In case you try to
overlap them, you will be informed by an error window, about which registers in
specific have been assigned twice. Using the Enable button, you can select or
deselect substances for evaluation. Deselecting them will result in the designated
status code in the corresponding registers. You can check the last Modbus TCP
connection to your device in \System > Transfer > Modbus TCP\. It will give you
information on when and from which IP the last connection was made and whether it
is still active (Figure 41).

Spectra | Sequence | Defaults [ EaGIoSY Programs | | System |

Substance Registers
r Enable ‘
v Substance_2 13-18
Substance_3 Modbus Register :
v Substance 4 99-104 [T - 12 Set Register | Clear ‘
- Concentration Range
1.000 ppb - 140.000 ppb
Averaging
6
Intensity Type
TonMaxWithFwHM
Area
Drift Center : 1.182 *RipPos
Drift Range : 0.053 *RipPos
Elution Start : 124 #spec
Elution End : 152 #spec
Search Ranges
Rip Start : 6.480 ms
Rip End : 7.210 ms !
Baseline Start : begin v

Import Del 4 ‘ + Current Loop Settings ‘

718 | Log|| Jun.25.2019 | 1500 | 33°C

Figure 40: Substances Window

. = ] 16:52:45 Jun. 25. 2019
Modbus TCP: Last Connection 192 168.100.60

Figure 41: Information about the last Modbus TCP Connection

The results are put into the holding registers (40001-40250 function code FC03).
These 250 registers are divided into two 125 register long arrays which contain the
current results in the first 125 and the results from before that in the latter 125
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registers. At the beginning of each of these register blocks is the information header,
which is 6 registers in size. See Chapter ENI T S LRG]S etiler ey

Since the size of a register is 16 bit, 32 bit Integers will have to be split up into two
separate registers with each containing a half of the bits. In Figure 42 you can see in
what order the 32 bit are split up.

mast significant byte least significant byte
I 11 11 [ I
| ] 1 |

register x+1 register x

Figure 42: 32 bit split up into 16 bit registers

In Figure 42 an example Modbus result is shown. The Header tells us in register 1
that we have 3 results available and in register 2 that an error with error code 4
occurred (target temperature not reached). Registers 3 and 4 contain the timestamp,
which is 1561475754 seconds since January 15t 1970, corresponding to Tuesday,
June 25th 2019 15:15:54. Of the 3 results you can only see 2, because they have
been mapped to 7-12 and 13-18. The third result has been mapped into the range
not shown. The concentration of substance 1 was not within the calibrated range
which can be identified by looking at register 10. This contains the value 2, which
means, that the concentration is below the calibrated range. The concentration put
into registers 7 and 8 is thus an invalid arbitrary value. The 1 in register 9 means, that
the substance has been selected for evaluation. If substance 1 wouldn’t have been
selected for evaluation, the other 5 registers would be empty and register 9 would
contain a 2. Substance 2 is mapped into the registers 13-18. The calculated
concentration is 0.559 (559/1000 three decimal point precision) and mapped into
registers 13 and 14. Whether this is within the calibrated precision can be seen in the
calibration protocol you have been supplied with. Register 15 contains a 1 meaning
the substance had been selected for evaluation. The concentration was within the
calibration range, so the status code in register 16 is a 1.
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Offset Standard address | Hex uintls | uwint32
1 40001 0x0003 | 3

2 40002 0x0004 | 4

3 . 40003 Ox3A... [ 15018

4 Header 40004 0x5012 | 23825 | 1551475754
5 40005 0%0000 | 0

& 40006 00000 | 0

7 20007 OnFC13 | 64536

I 40008 OxFFFF | 65535 | 4294965296
5 40009 o000l | 1

jp Substance 1 4000 ox0002 | 2

11 40011 0x0000 | 0

12 40012 w0000 | 0

13 20013 Ow022F | 559

14 40014 0x0000 | 0 559

15 . 40015 o000 | 1

15 SUbstance 2 45016 00000 | 1

17 40017 0x0000 | 0

13 aNn1a w0000 |0

19 40019 0%0000 0

0 40020 0x0000 O

21 40021 00000 0

2 40022 0%0000 0

23 40023 0x0000 0

24 ()l 40024 0x0000 O

25 40025 0%0000 0

Figure 43: First 25 registers of an example Modbus result.

6.5.4 Substance Calibration Information Area

Substance specific calibration information such as used Averaging, Intensity type,
Area, Search Ranges and the Quantification model name of the selected Substances
in the substance window are shown.

i Enable

Modbus Register
7= 12 Set Register Clear

."ncentralion Range
.000 - 400.000
Everagmg 9

nfensity |ype
F!lghtAboveAreaMin

rift Center : 1.051 *RipPos

rift Range : 0.033 *RipPos,
lution Start : 131 #spec

lution End : 147 #spec

ip Start : begin
=0 End : end
<seline Start : begin
aseline End : end
Eéuamd.ﬂﬂSﬂelNawne

Figure 44: Substance Calibration Information Area
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Concentration Range

Averaging

Intensity Type

Area

Search Ranges

Quant Model Name

INFORMATION!

4 ool oo o o

Displays the used calibration range of the
actual substance calibration file.

Displays the used average of the actual
substance calibration file.

Displays the used intensity type of the
actual substance calibration file.

Displays the used area parameter of the
actual substance calibration file.

Displays the used search ranges of RIP
and baseline of the actual substance
calibration file.

Displays the quantification model name of
the actual substance calibration file.

All substance calibration definition can be generated and saved as

a “calibration.gsd” in the G.A.S. software VOCal.

For detailed Information refer to the \AeIe£=11\" ET{VEIR=T3 1o B R0 o1

Tutorials}

6.5.5 Recognised substances window

When substances are enabled in the substance window the Recognised substances
window appears at the end of every measurement. This screen displays a list with
the results in a concentration unit which is defined in the valid calibration curve.
When a current loop is available the last result of this list will be overwritten. By
starting the next measurement this window disappears until the next measurement

will be finished.
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| Spectra | Defaults || Substances || Programs System |

4.0

[ Program _
® Recognised substances
1

Samp
® Fi

Cln

Recor

[ Start ooff
I st |

max time per rec. -0.5]

614 min 0 H

4 [ 8 10 12 14 16 18

| 7| Log|| Feb.07.2013 | 13:20 | 34 °C

Figure 45: Recognized Substances Window
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6.6 Programs Window

WARNING!
Existing programs are no longer compatible after a firmware

upgrade to version 4.50 and can no longer be executed. They must

be adapted.

6.6.1 Overview

In the Programs Window user-defined measurement programs can be selected,

managed and edited.

Spectra | Sequer|e | Defaults | Substances | Programs | | System | !|

BREATH_TD (AVG &,

BREATH_SCENT (AVG 6)

ACETON (AVG 6)
LINTITI ED rave &y

Time R |V1|EIMS | E.GC |[E.SMP| P1z | P1%
00:00.000 0z !
00:10.000 | Inj | ] | | |
e 00:25.000 | Fil | 20 | | |
0100000 | | | 20 | | I
10:00000 | | |  50= | | |
20.00000 W | | 150.0% | | | o
00—+ 7| @ |
5F6-00421 [|m | Log|| Feb 0s.2024 | 14:07 | 3a°C

Figure 46: Operating Interface - Programs Window

o Program List Area

9 Selected Program Area

72/237

All created measurement programs are
listed in this box by name. The
highlighted program is selected for
execution (switch to the Spectra tab to
start the measurement) or modification.

All instructions of a selected program are
listed here in a chronological order. For
every device component that can be
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Selected Program
Action Control Panel

Program Repetition
Time

Program Repetition
Rate

Average Settings
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controlled by a program a separate
column is displayed.

Buttons for creating, changing or deleting
actions of the selected program

el m D
NEW COPY EDIT DELETE VIEW PRG

FLOW INFO
(optional)

The time interval for program repetitions
can be set.

The following settings are possible:

No repetition interval set

Every : Minimum adjustable
oo:30:04 | repetition interval
| Iti s determined by the
currently selected program
length plus 4 seconds.
(e.g. 30 min program
length corresponds to
30min and 4 seconds
minimum adjustable
repetition interval.)

Eey | Maximum adjustable
23:59:59 repetition interval

Itis 23 h: 59 min: 59 sec.

The number of program repetitions can
be set.

Possible values are 1 to 9999 and
infinity.

Apply A A
‘ 1x 9999 x infinite

The Averaging of the IMS spectra of the
selected program can be set. The current
average is shown in brackets with to the
name of the measurement program.

The following settings are possible:

e No averaging set (off)
off
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Program Control Panel

Aver Recommended standard
. averaging (6)
Aver Possible maximum

99 averaging (99)

Buttons for creating, changing or deleting
actions of the selected program

+ iEg [i1]
New Edit Import  Delete
Export
Copy
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6.6.2 Create Measurement Programs

The Program List Area displays all measurement programs currently existing. The
measurement programs list can contain jup to 100 entries|. The defined Averages
value is shown in brackets with the program name. The selected program name can
be edited and a set of other program controls are available

t | + | E
$ 0 m

Figure 47: Program Control Panel

4 The position in the list of the selected program can be moved upwards
Up in steps.
3 The position in the list of the selected can be moved downwards in
steps.
Down
The New button which will open a keyboard window for entering the
4 p y g

program name.
New

& By pressing the Edit button, the program name for the selected entry

can be edited using a keyboard window.
Edit

By pressing this button a new window appears.
B Programs can be imported, exported and copied

Import
Export
Copy
il By pressing the Delete button the program of the selected program
will be deleted.
Delete

Execution rules for a measurement program can be defined. With defining Every the
Program Repetition Time interval can be set. The Program Repetition Rate can be
chosen by setting a number of repeated executions in Apply.
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Valid values for the Apply field range from @ (once, the default) up to 9,999
\repetitions\ or |infinite, which means the program will be repeated endlessly until the
user cancels the measurement manually.

In the Averages field the average of the current selected program can be set. It is
shown in brackets with name of the measurement program.

The time span (hours, minutes and seconds) between two program runs - more exactly
between two program starts - is set in the Every field. Hence the minimum time span
to be entered here is the duration of the currently selected measurement program as
displayed in the programs list. Depending on the used averages the acquisition of
spectra produces a large amount of data. The processing of this data can cause
latency between program end and program restart of up to about 1 second.

6.6.3 Edit Measurement Programs

Each program consists of a list of chronologically ordered steps, so called actions.
Upon selection of a program, the program name is highlighted and the Selected
Program Area displays the list of actions for the currently selected program. Each row
in this list shows the settings which will be applied to a device component at a defined
time which is visible in the first row.

[T 1]

Time R Tv1\ EIMS | EGC | ESMP | P1z

O——

00:00.000 | 7502 5.0z | 115.02
00:10.000 | Inj | | | |
00:16.000 | Fill | | | |
30:00.000 W | | 50.0.2 | |

0_030:00.020 S

Figure 48: Selected Program Window
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Time: Time point of action start

R: Start / Stop recording spectra Start= @ Stop= |}

V1: Switch the Valve Position ((Inj / Fill

E_IMS: Flow rate control for drift gas (EPC_IMS) [(0- 500 ml/min)|

E_GC: Flow rate control for carrier gas EPC_GC |(0- 150* ml/min)|

E_SMP: Flow rate control for uTD sample gas EPC_SMP
Iml/min) optional

P1: The sample flow rate can be set in ml/min depending on the
settings of the pump control

Selected program start action line

End of program line

INFORMATION!

The E_GC maximum flow (carriergas) of 150 ml/min is restricted by
the installed column dimensions. The maximum value only can be
reached if the standard column of the standard GC-IMS instrument
is installed (15 m length, 0.53 mm inner diameter).

IColumns with other dimensions can limit the E_GC maximum|

Each value defined determines the new state of the respective device component. A

vertical line
action.

indicates that the respective device component is not changed in this

The last row in this action list contains horizontal lines only. It indicates the end-of-
program. The point of time of this end-of-program marker can be increased. This
determines the duration of the program run.
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+ B 2| 0| K

Figure 49: Selected Program Window Control Panel

With the buttons in the Selected Program Area Control Panel is active with which the
currently displayed program can be reviewed, action lines can be added or copied
edited or deleted. A newly created action is inserted after the currently selected action
line. Pressing the Copy button copies the selected action and orders the copy behind
the selected action. Carefully review the Start Time of each action line to manage the
sequence of each action in the program. By pressing the Del button the currently
selected action is deleted. Pressing the Edit button or the New button opens the Edit
Action dialogue.

+
#

=

%

781237

The Plus button will insert a new action line after the currently
selected action line.

The Copy button which will copy the current action-line and display it
with an incremented start time after the currently selected action line.

By pressing the Edit the Program Action Editor opens.

By pressing the Delete button the program of the selected action line
will be deleted.

By pressing View Flow Graph shows the graphical EPC_IMS-
EPC_GC- EPC_SMP-, EPC_PC-flow, VALVE1- and REC-state of the
currently selected program.

The Program Warning button is only displayed if a programme is not
available in the required programme structure from firmware 4.50
onwards. The program can then be adapted in this window.
Incompatible programs are highlighted in red and cannot be executed.
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Program Action Editor

Start Time
min sec ms

O—— 00:12.500

Device Components
REC VALVE1l | E_IMS E_GC E_SMP ‘ Pl=

H ‘ o ‘ ®

4
.
@
o

Ol ‘ Ce|icel |

®© 0 6 0 0

Figure 50: Program Action Editor

o Start Time Time when action is executed
9 Recording Start / Stop recording spectra (rec o /
stop *)

o Valve Fill / Inject sample

o Electronic pressure Drift gas flow rate ramp set point (0- 500
control IMS ml/min)

e Electronic pressure Carrier gas flow rate ramp set point (0-
control GC 150 ml/min)
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o Electronic pressure uTD gas flow rate ramp set point (0- 150
control SMP (optionally) ml/min) Standard:10 ml/min
o Sample Flow P1 Sample flow rate setpoint in ml/min
depending on the settings of the pump
control.

Pressing the View shows a graphical view of the created program.

Rec. ——
EPC_PC 5.0,
EPC_SMP 10.0
EPC_IMS 80.0

Qo—

0.0

70.0 | ’ , . y . , . ]

om " im " 2m " 3m " 4m T S5m T ém T 7m T 8m

< .—I_
o+.ime to fit screen I Close H

Figure 51: Program Action View

Graphical View Display Displays the Program parameter
EPC_IMS, EPC_GC, EPC_SMP,
EPC_PC, VALVE1 and REC

Scale time to fit screen  Adjusts the display to the screen

Button
Close Closes the graphical view
Scrollbar Shifts the current time view area

© 0 © O
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6.6.4 Flow Ramps

The flow rate set points in a measurement program determine the target flow rates at
the specified time index. If set points differ from the default flow rate or varying flow
rate set points are specified in a program, the course of the actual flows will be
conducted as a linear ramp of the flow. Starting point of the ramp is the latest set
point. If no earlier set point is given the ramp starts with program initialization using

the default set point.

INFORMATION!

: 5 If the flows in the default setting deviate from the start values in the
program, the user is alerted by a visual signal (start button flashes
in the Spectra window and in trigger mode).

An exemplary program using dynamic flow rates is visualized in the following

figure:

EPc_IMS | EPC_GC
Flows: [ 7502 | som

EPC_GC=E_GC

R
00:00.000 |
5 00:0L.000 @ | 5.02
30:00.000 n

30:00.020

uuuuuuu

ntime []

Figure 52: Flow Ramps

The E_GC (carrier gas flow) value is initially set to 5 ml/min. Between runtime 1 sec —

30 min the flow is linearly increased to the target value 50 ml/min.

:? INFORMATION!
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Before starting a measurement make sure that the highest flow set
points can be achieved. Note that large changes in the flow set
points will need finite time.

INFORMATION!

Please make sure that default values of EPC_IMS and EPC_GC
(Default window) corresponds with the start value of E_IMS and
E_GC in the program, otherwise the reproducibility of the
measurement cannot be guaranteed.

INFORMATION!

Make sure that the EPC_GC start pressure is reached again at the
beginning of the next program run.

RECOMMENDATION:

Make sure that the initial flow at EPC_GC is kept constant during
the first 60 seconds after injection before starting a flow ramp,
especially when a low flowrate is chosen.

INFORMATION!

GC normalization of retention times to retention indices for
substance identification is based on measurements of the retention
times of known compounds (e.g. from the custom ketone
standard). This normalization can be done, for example, using the
VOCal software.

Between the measured points the retention indices are
interpolated. It is therefore recommended to set a uniform slope of
the carrier gas flow ramp to avoid flow changes or retention index
jumps.

INFORMATION!
For detailed Information about substance identification refer to the

VOCAL Tutorials}
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6.7 System Window

In the System Window system specific information is displayed and can be set.

TCtrl Version

CurrentCtrl Version

0OS Version

-~ Next Maintenance

CGFU Maintenance
|| Log|| Apr.02 2024 | 11:10 | 33°C

gas-dortmund.de

Figure 53: Operating Interface - System Window

Info Button Displays the System Information Window
Plan Button Displays the Device Plan Window
Settings Button Displays the Settings Window. Various

device parameter like Export Setting,
Livedata output, Device attributes can be

set.

Transfer Button Displays the current data transfer
settings. Data transfer settings can be
set.

Modes Button Special application modes can be set.
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6.7.1 System Info Window

ISpectra Sequence | Defaults Substances| Programs

Info Type GC-IMs
Plan Serial
Settings

Transfer

Modes

E— _©

10352/ V. 2.10
TCtrl Version 01.10
CurrentCtrl Version 3.15
OS Version 4.9.51
- Next Maintenance 31 Mar 2024 .—o
gas-dortmund.de CGFU Maintenance not connected o
5F6-00421 7| m | Log|[ Apr.02 2024 | 11:10 | 33 °cj o

Figure 54: Operating Interface - System Info Window

Type Device type.

Serial Device Serial Number.

Info Licenses Information

Version Current Firmware Version.
IP-address Displays the current IPv4-Address.
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Next Maintenance

CGFU Maintenance

GC-IMS - User Manual

Displays the next maintenance date.

Displays the next maintenance date (only
if CGFU is connected!)

Defaults

| Spectra |

Sequence

Substances |

System | 1|

Programs |

Info

Settings

Transfer

Modes

-

gas-dortmund.de

Drift gas

(optionally disabled)

Transf-r Line

Pl Gc column

Sample loop

Carrier gas

EPC GC

-

[ 3

1

11:39 | 31°C

Apr. 02. 2024

Figure 55: Operating Interface - System Plan Window

Displays an overview plan of the device
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6.7.3 System Settings Window

I Spectra H Sequence H Defaults H Substances ” Programs | | System | 1

Q0OHP00 O O

T General Settings V'S
b ‘ddress: 192.168.100.97 l Set
[ {="}}
Settings [ Simplified | [ Normal |
@ v
Transfer | I Append ID to file in Simpliefied view \
Modes | - - /1
I @:/Time: Set
=@ ings: Save | Load | Default |
® \ware: Upgrade
=@ )lay: Brightness I? Off | 60 min
o X Start 35°C Max 50 °C
= ® rheat: Threshold =5 e v
| T 1% | Log | Mar. 13. 2023 | 16:43 | 31°C

Figure 56: Operating Interface - System Settings Windows 1

o IP Adress

9 View

o Date/Time
Settings
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Displays the current set IPv4-Adress of

the device. With [Set-Button| the IPv4-

adress can be set

Toggles between simplified and normal
view. Activating the Append ID to file in
Simplified view Button, stores the entered
ID in the metadata of the measurement.

With [Set-Button| the Date and Time can

be set

Save Button|: The system settings can be

saved to a connected USB volume.

Load Button|: The system settings can be
loaded from a connected USB volume.
Default Button: Resets all system
settings to factory default values. All
measurement-programs and substance-
entries set by user will be deleted.
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Firmware With Upgrade-Button| a firmware

upgrade can be performed from a
connected USB volume.

Display The display brightness and screen-saver
time-out can be set.

7 Fan The behaviour of the cooling fan can be
set. When the temperature inside the
device reaches the temperature in the

field Start the cooler fan starts working.
The power of the cooler fan is increased
up to the desired temperature of the value
in the field Max.

Overheat The threshold temperature for the
overheat alarm can be set.

ISpectra Sequence | Defaults | Substances Programs System

_lngrSeq: | NOACTION

Current

Threshold

Search from

gas-dortmund.de

Figure 57: Operating Interface - System Settings Window 2
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9
10)

ey
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After Seq.:

Snapshot

Contamin

Current Loops
(optional)

Live Spectra:

Live Sensor:

INFORMATION!

The After Sequence Action can be set.
The following options are available:
Action, Cleaning, Standby, Custom|.

The Manage Button| opens the snapshot
window. User-specific target values can
be set. A new snapshot can be recorded
or can be imported

Snapshot is a new function to allow
automatic instrument performance
checking

Define the automatic search area for
contamination. The search window can
be defined by setting the Threshold
(signal level in mV which is recognised as
a contamination) and the Start of the
search in the drift-time spectrum given as
RIP relative proportional factor.

e Current: Shows the currently
detected contamination Shows the
currently detected contamination.

e Threshold: The set value from
which an error is triggered.

Search from: The RIP-relative starting
position of the search.

Activating the Settings Button| opens a
current loop setup dialog (only visible if
available)

Prepared for further use! Currently not in
function!

The settings for Live Data communication
with G.A.S. Sequence Designer Software
can be set. For detailed Information refer
to the G.A.S. Sequence Designer
Software Manual.

The device is delivered with an acceptance snapshot. This
snapshot defines the system performance during device
acceptance and is used to assess the readiness for measurement.
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Any deviations from this are displayed in the Error Information
Window. The default values can be adjusted by the customer.

Spectra

Sequence

Defaults

Substances

Programs

System | !

IJ pleloop:

nawv

Dlan |

Settings

=@ Column:

Volume

1000 i
Ik st lET——————
_————

MXT-WAX, L: 30.00m, ID: 0.53mm, FT: 0.5...

6 00606

RIRYS

5

—@ clength: 53.000 mm
Transfer
T —=@: Volt.: | 2122V
@ Nitrogen ¢ Air
=@ Gas:
 Other
Miscellaneous
Ir".]nostics: Create and export file
- M: Frequence | 440 Hz
GAS I".e space:  Zip measurements [ On (v |
[| 1% | Log|| Mar.13.2023 | 16:48 | 32°C

Figure 58: Operating Interface - System Settings Windows 3

Sample loop:

GC Column:

Tubelength:

Drift Volt.:

Drift Gas:

The Sample Loop Volume can be set.
This data is stored in the metadata of the
measurement. The standard value is
1000 pl.

Input filed for Column ID. The Column
data editor window open to enter the
Column-ID- The value is stored with
measurement file. This data is stored in
the metadata of the measurement.

Setting the length of the drift tube

Setting of the applied drift voltage

Selection field for operating gas type. The
value is stored with measurement file.

89/237



GC-IMS - User Manual

Diagnostics: With |Create and export file-Button an
encrypted diagnostic file is created for
diagnostic purposes by G.A.S..

Sound: The frequency of the warning sound can
be set.
Compression: Compresses the measurement data to zip

| Spectra |

Info

Sequence | Defaults | Substances | Programs
| 53.000 mm

2122V

Plan

| Settings @ Nitrogen Air

Transfer

Modes

Diagnostics: Create and export file |

440 Hz

rd e
g ’—. Calibrate
gas-dortmund.de contrOI:
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Test | [ 120, 315]

5F6-00421 [ |Im | Log|| Feb.05.2024 | 14:39 | 34°C

Figure 59: Operating Interface - System Settings Windows 3

EPC settings The gas types for the available EPCs can
be selected individually

flow can be tested and calibrated here.

n Pump Flow control The acceptable MIN and MAX sample
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6.7.3.1 Snapshot Window

The instrument performance and status can be monitored using recorded snapshots.
Snapshot details can be viewed in the @napshot window. It is needed for an
automatic comparison of current instrument settings versus the operator defined
target settings which helps the operator to assess the readiness of the system for
starting a measurement. This automatic monitoring can recognize among other a
System contamination, insufficient gas quality or system leaking. For this purpose,
the following parameters are constantly cross-checked against the target-settings:

The carriergas pressure — EPC_GC pressure (kPa)

The height of the Reaction-lon-Peak (RIP) - Rip-height (V)

The position of the Reaction-lon-Peak (RIP) normalized to normal pressure —
Rip Pos at 101.33 kPa (ms)

The full width at half maximum of the Reaction-lon-Peak - FWHM (ms)

The temperature values T1-T6

The gasflow and pressure of Driftgas (EPC_IMS) and Carriergas (EPC_GC)

The user can change the default factory settings for his needs. Error messages are
displayed in the Error Information Window.
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Snapshot
Checked Values
Name |  snapshotvaue | Current Value | %
EPC_GC Pressure [kPa] 22.051 22.108 100.26%
o_l“w Height [V] 7.489 7.566 101.03%
Rip Pos at 101.33 kPa [ms] 5.652 5.619 99.42%
FWHM [ms] 0.160 0.153 95.62%
Edit Thresholds
Setpoints
Name Setpoint Snapshot

| T1[°C] 45 45

Take nevg>napshot Import ‘grapshot Drge

Figure 60: Operating Interface — Snapshot Window

Checked values Area The checked Snapshot values (EPC_GC
Pressure; Rip Height, Rip-Position at
101,33 kPa, Rip-half-value width FWHM)
are displayed.

Edit Threshold The selected Snapshot values (EPC_GC
Pressure; Rip Height, Rip-Position at
101,33 kPa, Rip-half-value width FWHM)
can be edited.

Setpoints Area Display of the current setpoints and the
corresponding snapshot values.

Take new Snapshot Take a new snapshot of the current
Button system status.

Import Snapshot Button Import a Snapshot-file with prepared
values by G-A.S.

©o 00 O ©
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6]

6.7.3.1.1 Snapshot window in detail

GC-IMS - User Manual

Closes the snapshot window

The system is delivered with standard limits for EPC_GC-Pressure, RIP-Height, RIP
Position at 101.33 kPa and FWHM. The upper and lower limits of these parameters

can be adjusted by the operator.

Snapshot

Checked Values ,

Snapshot Value

Snapshot Detail

Current Value

22.568

EPC_GC Pressure

F
o—'o.ecorded Value

Lower Limit

o—. Upper Limit

T3[°C]

22.574 | [kPa] | |

| 95 ,?0 21.445
[ 10 [o 24.831 |[kPa] |
oe

kPa) &———@)

"]

45

45

T4 [°C]
Take new Snapshot

Figure 61: Operating Interface — Snap

<]

off

off

Import Snapshot Done

shot Window in detail (example EPC_GC

pressure)

Recorded Value

o
2

Lower Limit

Upper Limit

3]

Displays the current recorded snapshot
value (Example EPC_GC pressure).

The lower limit of the current recorded
snapshot value (Example EPC_GC
pressure) is displayed. This limit can be
specified by the user.

The upper limit of the current recorded
snapshot value (Example EPC_GC
pressure) is displayed. This limit can be
specified by the user.
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Factory default limits

Lower limit Upper limit
(%) (%)
95 110
80 150
95 105
80 120

INFORMATION!

y

The device is delivered with an acceptance snapshot. This
snapshot defines the system performance during device
acceptance and is used to assess the readiness for measurement.
Any deviations from this are displayed in the Error Information
Window. The default values can be adjusted by the operator.
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6.7.3.2 GC Column parameter setting

The input of the column identifier follows a defined nomenclature. This should be
noted, as it is necessary for the evaluation with VOCal-Software.

Column Data Editor

o I o MXT-5, L: 30.00m, ID: 0.53mm, FT: 1.00pm,
POLARITY: np, 55mm
Name MXT-5 Edit
Length 30.00 m Edit
Inner diameter 0.53 mm Edit
@ ~
Film thickness 1.00 um Edit
Stationary phase ;
polarity np Edit
Comment 55mm Edit
Loacdg’reset Agly Cegcel

Figure 62: Operating Interface — Column Data Editor Window

o Column display Displays the specifications of the
windows currentlyinstalled GC-column
e Parameter input The following column parameters can be set
window manually:

(Max. 30 characters)
(Min. 0.05 m — Max. 10.00 m)

Inner diameter (Min. 0.01 mm — Max. 10.00

mm)

Film thickness| (Min. 0.01 ym — Max. 8.00
Mm)

Stationary phase polarity| (polar, non-polar,
other)
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(Max. 30 characters)

o Load Preset A standard selection of GC columns can be
selected.
o Apply The selected parameters are applied.
o Chancel The selection is cancelled.
The selected parameters are not applied

Select Column

1

@ F5-SE54-CB-0.5, L: 30.00m, ID: 0.32mm, FT: 0.50um, POLARITY: np
1

(" FS-SE54-CB-1, L: 60.00m, ID: 0.32mm, FT: 1.00um, POLARITY: np
¢ MXT-1, L: 15.00m, ID: 0.53mm, FT: 3.00pm, POLARITY: np
¢ MXT-1, L: 30.00m, ID: 0.32mm, FT: 0.50pm, POLARITY: np

)
¢ MXT-5, L: 15.00m, ID: 0.53mm, FT: 1.00pm, POLARITY: np

5

OK ‘ Cancel ‘

Figure 63: Column Preset Window

INFORMATION!

: s The column properties, especially the column polarity is an
important information for the molecule identification in VOCal.
VOCal can automatically suggest the applicable NIST RI Libraries
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6.7.3.3 EPC parameter setting

The gas type used for the installed EPC can be set by the user. The default setting is
nitrogen. The gas types usually used in ion mobility spectrometry are nitrogen and air
in quality level 5.0

EPC Settings

Figure 64: Operating Interface The Window to set EPC gastype

EPC The EPCs installed in the device can be
selected.

Gastype A gas type can be assigned to the currently
selected EPC. The following gas types are
available:

o Air
e Nitrogen (N2)

e Helium (He)
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e Argon (Ar)
e Oxygen (02)

e Carbon dioxid (CO2)

6.7.3.4 Simplified View Window

The simplified view, when activated, is showing a different screen, it is
restricting the functionality of the BreathSpec Firmware to allow access to only two
essential measurement actions:

e entry of a measurement ID or a panellist ID which is traceable
e start the measurement.

With this restricted access it can be prevented that non trained GC-IMS operators
can change important instrument parameters accidentally.

System
o l Lk h'.’er ID here
I \

9 ® Start

|18 | Log|| Apr.28.2020 | 11:21 | 34°C

Figure 65: Operating Interface - Simplified View Window
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ID

Start Button
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A measurement identification can be
specified by the customer.

By selecting this button the current
program is started.
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6.7.4 System Transfer Window

| Spectra |Sequence H Defaults H Substances H Programs | | System IJ
: i =@ A Files: 4‘ Copy .. Delete J—

Pl |
il : =@ )ort: [ Automatic

- \/ reports:
| Transfer
e~ _CgneCtion: Edit Server Details ‘
— —
=@ tocol: SMB
—®:r: gaslabor

—@® ver IP: 192.168.100.16

=@ rename: Measurements

—t: Current Connection

=@ ibus TCP: |®  Last Connection
7| 1% | Log|| Jul.06.2021 | 1508 | 34°C

Figure 66: Operating Interface - System Transfer Window

GA¢

[/

6000000000

MEA Files: The current number of internal stored
measurement files and the following
measurement file managing options are
displayed and available:

: Copy the internal stored
measurements to a connected USB
device or to the connected shared folder.

Delete): Deleting all internal stored

measurement files.

Export: Activating the automatic storage to a
connected shared folder on a network as
storage location for measurements.

o CSV reports: Activating the Button saves
a result file in CSV format to the selected

export path in addition to the
measurement file. The button can
be used to select the export location for
manual export.
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)

Connection:

Protocol:

User:

Export:

Sharename:

Test:

Modbus TCP
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With [Edit Server Details Button| the
Export settings (transfer protocol, IPv4-
adress, shared folder name) can be set.

Displays the current used transfer
protocol (smbl, [sftp| or ftftp)).

Displays the current used user name.

Displays the current used IPv4-address.

Displays the current used sharename of
the storage folder.

With |[Current Connection| button the
device tries to establish to the shared
folder using the current export settings. A
message will appear to indicate if the
connection was successful.

The last Modbus TCP connection can be
checked. It will give you information on
when and from which IP the last
connection was made and whether it is
still active.

101/237



GC-IMS - User Manual

6.7.4.1 CSV reports Auto Export

Activating the Auto export Button saves a result file in CSV format to the selected
export path in addition to the measurement file. This CSV file is not saved on the
device but only on the selected export path.

P

Mame ~  Andel

E@ 210706_132146.c5v 06.07.
|4 210706_132146.mea 06.07.

Figure 67: Example Stored Measurement file and CSV Report file

6.7.4.2 CSV reports Export

To select a manual export location press the Export-Button. The following selection
window appears and the export location can be selected.

Select Export location
@ /USB/
(" JUSB/4H1-00306/
" IREMOTE/

¢ IREMOTE/4H1-00306/

Figure 68: Operating Interface — Export Location Window

By pressing the @ button, CSV reports are generated from all internally stored
measurement files and saved to the selected export location.
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LI
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LI

QI 0 0 00O sl o]

Measurment file name Valid CAS Substance

210706_132146.mea  not valid CQS in CO2 new 0 <min 0.000 ppb 0.00000

Figure 69: CSV Report file

Measurement file name

Valid

CAS

Substance

Concentration

ConcentrationComment

Unit

The Measurement file name is shown
here.

The validity status [valid| or jnot valid is
shown here.

If the substance name ends with a CAS
Registry number (e.g. CAS123 12 _1)itis
is shown here.

An existing substance name without CAS
Registry number is shown here.

The calculated concentration is shown
here.

Comments are displayed if the measured
value is outside the stored calibration
range:

The value is below the smallest
calibration value

The value is above the largest
calibration value

The unit of the concentration is shown
here.
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Intensity

6.7.5 System Modes Window

The absolute signal intensity in Volt is
displayed here.

gas-dortmund.de

ID timeout | 15 min

[ Append ID to filename. |

I$ | Log | Mar. 14. 2023

Figure 70: Operating Interface - System Modes Window

Trigger mode:

Remote mode:

ID input mode
(optional)
Only available for

device types with
EPC_SMP!

Cleaning:

104/237

Activate trigger mode with -

Activate remote mode with -

Allows to enter an identifier in trigger
mode. Activate mode with [Start.
sets the validity period time.

Activating the
Button, stores the

entered ID in the metadata of the
measurement.

Setup and activate of cleaning mode.
With --Button the cleaning process is



.5

6

Standby:

Inspection

6.7.5.1 Trigger Mode Window

GC-IMS - User Manual

activated and the |Cleaning in progress|
window is displayed.

Possible Values: (1-96 hours or infinity)
Activate [Cleaning Mode| with [Start]

Setup and activate of standby mode. With
Start-Button the standby process is
activated and the [Standby Mode jwindow
appears.

Possible Values: (1-96 hours or infinity).
Activate [Standby Mode| with [Start.

With [Enable-Button| the access to the
inspection and diagnostic functions of the
device is allowed. This access is
password protected.

lM__ricGervoDE Cancel |!
I Program v EPC_IMS 75.0 2%
0.241 kP
QC ‘ 2
0 EPC_GC 5.0 2
Start 22.600 kPa
7
EPC_SMP 5.0 o
. 0.101 kPa
EPC_PC 1749 2
. 0.133 kPa
Sample T1L IMS 45.0 °C
® Fill Loop 4 12_GC 20.0°C
L T3 Loop 45.0°C
Inject . T5 Transfer 40.0 °C
1

\

4] 2

4

6 8 10 12 14 16 18 20 ms

waiting for external trigger ...

T[T Log || Apr.02. 2024 | 11:46

34°C

Figure 71: Operating Interface - Trigger Mode Window
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o Program Start Area In Trigger mode the displayed program is
started by a connected device (e.g. uTD)
that operates as master device.

6.7.5.2 Remote Mode Window

By activating the Remote Mode, the Remote Mode| Window appears. The windows is
initially empty. The device is waiting for a sequence file to import.

INFORMATION!
: ; The sequence file must be created with the |G.A.S. Sequence)
Designer Software|. For detailed Information refer to the m

Sequence Designer Software Manual§

| REMOTE MODE | Cancel |

waiting for changes in

/REMOTE/1F1-00163/control.gas ...

| [ | Log|| May. 03 2019 | 1558 | 33°C

Figure 72: Operating Interface - Remote Mode Window
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6.7.5.3 ID Input Mode Window

INFORMATION!
: 5 Only available for device types with EPC_SMP

By activating the ID Input Mode, the [Remote Mode| window appears. A measurement
identification must be set. The device is waiting for an external trigger signal (e.g.
from yTD).

Cancel |!|
Enter ID here

o—. Current ID: |---

Cancel current measurement

I$ | Log| Feb.05.2021

Figure 73: Operating Interface - Simplified View Window

Next ID: A measurement identification must be
set.

ID valid for: The set validity period is displayed

Current ID: The current ID is displayed for the current
measurement.
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6.7.5.4 Cleaning Mode Window

By activating the Cleaning Mode, the _ window appears. The
high voltage is switched off, but can be switched on by clicking temporarily for
control purposes. During the cleaning process the available system temperatures
(T1-T6) are heated up to their maxima. The default flow rate settings applied by the
operator for Driftgas (E_IMS), Carriergas (E_GC) and optionally Samplegas
(E_SMP) setup in Defaults window are used. After the setup time has expired the

cleaning process is terminated.

Spectra | sermence | Defanite | Qiihstances | Proarams | |

o I

EMSZ [EGCa [ESWPm[E pca [T1°C [12°C [18°C |T4°C
Plan | 754 5.0 5.0 117.2 499 | 538 | 544
T5°C | T6°C

452

Transfe || v| EPC_IMS 75.0 = 0.242 kPa
EPC_GC 5.0 o 22.641 kPa
Modes || EPC_SMP 5.0 o= 0.103 kPa
il EPC_PC 117.2 ;% 0.079 kPa

4 T1 IMS 49.9/ 100 °C

2t + T2 GC 53.8 / 100 °C

4+ T3 Loop 54.4 [ 100 °C

1 4 T5 Transfer 45.2 /100 °C

Time remaining: 14:59:20

gas-dontmund.de

5F6-00421

Figure 74: Operating Interface - Cleaning Mode Window

INFORMATION!
: 5 During the cleaning process the available heated device

component temperatures (T1-T6) are set to their maxima. Values
of more than 80°C are displayed as >80°C.

The High Voltage (HV) is automatically switched OFF
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6.7.5.5 Standby Mode Window

By activating the Standby Mode, the [Standby Mode window appears. The flowrate of
the Drift gas (EPC IMS) and the carrier gas (EPC GC) will be decreased to reduce

gas consumption. The |standby mode flowrate| for drift gas (E_IMS) is 10 ml/min|,

for carrier gas [([E_GC) is 5 ml/min| and optionally for sample gas

ml/min.

Spectra | eerence | Nefanite | Qithatances | Proarams | |

o I

EIMS&Z |EGC& |ESMPXEPCZ |TL°C [T2°C |T3°C T4°C
Plan | “10p 5.0 5.0 174.6 450 | 500 | 450

T5°C |[T6°C
Setting | 4o

Transfe || v EPC_IMS 10.0 2= 0.120 kPa
EPC_GC 5.0 2% 22588 kPa

| EPC_SMP 5.0 2 0.102 kPa

EPC_PC 174.6 5% 0.124 kPa

T1 IMS 45.0°C
T2 GC 50.0 °C
T3 Loop 45.0°C

TS Transfer 40.0 *C

Time remaining: 14:59:51

5F6-00421

Figure 75: Operating Interface - Standby Mode Window

109/237



GC-IMS - User Manual

6.8 Error Information Window

In case if an Error the is blinking red. The error window shows an overview of
the current error events. When the device is restarted, the error events are deleted.

Spectra | Sequence

Defaults Programs

o_. Current

By Time Occured ’ By Time Resolved

Date Reporter reportiresolve Error
2020-08-13 DeviceSupervision resolve At least one checked value is out of
13:06:30 range.
2020-08-13 DeviceSupervision report Al least one checked value is out of
13:03:12 range.
2020-08-13 DeviceSupervision resolve No snapshot found for current device
9 1."'02:41 settings
2020-08-13 Contamination report System contaminated
13:02:38 check
2020-08-13 DeviceSupervision report No snapshot found for current device
13:02:06 settings
[| 1% | Log|| Aug.13.2020 | 13:17 | 34°C
Figure 76: Error Information Window
Selection Sort Order Bar Selects the following sort order:
Current; By Time Occurred; By Time
Resolved] |As Event

Entry List

Down Button

Up Button

©O O 0 O

110/237

A list of system event messages. The
display depends on the selected sort
order

Scrolls one message down.

Scrolls one message up.



6.9 Additional Dialog Windows
6.9.1 Log Messages Dialog Window

© 0 00 ©

GC-IMS - User Manual

Log Messages

2020-02-10 16:34:49.998928 W: trying to connect epc again ... Al
J 2020-02-10 16:39:20.849637 E: "Tempcontrol : Ch2: 44.17/45.00, Ch3: 44.37/45.00" cleared.
] 2020-02-10 22:39:58.192997 E: GAP:1
J 2020-02-11 03:47:50.291367 E: GAP:2

2020-02-11 13:45:37.135965 W: ReportingLevel:l

2020-02-11 13:45:37.136220 W: Systemstart 1F1-00222 , 3.58

2020-02-11 13:45:39.411644 W: EPC read: Resource temporarily unavailable

——) 2 227849 W: setting currentloop 1 value 0.0 (idle value not defined)

2020-02-11 13:45:42.256836 W: setting currentloop 2 value 0.0 (idle value not defined)

2020-02-11 13:45:42.321811 W: Temp. Hardware :PID Temp. Controller
] 2020-02-11 13:45:44.472097 E: No queryitemCntCb!

2020-02-11 13:45:44 472642 W: New get desired FLOW in UNSET 0.00 -214748364.80

2020-02-11 13:45:44 547887 W: StartSampling: ok

2020-02-11 13:45:44.547928 W: Systemstart

2020-02-11 13:45:44.565606 W: Recording disabled

2020-02-11 13:45:47.004445 W: trying to connect epc again ...

J
N N

Figure 77: Log Messages Dialog Window

Entry List

To Last Entry Button

Page Down Button

Page Up Button

Close Button

A chronological list of system event
messages. Warnings are marked orange,
error messages are marked red.

Scrolls down to the latest entry.

Scrolls one page down.

Scrolls one page up.

Closes the dialog.

111/237



GC-IMS - User Manual

6.9.2 IP Adress Input Dialog Windows

The IP Address Input Dialog is used to edit the static IP address of the device and the
IP address of a remote server. This is necessary when configuring the LAN file transfer.

o ___ T
;: 192.168.100.16| 0:—0 192.168.100.16| it o—Q

192.168.100.16  192.168.100.200

1 2 3 <3 o —
192.168.100.1

4 5 6

o——

7 8 9

OK OK ‘ Cancel

Figure 78: IP Adress Input Dialog Windows

IP Address Field The current IP address.

Digit and Dot Buttons /  Use these buttons to enter an IP address.
Backspace Button

History Button Displays a menu of previously used IP
addresses to choose from.

History Entry Buttons Buttons for entering previously used IP
addresses.
Keyboard Button Displays the keyboard.

© 0 © 00
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6.9.3 Date and Time Input Dialog Window

Date & Time

|Da¥ Month Year Hrs  Min Secl 9
I T

I ue I.I..L | |.J _| 2020 ‘15 " 06.‘ O I

o N [

@'lin
L

Figure 79: Date and Time Input Dialog Window

Date Fields Fields displaying and modifying day,
month and year.

Time Fields Fields displaying and modifying hours,
minutes and seconds.

o

Timezone Field for selection of timezone.
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6.9.4 Text Input Dialog Window

The Text Input Dialog is used to enter identifiers, e.g. shared folder name.

et e E—
|
HCIear < ‘Measurements| °r—0

qwer‘tzu‘i‘o‘p’
O~ n i«
r{>|ylx|c|v b|n| m| €

9
o

123

.
‘ ‘

S -

Figure 80: Text Input Dialog Window

o Clear Button Deletes the text in the current text field
9 Keyboard Buttons Character and control buttons for entering
a text. Depending on the context some

buttons are disabled.

o Current Text Field The editable text.
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The Number Input Dialog is used in Program Window to enter number values, e.g.
Start time, Flow Rates and Pump Power setpoints in Program Actions.

© 0 0 000

Min:| 0.0 ‘
vax | ® 5000 ._o
7 8 9 Clear
. 5
4 5 6
o
0

-

Figure 81: Number Input Dialog Window (Example)

Range / Raster Info

Keyboard Buttons

Value Field

Unit

Clear and Backspace
Button

Dedicated Values
Buttons

Displays the valid value range.
Buttons for entering a number.

The entered numerical or selected special
value.

Value unit name.

Buttons for clearing the input field or
deleting the last digit.

Dedicated value like (only if

available)
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7 Installation GC-IMS Device

7.1 Installation Requirements

The following requirements must be fulfilled by the customer:

Location of Installation

e Available space of 600 x 700 x 300 mm (W x D x H)
e Ambient temperature of 5 — 40 °C

e Humidity: 0-90% RH, non-condensing

Electricity

o Electricity supply free of interferences

e Power Supply of 230 V + 10%, 50 - 60 Hz + 1%

Gas supply

e Nitrogen (Quality 5.0 (99,999%) or Synthetic Air (Quality 5.0 (99,999%)

e Stainless steel pressure reducer with adjustable pressure range of 3 — 6 bar
and 3 mm Swagelok connector

Safety

e Availability of exhaust system for device exhaust gas tubes (Gas out and
Sample Gas out)

Computer

e Computer with current Microsoft Windows operating system

e Administrator right to install G.A.S. software
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INFORMATION!

: ; To ensure correct measurements it is absolutely necessary to
lconnect the supplied exhaust tubes| (Gas out and Sample gas
out).

The exhaust tubes (Gas out and Sample gas out) must be led
'separately into the exhaust system and must not be|

connected.

The exhaust system must jnot generate any negative pressure|.

7.2 Installing the device (GC-IMS Basic)

Unpack the device.

Remove the foam
spacers.

Remove the accessories
boxes.

Lift the device from the
transport box.

f WARNING!
Do not deploy the device in areas exposed to explosive substances or

mixtures!
— Place it on a robust table
2 - ‘e top of minimum footprint
= size of 60 cm x 70 cm.

- - Ensure that there is
enough working space at
the rear side of the
device.
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3 GC-IMS

4 IIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII

DDDDD

el

INFORMATION!

Molecular sieve

~ |Remove red protective|

caps| from gas sockets at
front of housing.
Retain for future use.

Remove red protective|
caps| from gas socket at
rear of housing.

Retain for future use.

Remove protective caps
from molecular sieve.
Retain for future use.

Protective caps should be put on gas sockets in case the device is

stored or transported.

system is switched on|.

INFORMATION!

Make sure that the power switch is set to OFF before connecting the

power supply.

WARNING!
! It is absolutely necessary to remove all protective caps before the|

@ @

118/237

Connect device to power
supply.

Connect power supply to
power socket.
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INFORMATION!
3 i ) with 3 mm

outer diameter and |3 mm Swagelok| connectors.

Screw on the Swagelok caps manually and fix them by screwing a
further half-turn using a 12 mm open-end wrench.

if WARNING!
Do not introduce aggressive gases or liquids into the device.

o Connect nitrogen gas
7 (Purity 5.0 or better)
source to input of
supplied molecular sieve

‘_@J Pressure using a PFA tube.

Molecular Reducer
Sieve

INFORMATION!

Recommended pressure of \Operation Gas\ (Driftgas / Carriergas) is
5 bar (300 kPa). 6 bar (600 kPa) must not be exceeded.

Connect the
8 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII -

Carriergas-Adapter] to

the and the

ICarriergas-Connector].

mple
-
®
©

Connect molecular sieve

outlet to
ICarriergas-Adapter]
using a PFA tube.
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10 1

DDDDD

Power
le Out Driftgas

Sampl

INFORMATION!
To ensure correct measurements it is absolutely necessary to

Separately connect

sockets [Sample Out and
to appropriate

waste gas ventilation
system.

iconnect the supplied exhaust tubes| (Gas out and Sample gas out).

The exhaust tubes (Gas out and Sample gas out) must be led

separately into the exhaust system and must not be connected|.

The exhaust system must [not generate any negative pressure|.

11

sssssss

nnnnnn

;;;;;;

cccccc
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Switch on device.

Connect a sample gas
source to socket

with the
delivered
bypass-adapter.
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For the output of concen-

1.3 LEFFTEILAECRRRRERLURCEFERRAIDRRRY tation veiues through the
;A(;‘:x:ner le Out Driftgas

& 0-20 mA current loop
Option . @ ® | connect an appropriate
@ — = w== | cable to the Signal
IConverter — 1/0 Ports|
socket.

For file transfer via LAN:
14 THACAVREEERRRARIIII  connect the [Ethernet
;g(;u;:::mr le Out Driftgas

& socket with an
. ® @ | appropriate Ethernet

cable to a LAN.

Option
Gignl Caggas
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7.3 Installing the device (GC-IMS with CGFU)

Unpack the device.

Remove the foam
spacers.

Remove the accessories
boxes.

Lift the device from the
transport box.

WARNING!

Do not deploy the device in areas exposed to explosive substances or
mixtures!

woAS Place it on a robust table
top of minimum footprint
size of 60 cm x 70 cm.
Ensure that there is
enough working space at
the rear side of the
device.

-eAs [Remove red protective|
caps| from gas sockets at
front of housing.

= - Retain for future use.

m @GAS

l.\

OK
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(II!I_IIIIIIIIIIIII I1IIIIIIIIIIIIIIIIIIII

B o o
Vent Gas Out

GGGGG

0 Ports

Remove red protective|

e
= - e
Modem Console .
DC-In S
@ |==me——— @ ®
INFORMATION!

caps| from gas socket at
rear of housing.
Retain for future use.

Protective caps should be put on gas sockets in case the device is

stored or transported.

WARNING!

It is absolutely necessary to \remove all protective caps before the|

mu@>u@

system is switched on|.

INFORMATION!

Make sure that the power switch is set to OFF before connecting the

power supply.

s

ﬁf"””“‘ﬁce o I - e o o

(Cs ) Gas Out
IfOPﬂnS

mmmmmmmmmmm
uoPons  Ethen
ssssssssssssss
of  rEm) W
= ® ©
Modem

Connect device to power
supply.

Connect power supply to
power socket.
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6

3

j(] i

®@ @ ©6

nal cmvaner vent  Gasin

PPPPP

connectors.

ﬂ S R
we:m Gas Out Cartiergas
@ acrm——— ® @
: R e

INFORMATION!

Connect CGFU-
Connection-Cable.

(normally pre-installed!)

Only use PFA tubes| with 3 mm outer diameter and [3 mm Swagelok|

Screw on the Swagelok caps manually and fix them by screwing a
further half-turn using a 12 mm open-end wrench.

WARNING!

7 MIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Do not introduce aggressive gases or liquids into the device.

Connect the

Carriergas-Adapter] to

the and the

‘‘‘‘‘‘‘‘‘‘‘‘‘
MMMMM
-
s I
& Y

® ® ©
Signal Conerter Gas Out
w o
Console
S
®

8 IIIIIIIIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIII

aaaaaaaaa

\\\\\\\\\\\\\
E ]

aes
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ICarriergas-Connector].

(normally pre-installed!)

Connect CGFU
outlet to

ICarriergas-Adapter]
using a PFA tube.

(normally pre-installed!)



GC-IMS - User Manual

| Connect CGFU
|||||||||||||||||||||||||||||||||||| I e cams Gas o

outlet using a PFA tube.

(normally pre-installed!)

Connect socket
e to appropriate waste
N h o omod gas ventilation system.
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

‘Signal Converter
1O Ports Ethern: ampie Out Drifgas
a » o
Modem Console
i

ut  Cariergas
®
S H e - =

INFORMATION!

To ensure correct measurements it is absolutely necessary to
iconnect the supplied exhaust tubes| (Sample gas out).

The exhaust system must jnot generate any negative pressure).

Switch on device.

G

125/237



GC-IMS - User Manual

Option

Option

126/237

4GAS

Circular Gas Flow Unit

- Power

Connect a sample gas
source to socket

Sample In| with the

Lone

Signal Converter
o Pnns

@ @ GQDI

aaaaaaaaaaaaa

S

sssss
. ample Out Drifigas
@ (O]
Modem Console
E=h D @ GasOut  Camrergas
o - ® ©

-

INFORMATION!

delivered
Bypass-adapter.

For the output of concen-
tration values through the
0-20 mA current loop
connect an appropriate
cable to the
IConverter — 1/0 Ports|
socket.

For file transfer via LAN:

Connect the
with an

appropriate Ethernet
cable to a LAN.

When using a CGFU unit the total flow (EPC_IMS and EPC_GC) is

limited to 400 ml/min.
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7.4 Installing the device (GC-IMS with Airsense uTD)

Unpack the device.

Remove the foam
spacers.

Remove the accessories
boxes.

Lift the device from the
transport box.

f WARNING!
Do not deploy the device in areas exposed to explosive substances or

mixtures!

AIRSENSE

GC-IMS

-

Place it on a robust table
top of minimum footprint
size of 60 cm x 70 cm.
Ensure that there is
enough working space at
the rear side of the
device.

Remove red protective
caps from gas sockets at
front of housing.

Retain for future use.
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— — —
— — —
— — —

— ©
® K

=23
Power
Signal Coms
Etemet 4 | |  TDOperating
Gasln  Sample Out Drifigas
E oo -
D) Tgss Gas Out
@ ‘, ® ® ®

Molecular sieve

INFORMATION!

stored or transported.

WARNING!

Remove red protective
caps from gas socket at
rear of housing.

Retain for future use.

Remove protective caps
from molecular sieve.
Retain for future use.

Protective caps should be put on gas sockets in case the device is

It is absolutely necessary to [remove all protective caps before the|

system is switched on|.

INFORMATION!

power supply.

—— —
. — — — l')I
—— — —
— @
[}
® ©
m|
Powsr
Signal Converter
CE et WL SampleOut  Driftgas
as In
= e @ o
Modem Cansole
TR owE oo cames

@ © ®

DC-In
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Make sure that the power switch is set to OFF before connecting the

Connect GC-IMS device
to power supply.

Connect power supply to
power socket.
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Connect uTD device to
7 o === I power supply.
PY ®

oe®. = Connect power supply to

power socket.
(TR
o bon  oim

DC-In

EEEEEEE

ing
Gas In Sampl

INFORMATION!
:? Only use |stain|ess steel pressure reducers, PFA tubes\ with 3 mm
outer diameter and |3 mm Swagelok| connectors.

Screw on the Swagelok caps manually and fix them by screwing a
further half-turn using a 12 mm open-end wrench.

f WARNING!
Do not introduce aggressive gases or liquids into the device.

8 P Connect nitrogen gas

(Purity 5.0 or better)
source to input of
supplied molecular sieve

‘@J Pressure using a PFA tube.

Molecular Reducer
Sieve

INFORMATION!

Recommended pressure of (Operation Gas| (Driftgas / Carriergas) is
\5 bar (300 kPa)\. 6 bar (600 kPa) must not be exceeded.
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— — —

. — — —

— — —

— @

9 t .

|
E Bb @
Modem Cansole
B2ty = Canierges
O — ® ®

11

10

Connect the Driftgas-/
Carriergas-Adapter to the
Driftgas- and the
Carriergas-Connector.

Connect molecular sieve

outlet to

ICarriergas-Adapter]
using a PFA tube.

Separately connect

sockets Sample Out and

Gas Ouﬂ to appropriate

ssssssssssss
170 Parts.
-
Madam Cansole

INFORMATION!

waste gas ventilation
system.

To ensure correct measurements it is absolutely necessary to
iconnect the supplied exhaust tubes| (Gas out and Sample gas out).

The exhaust tubes (Gas out and Sample gas out) must be led

separately into the exhaust system and must not be connected.

The exhaust system must \not generate any negative pressure|.
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Connect TD operating
gas in socket to
/ Carriergas-Adapter
using a 3 mm Swagelok
PFA tube.

) e —— ZI
N S 0
@

]

Also connect Outlet
ZeroGas 2 and TDZero|

using a 3 mm

Swagelok PFA tube.

For further Information
see: Airsense uTD
manual

Connect GC-IMS
IConverter 1/0-Port| to
UTD Digital Port with
appropriate Connection-
Cable.

Connect the uyTD with a
D computer via USB cable.
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Connect the [uTD)

detector transfer line]to
sample in sockef| of GC-

IMS.

Connect -
sampling transfer line

to uTD.

Connect a sample gas

source to [sampling|
Transfer Line| with the
delivered bypass|

Switch on both devices.

Signal Converter
10 Ports. Etnemet

tems) (& R
fw) (e i
— © © ©
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Option

5

ey

.——— @I
———
®
[ ]

a
Pavier
Signal Comv =
Ethamet D Opersting
@ Gasin | SampleOut  Drifigas
e o ®
Modem Console
Ll [n = ez Gesow Carmiergas
D — 5 @ e

INFORMATION!
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For file transfer via LAN:
Connect the
socket with an
appropriate Ethernet
cable to a LAN.

For detailed information about the installation and operation of the

MTD please refer the [Tppagelef | EReIH GV ERIE] and the

Airsense yTD Manual.

INFORMATION!

When the uTD unit is connected to GC-IMS, the current loop data

output cannot be used.
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7.5 Warm-up phase after device switch-on
After switching on, the device is in the warm-up phase. The warm-up phase serves to

protect the system system against potential electronic damage which can be caused
by condensation occurring during longer switch-off phases, e.g. transportation or

storage.

Wait for Ready for
setpoints operation

Figure 82: The phases during powering up the instrument)

The warm-up phase is divided into two sub-phases:

Phase 1: Waiting for setpoints
All set temperatures must be reached and stable for 30 seconds before switching to
phase 2.

Phase 2: Stabilization time

When all temperatures are stable, it takes up to one hour until the system is ready for
operation.

The maximum duration of the warm-up phase is limited to 2 hours. The system's high
voltage is switched off during this time.

INFORMATION!
: 5 The warm-up phase can be interrupted at any time by the user at
his own risk.
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Spectra | Sequence || Defaults || Substances || Programs | | System ” 1]
Wait for setpoints v EPC_IMS 75.0 7
0.238 kPa
9 EPC GC 5.0m
remaining time 4 22,535 kPa
00:59:2] = 5.0
0.105 kPa
Cancel Cancelling warmup will be logged on device. 178.5
I— Continue? 0.128 kPa
46.0 °C
50.0 °C
Yes 45-0 oc
40.0°C
2]
1
z 4 6 8 10 1z 14 16 15 20 ms
[
- | o . 02. : g
5F6-00421 T m| rog|| Apr.02.2024 | 10:01 | 2%6°C

Figure 83: The warmup phase can be cancelled

Spectra | Sequence | Defaults | Substances | Programs | | System | !

jit for setpoints I v EPC IMS 75,02
~rabilization time - o 2~37m.;p
I . a

EPC_GC 5.0 7
O_‘Gmajning o ! EPC_SMP 2265:’2 =
Lo 01:59:55 - O
. 0.103 kPa
e_. T EBC PC 17807
. 0.121 kPa
1 UMs 46.0 °C
. 52 GC 50.0 °C
T3 Loop 45.0 °C

T5 Transfer 40.0 °C

[ 0 2 4 6 ] 10 12 14 16 18 20 ms
5F6-00421 || Log|| Apr.02.2024 | 10:00 | 26°C

Figure 84: The screen during the WarmUP phase
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Displays the current status of the warm-
Warm-up Status up phase:

Window Phase 1: Waiting for setpoints
Phase 2: Stabilization time
9 Warm-up Remaining Shows the remaining time of the warm-up
Time Window phase

o Warm-up Cancel Button The user can cancel the warm-up
process with this button.

7.6 Prepare the device for operation

Before using the device for the first time or after being disconnected from the
nitrogen source for some time it must be cleaned to ensure proper operating
conditions. In this case start the |Cleaning mode|.

An appropriate cleaning period duration must be chosen depending on how long the
device was switched off and on the extent of contamination. It is recommended to
clean the device for at least before operating it for the first time. If the
Spectrum is not clean repeat the process. A \reference spectrum\ for the evaluation
can be found in the supplied |Analytical Approval.

INFORMATION!
: § After the cleaning process the device needs at least to cool

down the internal components to their required temperatures.

The duration of the cool down process is depending on the
temperature default settings.

INFORMATION!

: ; If the GC-IMS with CGFU is turned off, wait a minimum of 10 minutes
before restarting as otherwise the CGFU pump will not start due to
overpressure within the system.
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B sequence | Defaults | Substances | Programs | [ System | Inspect spectrum for

s B T e contamination. Control
— . EPC2  Carrier 50.0 9% .
Start 2425170 the baseline. Start
5.0} T1 IMS 45.0°C .
7 G 40 cleaning when
o T3 Loop > 80°C N
o TS| Taplr &4 contaminated.
#FilLoop ||| *f Contamination is
Cliet N ) indicated by peaks or the
) 1 disappearing of the RIP.
T 2 Contamination

8 10 12 14 16 1B ms

[T | Log || May.03.2019 | 15:44 | 35°C

Spectra | Sequence | Defaults | Substances | Programs System Select duration in hOUfS:
Info

Plan | Trigger mode: Start After seq. settings every: | never
Foeny Fe— | System|> Modes »
Transfer Cleaning: |_15 R ot y

Modes

Standby: h Start

[|Im | Log|| May.03.2019 | 15:54 | 35°C

| Spectra | Sequence [REENIEY Programs | ‘sysem [1| - To speed up this process,
T1 T2 T3 T4 T5 T6 .
3 Temperawres: | 45°C | so°c | so°c | soc | 4s°c | off increase flow rate of
EPCIMS EPC_GC 5 EPC IMS and EPC GC
Flows:| [ 7502 [ 502 +/— — . i
to their maximum values
. v EPC_IMS 75.0- 1% 0.344 kPa
Option _ EPCGC 50 szzea | (e.g 500/150 ml/min):
TL IMS 45.0 °C
T2 GC 50.0 °C
T3 Injector 80.1°C

T4 Transfer 80.0°C
T5 Transfer 450 °C

o S S ]

"

L] & ] 10 1z 1 ms

[T [ Log|[ Mar 28 2024 | 1416 | 3a°C

@
I
2|
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EPC2

[ cemmgnpogess |
) EPC1  Drilt

Carriet

MS
GC
Loop
Transfer

150.02
0.329 kPa
5002
92.425 kPa
45.6/100 °C
40.81100 °C
>80°C
46.21100 °C

Start cleaning:

System> Modes»
(Cleaning Mode > Start

Wait until cleaning
process is completed.
The process can be

stopped with .
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After all temperatures
have reached the default
values inspect visually
the current spectrum and
compare it with the
reference spectrum of the

analytical approval.

RIP should reach ~80%|

Spectra |Sequence || Defaults || Substances ” Programs | | System |
Program N EPC1  Drift 150.0 2=
aomn | | & 0,330 kPa
- . EPC2 Camier 500
S | 1] 92.425 kPa
*9 TL IMS 45.0°C
4.5 T2 GC 40,0 °C
T3 Loop > 80°C
T5 Transfer 45.0°C
Sample x5}
@ Fill Loop ||| *°
€ Inject ’
20
1Ly
Recordi oo
[ Stan o) L
Max. Rec. Time
|_S280min__ | N & 10 = 1 18 18 m3

Analytical Approval

[ May 03,2019 | 15:44 | 35°C
[T 10 |_oo]| May | 1544 |

GAS

of the RIP height
displayed in the|
delivered Analytical
/Approval of the device|

|conditions are used (as|

[Type: [ GCiMs

Serial number: 5FE-00494 |w |
‘Working principle: - lon Mobility Speclmmed_ry_(lMS} hen the same
lonisation: R-radiation source (Tritium (*H})

— — ~ Imeasurement

Column type: | MxT-5, 30m, 0.53mmID, 1 um FT

Firmware Version: 4.8
| Year of construction: ‘ 2024 |

- applied at G.A.S.)
Drift gas flow rate: [ 75 mLimin - |

Carrier gas flow rate: | fﬂsec@SmLFmi&BOmln:SOmUmin | If nOt CheCk the gas
Drift gas type: Nitrogen 5.0 Carrier gas type: | Nitrogen 5.0 | . .

Drift gas pressure: 0.551 kPa Carrier gas pressure: 120.164 kPa

uality and/or install

IMS temperature (T1): 45°C Golun'_ln temperature (T2): 45°C . . .
Loop temperature (T3): 45°C Transferline temperature (T5): 45 °C add't'onal pu r|f| Cat|on
'Valve opening time: B sec Averages: 6

Trigger 100 ps RIP voltage: __positive H

Sample in headspace: 1mL Sample injection volume: | 1000 uL ] Cartrldges and Start the
Testmix sample: Testmix_ M3 | Concentration range: 162-164 ppb I . d
Incubation Temperature: 60°C Measurement runtime: 30 min C ea n I n g p ro Ce u re
Incubation Time: 20 min | Program: - - ac .
| (sl::r:n‘:‘;g‘;? gas flow rate ~140 mLimin | Date of measurement: 01.03.2024 ag ain.

"~ RIP (4.41 ms, 6.62V)

Lo

INFORMATION!

The device is delivered with an acceptance snapshot. This
snapshot defines the system performance during device
acceptance and is used to assess the readiness for measurement.
Any deviations from this are displayed in the Error Information

Window. The default values can be adjusted by the customer.

INFORMATION!

139/237



GC-IMS - User Manual

The system is preset with the gas type nitrogen for drift gas and
carrier gas. Normally, nitrogen or synthetic air in quality 5.0 is used.
The default values can be adjusted by the customer.

8 System Operation

8.1 Workflow: Start Measurement

8.1.1 Measurement Reqgiurements

W BB WYYy

140/237

INFORMATION!

Only use the original accessories supplied with the device.

INFORMATION!
Make sure that the gas quality is 5.0 (99,999%) or better.

INFORMATION!

Only use stainless steel pressure reducer.

INFORMATION!

Make sure that the spectrum is clean a without contamination.

WARNING!

Do not introduce any liquids. This can destroy the device.

INFORMATION!

Make sure that that all temperature-, flow- and pressure values have
reached their default value and are stabilized.

INFORMATION!

Make sure that the correct gas types are set for drift gas and carrier
gas. The default setting is nitrogen.
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8.2 Workflow: Sampling methods and measurement start

INFORMATION!

The following workflow shows the exemplary measurement procedure.

T1

Spectra | Sequence

T2 T3 T4

Substances | Programs | | System |1
T6 |

TS5

Temperatures: || 45 °C

| socc | 45°c [ off

EPC_IMS EPC_GC EPC_SMP PL

| a0-c | oif

Flows:

[ 7502 | soz | so& |15z

EPC_GC
EPC_SMP
EPC_PC
T1 IMS
T2 GC
T3 Loop

7502
502
5053
17512
450°C
50.0 °C
450°C
40.0°C

0.236 kPa
22.555 kPa
0.102 kPa
0.132 kPa

Standard Sampling
method 1 (Bypass
sampling):

Connect a

to Sample-In-
Connector at the front of
the Device. Connect a
Sample-Gas-Supply to
Bypass-Adapter.

Check and setup the
measurement parameter.
Make sure that that all
temperature-, flow- and
pressure values have
reached their default value
and are stabilized.
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Temperatures:

Flows:

Spectra | Sequence Substances | Programs | | System |1

! T2 T3 T4 5 6
[ as°c | socc || 45°c [ off | 40°c [ off

EPC_IMS EPC_GC EPC_SMP
[ 7502 [ soz [ 50z

0.236 kPa
22.555 kPa
0.102 kPa
0.132 kPa

3 3 B 10 12 12 16 18 20 ms

Option

Spectra | Sequence Substances | Programs | | System |1
T1 T2 T3 T4 T5 T6
Temperawres: || 4s°c | so°c | 45°c [ off | 40°c [ off

Flows:

"o

_Log|| Apr.02.2024 | 12:41 | 28°C |

EPC_IMS
[ 7502

EPC_GC EPC_SMP P1
[ 502 [ s0z [ 15z

Option

EPC_IMS 75.05 0.236 kPa
EPC_GC 505 22,555 kPa
EPC_SMP 5.0% 0.102 kPa
EPC PC 17512 0.132 kPa
T1 IMS 45.0C
T2 GC 50.0 °C
T3 Loop 45.0°C
Transfer

142/237

Set pump-power to a
sample aspiration  flow
smaller than the sample-
gas flow:

Defaults]> P1]> x mi/min

Sampling method 2
(Direct sampling):

Connect a Sample-Gas-
Supply to Sample-In-
Connector at the front of
the Device.

Make sure that the sample

source gas is
free]

Check and setup the
measurement parameter.

Make sure that that all
temperature-, flow- and
pressure values have
reached their default value
and are stabilized.
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Sampling method 3
Sampling with Luer
Adapter:

3a

Option

Insert a disposal syringe|
into the Sample in

at the front of the Device.

If a glass syringe] is
used, a separate luer
llock conncetor should

be used as the glass tip

3b

Option can break easily
Spectra | Sequence Substances | Programs | | system [!|  Check and setup the
— W = i T
c Temperawres: | as'c | soc | asc | of | wc | o | Measurement parameter.
EPC_IMS EPC_GC EPC_SMP P1
B 2= ) o= | so= | s Make sure that that all
Option | Gete  tes  nmww| temperature-, flow- and
EPC_SMP 5.0% 0.102 kPa
| o maz  omws| Pressure values have
: reached their default value

and are stabilized.

== o ]
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4a

Option

Spectra | Sequence Substances | Programs | | system [ 1]
T1 T2 T3 T4 T5 T6
Temperawres: || 45°c | so°c | 45°C [ off | a0ec | off
EPC_IMS EPC_GC EPC_SMP PL
Flows: || 7502 [ 50z [ 50z [ 1752

Option

0.236 kPa
22.555 kPa
0.102 kPa
0.132 kPa

Spectra | Sequence Iﬁﬂ|ﬂ| Substances \| Programs\ \ System J| !Ii
T1 T2 T3 T4 T5 T |

4‘ Temperatures: | 45°C

EPC_IMS

[ socc [ 4scc [ off [ 40cc [ off

Flows: | 75.0 2

Option

erc_Gc  EPc_smp [T PL eraging | O
[ 502 [soa |[Tof N o |[EEEN

0.236 kPa
22.555 kPa
0.102 kPa
0.132 kPa

H 4 3

[5Fﬁ-00421
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[T Log [ Apr.02 2024 [12:41 [ 28°C |

Sampling method 4
Sampling with yTD
device:

Connect the Sample-Gas-
of the yTD
device to Sample-In-
Connector at the front of
the Device.

Check and setup the
measurement parameter.

Make sure that that all
temperature-, flow- and
pressure values have
reached their default value
and are stabilized.

Set pump-power off:

Defaults) » P1]> (OFF

The sample has to be
transferred to the sample
loop by setting an
adequate flow with the

EPC_SMP, a good starting

point is 10 ml/min
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ssem |l Set system to Trigger
4 d | : Mode:

Option

program:

[Programs|> Select

150.0- 50.0

30;00:000 | stop 150.0%- 50.0% | *
30:00, 020 =

00:30:04
+/ B B @

| 7| | Log || May.03.2019 | 15:47 | 33°C

e Seauence Defaults | Substances | Programs| | System | Stgrt current measurement
EPC1  Diift ;5:52:”—‘;:3 program:
EPC2 Camier  50.0%
92.425 kPa
TL IMS 450°C
» e e [Spectra) [Start

T5 Transfer 45.0 °C

@ Fill Loop
 Inject

[ 10 12 1 16 18 ms

[FTim- | Log || May. 032019 | 15:44 | 35°C

INFORMATION!
: 5 The maximum measuring time is limited to 59 minutes 59 seconds|
and 980 milliseconds|.
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8.3 Workflow: Manual Measurement Recording

BN seauence | Defaults | Substances | Programs | | System |

EPCL  Drift 150.0 =
0.330 kPa
EPC2 Carier 5002
92.425 kPa

T IMS 45.0°C
T2 GC 40,0 °C
T3 Loop  >80°C
TS Transfer 45.0 °C

[F] | Log|| May. 03 2019 | 1544 | 35°C

BN sequence | Defaults | Substances | Programs | | System |

EPC1  Dift 1500 2%
0.330 kPa
EPC2 Camier 50.03%
92.425 kPa

T IMS 45.0°C
T2 GC 40.0 °C
T3 Loop  >80°C
T5 Transfer 45.0 °C

@ Fill Loop
 Inject

_Log || May.03.2019 | 15144 | 35°C

7] -

INFORMATION!

land 980 milliseconds).
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To record a measurement
manually select:

\
Spectra > Recording4

To stop the measurement
select:

\
Spectra) Recording:

The maximum measuring time is limited to 59 minutes 59 seconds|




8.4 Workflow: Adjusting the gas type settings

-y

INFORMATION!
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The electronic pressure regulators for drift gas (EPC_IMS), carrier gas
(EPC_GC), uTD gas (EPC_SMP) and Sample gas (EPC_PC) are
preset with the gas type nitrogen. If other gas types are used, these
must be adapted by the user. Usually nitrogen or synthetic air of quality

5.0 is used.

: | |MXT-5, L: 15.00m, ID: 0.53mm, FT: i -

53.000 mm

| 2700V

( Nitrogen  Air

53.000 mm

2700V

¢ Nitrogen  Air

Spectra | Sequence | Defaults | Programs | system |1|  Select the -
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Select the available EPCs.

EPC Settings

“ - (drift gas), -I (carrier
gas) SMP| (uTD gas) and

/ a

. (sample gas pump
control) are available
depending on the device

model.

Select the Gastype. All

EPC Settings
available gas types of the
“ electronic pressure
controllers are displayed.
Usually or

synthetic air}is used.

Press [apply] to confirm.

EPC Settings
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8.5 Workflow: Test Pump Flow Control

INFORMATION!
: ; The sample pump is EPC-monitored and controlled (EPC PC).
Changing environmental parameters (e.g. changing sample tube

lengths or decreasing pump duty) requires a calibration of the
parameters.

Spectra

Sequence | Defaults | Substances | Programs | | System
Tubelength: | 53.000 mm

2122V
— E— @ Nitrogen  Air
QMM  Other |

To test the pump flow
control select:

System > Settings > [Test

Create and export file

Fri 440 Hz
3 kL [p=x
B Edit

Calibrate ‘ | Test | [ 105, 340]

[ [ | tog|| Apr.02.2024 | 11:41 | 33°C

Spectra | Sequence | Defaults | Substances | Programs | [ System | 1]  The reachable MIN and

Tubelength: I| 53.000 mm
oven: || 22y MAX flow values are

checked.
Zip measurements [ On
Edit I
caae | 1ot || 1ssa |
[T | Log|[ Apr.02.2024 | 1301 | 33°C
Sequence | Defaults | Substances | rams | [ System |1 The measured and saved
= Tubelength: || 53.000 mm ~
Plan | Dt Voit. I 222V MIN and MAX flow values
| settings - .
Transfer o System has changed! 2l dlSpIayed
Measured min pump flow is 110 [1f
Modes Measured maxppumpp flow is 345[[;;]0] New Value: !

Save space: Zip measurements [ On

Stored value: !

EPC settings: Edit

Calibrale‘ Test ‘ [105, 340]

[F]m| Log|| Apr.02.2024 | 1302 | 33°C
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Sequence | Defaults | Substances | Programs | [ System | 1|

Spectra| Close the window by

clicking [OK

System has changed!
Measured min pump flow is 110 [105]
Measured max pump flow is 345 [340]

[F]m-| og|| Apr 02 2024 | 1302 | 33°C

INFORMATION!
: ; It is recommended to test the pump flows regularly
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8.6 Workflow: Calibrate Pump Flow Control

-y

INFORMATION!

The sample pump is EPC-monitored and controlled (EPC PC).
Changing environmental parameters (e.g. changing sample tube
lengths or decreasing pump duty) requires a calibration of the
parameters.

To calibrate the pump flow
control select:

| i System > Settings| >

m— Calibrate|
i ics: Create and export file

440 Hz

The possible MAX flow
and MIN flow values are
measured. The existing v
MAX flow and MIN flow
values are displayed
Examle:

Pl coefficients

o MAX flow: 340

9 MIN flow: 340

|5Fe-00421 || Log|| Apr.02 2024 | 13:02 | 33°C

T The new calibrated MAX
- H flow and MIN flow values
are stored.
1 = N H Example:
o . © MAX flow: 305

© MIN flow: 115
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Spectra | Sequence | Defaults | Substances | Programs | [ System | 1]

Close the window by

clicking [OK

Transfer 0 System has changed!

Measured min pump flow is 110 [105]
Measured max pump flow is 345 [340]

[F[m [ Log|| Apr 02 2024 [ 1302 | 33°C
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8.7 Workflow: Adaptation of existing programs to the pump flow
control

Existing programs are no longer compatible after a firmware upgrade to
version 4.50 and can no longer be executed. They must be adapted.

Spectra | Sequence H Defaults | Substances | Programs | \ System m
BREATH TD (AvG6) 15.01=
_ﬂ +
|TBREA L NT (AVG B) 10701 —
6 05:01 L 4 £ m
nn-21 >
R |Vl EIMS | EGC [ESMP| P1= | P1%  Averages
= - | g
I | | | | Apply
00:25.000 | | 05 | | | 1x
01:00.000 | | | 203 | I I -
10:00000 | | | 50= | [ [ o
20:00000 W | | 15002 | | I
L Y |
+ B B @ @
5F6-00421 || tog]|| Feb.0s.2024 | 14:07 | 34°C

Spectra | Sequence | Defaults | Substances [ Programs | | system |

BREATH_TD (AVG 6) 15:01=
TD_QC (avce)! 20:01 + El
BREATH_SCENT (avG 6) 10:01 [ |

"P1 %" component is currently not supported on this device!
Delete this component to activate the program!

S0.00.000 = i i 50.0 i i

5F6-00421

(|| Log|[ Apr.02 2024 | 10:44 | 3a°C |

Incompatible programs are
displayed in red and
cannot be executed

If such a program is
selected, an error
message appears and the
incompatible pump

parameter is displayed.
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Example of incompatible

3 pump parameter and
1% (1] adjusted pump parameter:

Time | R | V1| EIMS  E_GC |E_SWP| P1z
00:00.000

@ P %=incompatible

Time R |vi| EIMs | E.Gc | E_SMP

00:00.000 e P1 ml/min= compatible

P1% was deleted !
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8.8 Workflow: Create a Measurement Program

1

2

Spectra I‘ Sequence | Defaults | Substances System |

TESTMIX_SMIN (AVG 6) 05:01

HEXANON_3MIN (avG 6) 03:01 f +

HEXANON_150 (AvG 6)

=1

INFINITE (AvG 6) 03:01

[

Time [ vi |
00:00, 000 I rec |
00:00, 500

| |
Apply
00:12,520 close | | | | ’ a
00:20, 000 [ \ | 202 |
05:00, 000 [ stop | 75.0= | FYED]

05:00, 020

+ 8 8§

[F] 14 | Log || Feb.14.2020 | 14:13 | 35°C

JUNTITLED Clear

o/ w7 z/u]1or|

Q‘W

JEIL. _JCIENSE

A.-Y‘XCVBNMG‘

123 , : 4 4

OK

bstances | Programs] | System
+ |+
=
m

spectra | Sequence | Defau
TESTMIX_5MIN (avG )
HEXANON_3MIN (avG 6)
HEXANON 150 (AVG 6)

INFINITE raves

Averages

Al

[ |14 | Log|| Feb.14.2020 | 14:15 | 35°C

Select:

To create a new program

select the Button =

Enter a new program
name or use the default

name.

The program end time is
displayed as the final line
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4

156/237

Spectra H Sequence | Defaults | Substances \ Programsl { System
TESTMIX_SMIN (aVG 6) e
HEXANON_3MIN (avG 6) f + ‘

HEXANON_150 (avG 6)

Feb. 14. 2020

‘l"l‘|Log

14:17 | 35°C

Device Components
| VALVEL REC |

|

EPCL | EPC2

P1

-
‘w

Spectra H Sequence | Defaults | Substances \I Programsl \ System
TESTMIX_SMIN (AVG 6) Bk -
HEXANON_3MIN (avG 6) t +

HEXANON_150 (AvG 6)
UNTITLED )

@ @

INEINITE

rec 150.0= 50.0=

+ ol

Averages
6

Feb. 14. 2020

‘r‘l‘|mg

14:32 | 31°C

To create a new program
action line select the

Button 5

This line can be filled with
values. For more

information see also

Chapter 6.6.3 Edi

After the necessary values
have been entered, repeat
step 4 and 5 to create the

next program action line.
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TESTMIX_SMIN (AVG 6)

HEXANON_3MIN (avG 6)
HEXANON_150 (avG &)
INFINITE (avG 6)

7 Spectra | Sequence | Defaults | Substances J ‘ System | A Comp|ete program

t | + sequence can be created

¥ @ @ | linebyline.

Averages

00:00, 000
00:00, 500
00:12, 520
00:20, 000
05:00, 000
05:00, 020

+ 0B 8§

[F |14 | rog|| Feb.14.2020 | 1413 | 35°C

A

stop

INFORMATION!
: ; The device is delivered with standard programs that can be adapted to
your needs.

Customer-specific programs can also be created optionally.

8.9 Workflow: Start Sequence

INFORMATION!

The sequence file must be created with the [G.A.S. Sequence|
Designer Software. For detailed Information refer to the m

Sequence Designer Software Manual}

Start select:

1 Spectra [REneg Defaults | Substances | Programs| | System | To |mp0rt a sequence

'Sequence) > | Start

Please import a Sequence.json file!

| e | Log || May.03 2019 | 1545 | 35°C
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2 Select the import location

@ JUSB/ of the sequence file.
and press @(]
 JUSB/1F1-00222/
 [(REMOTH/
 [/REMOTE/1F1-00222/
X xming X - 2 * | The Sequence will be
Spectra m Defaults | Substances = Programs System
cancel | executed.
[ Sample [ Status [ T1°C = Q .
0 D =
i500bM10 ng:()()DS jg After Importlng the
i500b0 Waiting T2°C
1509519 N s [ || sequence select [Spectra
{500b50 Waiting [ T13°c
el et SHET Start
15000125 Waiting [ Tac
500150 Waitin
15000175 Walzng = || G
15000200 Waiting [ T15°Cc |
5000225 Waitin ’—’—
5000250 Waign: i =
i750bM10 Waiting T6°C
i750b0 Waitind o
i750b10 Wai;ng 70"
i750b25 Waiting EPCL =
1750050 Waiting e =
[T 18 [ oo | an.22.2020 1631 | 33°C

INFORMATION!

: ; If the tftp-protocol is used for data transmission, the file has to be
named [Sequence.json| for the software to recognize it. Make sure, that
the parameters specified in the programs and after-run settings are
within your devices permitted regions.

WARNING!

Careful when changing device critical parameters by applying After
Run Settings. A device can become inoperable with faulty IMS
parameters. After Run settings are also applied if the Sequence is
cancelled by the user. In case of cancellation, the devices default
parameters will be the same as if the sequence had successfully
finished, taking all previous After Run Settings into consideration.
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INFORMATION!
: 5 From firmware version 4.50, the use of the sequence designer from
version 1.5 is mandatory.
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8.10Workflows: File Transfer Setup

8.10.1 Overview
Files can be transferred to and from the device by LAN connection and by USB
device connected to the USB port at the front of the housing.

INFORMATION!
: 5 A connected USB device is always preferred to a LAN connection
when exporting or importing files manually.

INFORMATION!
: 5 The USB device must be formatted to FAT32. Consult your system
administrator on formatting USB devices.

Generated measurement files and measurement result files are stored on the internal
storage volume of the device.

The following file types are generated from measurements:

File Type Description

MEA Measurement Files Contains the complete data of one single
measurement including the raw sampling data.

When a connection to a server is established and the export is activated these files
are copied to this server when created in the workflow. Measurement files once
copied to one of these locations are marked and will be overwritten in case the
internal storage is full.

By default the |[Service Message Block Protocol (SMB)| also known as Common
Internet File System (CIFS) is used. The [Secure File Transfer Protocol (SFTP) or a
modified version of the [Trivial File Transfer Protocol (TFTP) can also be used.
LAN file transfer settings can be modified in [System| > [Transfer > (Connection| > Edit
Server Details|

Manual transfer of measurement files stored on the device can be done )
Transfer > Mea Files|> Copy|

Manual deletion of measurement files stored on the device can be done »
Transfer> Mea Files|> Delete.
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8.10.2 Connecting to a Server in a LAN

ey

1a

1b

7

s

2a

Option

INFORMATION!

Some PC Ethernet interfaces may not be suited for a direct connection
to the device. In that case consider using an Ethernet switch to connect
both devices.

Connect the device with a
standard Ethernet cable
(LAN cable) to the LAN or
' directly to a computer.

Power
Out  Drifigas

Ethemet
sample

In the status bar the
connection icon is
displayed.

| [T [ [Jrog|[ Jan.19.2019 | 16:16 | 32°C |

INFORMATION!

Make sure that any firewall present in the network does not block
necessary traffic. Consult your system administrator on how to
configure your firewall.

INFORMATION!

Consult your system administrator on how to set up a server with one
of the protocols SMB| and SFTP|. The protocol requires the
G.A.S. TFTP Server software to run on a Microsoft® Windows®
computer.

£

For set up a SMB

share on a server. Consult
your system administrator
on how to do that.
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Zbé

Option

2c @

Option

| spectra | Sequence | Defaults | Substances | Programs | [ System |
Info General Settings -~
Plan IP Address: 192.168.100.61 Set
Date/Time: Set
QTransfel Settings: Save Lo; fault
Option | Modes |
Firmware: Upgrade
Display: Brightness [0 off | 60min
Fan: Start | 35°C  Max | 56°C
Overheat: Threshold 55°C
GAs After Seq.: CLEANING

Current Loop Settings v

|| rog|| May.03.2019 | 15:49 | 32°C

| spectra | Sequence | Defaults | Substances | Programs

[ System |

3 b Info :
Plan IP Address:

Date/Time:
Transfer Settings:

Option | WModes |

Firmware:
Display:
Fan:
Overheat:

After Seq.:

GAS

General Settings “~

192.168.100.61 Set

Set

Save Lo

fault

Upgrade
Brightness | 9 Off | 60 min
Start | 35°C  Max | 56°C

Threshold GERE

CLEANING

Current Loop Settings v
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|| tog|| May.03.2019 | 15:49 | 32°C

For |SFTP| set up a SFTP

server. Consult your
system administrator on
how to do that.

For an example SFTP
server for Microsoft®
Windows® PCs see:

http://www.coreftp.com/s

erve

For [TFTP,| install the

G.A.S. IMS-Control TFTP-
Server on the PC. For
detailed information see

IERIMS Software Suite
IMScontrol TFTP-Serve
manualf

Set a static device IP
(Recommended for direct
connection of PC and
device):

Use System)> Settings) >
Set

In the next dialogbox

select:

Get device IP From
DHCP Server
(Recommended for LAN
integration of the device):
Use System)> Settings) >
Set

In the next dialogbox

select:
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INFORMATION!
: 5 Note that both devices must be in the same subnet mask area of
_ i.e. only differ in the fourth number of the four-part IPv4

address.

coaus 9GAS

. W
192.168.100.200 D

192.168.100.1

[" Automatic

Edit Server Details

Copy USB  Copy Remote | Delete |

" Automatic

Activate or deactivate
automatic file transfer to

the server with [Automatid
[Export.
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Server Settings Select the desired protocol

SMB), SFTP|or TFTP|
rSMB| rsFe | TP |

CRC

m |192.168.100.16 Edit |
m |Measurements ‘ Edit |

Server Settings For SMB| enter

Address|, Folder name,
[ SMB | r SFTP| I TFTPl

User name and
Jabo! Edi Password for the SMB
option 1™ Password for e S
o00ee | ca |
Server P

Test connection

m | Measurements ‘ Edit |

Test connection
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For [SFTP| enter |[Server IP

7 Server Settings
I ' \Address, IP Port, Use
Protocol: = [ SMB | rOTETP | | "

name and [Password| for

the SFTP server.

gaslabor Edit
Option | | |
1192.168.100.16
Test connection
Server Settings For hﬁ' enter the
7 c Server IP Address|.

1 =
) m |192.168.100.16
Option

Test connection

Ok ‘ Cancel

Test the connection with

[Test Connection|

Server Settings

Cow | s
W ‘192.168.100.16 | Edit |

Test connection Ok ‘ Cancel
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iy

166/237

INFORMATION!

When the connection cannot be established check the Ethernet cable
connection. Main the network IP address of the server, the used
protocol, the name of the shared folder (SMBJ) on the server and the

server account login data (, SFTP)). Consult the manuals of your
server operating system and your system administrator.

Close Dialog with [OK|

Server Settings

|192.168.100.16

Edit |

Test connection

Ok

Cancel




INFORMATION!

GC-IMS - User Manual

8.10.3 Workflow: Manual Transfer of measurement files

Do not turn off the device during the download process!

GC-IMS

aG

AS
.1
=

m

USB

192.168.100.16

Measurements

Current Connection

|7 [ og]| Mar.20.2023 [ 1432 | 33°C

Select destination

. JUSB/

 /USB/5G1-00396/

¢ /REMOTE/

® /[REMOTE/5G1-00396/

OK

Cancel

Connect the USB device

(FAT32-formatted) to the
socket at the front

side of the housing.

Open page:

>

Press:

A confirmation dialog
opens.

Select the storage location
(usb or remote)

Press - to start the
process.
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X - o~ Select the files to be
1 exported manuaII;lI or use
| 230829_143450.mea the manage button| to
select all.

[ 230329_143446.mea

[ 230329 _143441.mea

Manage v : Already exported OK Cancel

.j
1 Exporting to /JUSB/1F1-00222/

Wait until the exporting
Total Progress [ N 17% |
File Progress | |

File Status
200113 _141116.mea in progress

process is completed.

200113 134400.mea waiting
200113_130203.mea waiting
200113_130134.mea waiting
191213_144458_i4000b25waiting
191213_144446_i4000b22waiting

Only when exporting to
usb-sticks selected this
dialog box appears.
Press to unmount the

USB-Stick

Remove the connected

USB device from the

socket at the front side of

the housing.

o The measurement files has been downloaded.
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8.11Workflow: Current Loop Setup

8.11.1 Indroduction

The device writes the measured concentration of the main substance as electrical
current to the 0-20 mA-current loop interface.

The concentration range of the output substance is mapped to a sub-interval within
0-20 mA.

Outside this sub-interval a mA-error value and a mA-idle value can be defined.

The error value is set when a measurement has failed to produce a valid
concentration.

The idle value is set when no valid concentration is available yet or when the interval
mode is not active.

8.11.2 Electrical Interface
The current loop must be connected to the |Signal Converter — /0 Ports| socket at
the rear of the housing according to the following diagram:

DEVICE Return
(I E
‘)
O C I I I N ) O 0-20mA
n CONTROL
STATION
‘ I Output 1
Qutput 2

8.11.3 Configuring the Current Loop

INFORMATION!
: ; For concentration value output through the 0-20 mA current loop the
socket [Signal Converter — I/O Ports| at the rear of the housing must

be connected with an appropriate cable to a display unit.
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1a

1b

Option

170/237

\ Spectra | Sequence | Defaults ‘ Programs |

\ System |

Import

Del ¥

1 Enable

Concentration Range

ntensity Type

Area

Search Rang

Quant. Model Ny

1t Current Loop Settings

" I» | Log| May.03.2019 | 15:47 | 33°C

Spectra I‘ Sequence ‘ Defaults ‘ Substances J| ProgramsJ System
Info Firmware: Upgrade ‘ =
M Display: Brightness [5 off I 60 min l
Settings
Fan: | 3s°C  Max | s0°C
Transfer
Modes Overheat:
After Seq.:
Nt Loop Settings
Crnt Loops:
Live Data Output
Live Spectra: ~ [ On| IP 127001 |Pot 1 |
GAs ron|IP 224.1.1.9 |Pon 6668 |
Live Sensor: >

I Log || Feb. 18.2020 | 1058 [[aec

Current Loop Settings

Projection: User Value  Current

Error
0 5 10 15 20‘ 3.2 mA
Idle
Min| 4.0 mA Max| 20.0 mA
Callibration: DAC
DAC [20 mA] Test Value
65535 e

Open dialog:

Substances)> Current

Loop Settings.

[Loopl | I Loop2

Sel

INFORMATION!

Only two substance results can be transferred. These must be at the

Optional open dialog:

System) > Settings|>
Settinés :

Select |Loop 1| or |Loop 2.

Loop1]: Output of the first

substance result.

Loop2: Output of the

second substance result.

first and second position in the substance list.



3

4

GC-IMS - User Manual

in Projection: User Value

0 = 10 4 20

Min| 4.0 mA Max‘ 20.0 mA

Error

> Current set Min| and

‘ 3.2 mA
Idle

Calibration: Current s DAC

t Value

DAC [0 mA] DAC [20 mA]

16 ‘ 65535 Sl
[Loopl | T Loop2 Set
Current Loop Settings
Projection: User Value = Current

Error
0 5 10 15 20‘ 3.2mA
| Idle
Min‘ 4.0 mA Max| 20.
Calibration: Current ® DAC
DAC [0 mA] DAC [20 mA] Wil
16 65535 il

Loopl | [ Loop2 ‘

INFORMATION!

value of the

concentration range to the

range 0 mA — 20 mA.

In (Calibration: Current ->|
IDAC| set DAC [0 mA] and
IDAC [20 mA] calibrate to
0-20 mA by observing the

outputted mA value on the
external display unit. The
values on the picture are
examples. The values for
DAC [0 mA] and DAC [20
mA] are preset by G.A.S.

but must be adapted by

The values for DAC [0 mA] and DAC [20 mA] are preset. The correct
values for DAC [0 mA] and DAC [20 mA] must be adapted by the user.

1711237



GC-IMS - User Manual

5

6
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Current Loop Settings

Projection: User Value » Current

Error
0 5 10 15 20‘ 3.2mA
Idle
Min| 4.0 mA Max‘ 20.0m
Calibration: Current s DAC
DAC [0 mA] DAC [20 mA] e MHRE
16 ‘ 65535 ‘ i

[Loopl | T Loop2 Set

Projection: User Value » Current
Error

3.2mA
Idle

0 = 10 = 20

Min| 4.0 mA Max‘ 20.0 mA

Calibration: Current s DAC
DAC [0 mA] DAC [20 mA]
16 ‘ 65535

t Value
3.2 mA

[ Loop 1 ‘ [ Loop 2 Set

Cancel

When desired set mA

values for error and idle

state with

User Value -> Current

and fdle]

Close the dialog with [S8t,



8.12Workflow: Modbus TCP Setup

Spectra | Sequence | Defaults | Substances | Programs| | System

| Registers | -

r Enable 1

Modbus Register
Set Register | Clear
Concentration Range

Averaging
Intensity Type

Area

Search Ranges
!

+ Current Loop Settings

/] 18 [ Log || Feb.21.2020 | 12:47 | 32°C

| spectra | Sequence | Defaults | Substances | Programs | | System

-

-~
Enable |7

e e egmer | i |
%9—

Averagi

Intensit
ightAboveAreaMin

Area

rift Center : 1.851 *RipPos
rift Range : 0.833 *RipPos

ution Start : 131 #spec
ution End : 147 #spec

Search R
Start B in
End : end
seline Start : begin hd

1+ Current Loop Settings

|| 14 | rog|| Feb.21.2020 | 12:53 | 32°C

Spectra | Sequence | Defaults | Substances | Programs| | System

Substance

-

Registers | rs

T 1.651 *RipPos

: 0.033 *RipPos

: 131 #spec
147 #spec

1+ Current Loop Settings

|| 14| rog|| Feb.21.2020 |12:53 | 32°C

GC-IMS - User Manual

Open dialog:

Substances > Import to

import a substance file list

named |calibration.gsd

Select a Substance to
setup the Modbus TCP
register.

Select [Set register to
open the Setup Dialog..
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174/237

in Setup Dialog enter the

Min: 7
Max: 120 —_—
7 8 9 Clear
4 5 6 4=
1 2 3 [
0

OK Cancel

Spectra | Sequence | Defaults [ Substances | Programs | | System

| -

-

Enable

Import Del L 2 4+ Current Loop Settings

|| 14 | rog|| Feb.21.2020 | 13:06 | 31°C

Register Values.

In Substances Window
the entered
is displayed.
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8.13Workflow: Start Cleaning mode

INFORMATION!

In case of contamination, it is helpful to activate the cleaning mode to
clean the system.

_ Spectra |_Defaults |Substances| Programs | System | |n case of contamination. it
EPCl4h EPC2 4% TL'C  T2°C  T3°C  T4°C  T5°C  T6°C ’

: (250 M [ s [ a0 [ 80 of off || off i H
e I e e | TS helpful to activate the

7 cleaning mode to clean the
system.
Avera ! The frequency of cleaning
12 RIP . . .
g ’ interval is depending on
gl the character and quantity
L::; i Contamination of the samples.
ﬂ :] 2 4 & T — 14 16 18 20 ms Lo,

)i
Lo an.24.2012 |13:16 | 30°C
| | [ eally |13:16

Select System| > Modes) >
Cleaning [x h]

and set the
cleaning duration time.

Select [Starf to start the
cleaning process.

All temperatures are set
up to their maxima.

Spectra [ ceanence [ nefailte | Qiihetances | Braarame | | ystem

During the cleaning
process a Cleaning
window appears.
During this process no
other activities can be

Info
EMSZ [EGcm [EsMpmE pcz [TI°C [T2°C [T3°C T4°C
Plan |59 50 50 1175 452 | 500 | 450 | —
— [T5°C [T6°C
Setting | 45

Transfe || v

[ odes

EPC_IMS 7502 0.242 kPa
] EPC_GC 5.0.m 22.503 kPa
4 EPC_SMP 5.0.m 0.100 kPa

1 P s executed.
1 AT b | i This process can be

4 TS5 Transfer 40.2 /100 °C

skipped at any time.

I

=

Apr. 02. 2024
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8.14Workflow: Start Standby mode

INFORMATION!

: 5 It is recommended not to switch off the device during measurement
breaks. Using the Standby mode ensures the cleanness of the system
and a quick readiness to measure.

Spectra | Sequence | Defaults | Substances | Programs | | System Select ! > -)

[Standby [x h] and set the

standby duration time.

Select [Starf to start the
Standby process.

Driftgas (EPC_IMS) is set

to 10 ml/min| and

“oa| May.03 2010 1554 | ss.c  Carriergas (EPC_GC) is

set to |5 ml/min|.

Spectra [ 2emence [ Nefanlte | Siihetancec | Prasrame | | ystem

During the standby
process a Standby
Window appears.
During this process no
other activities can be
executed.

This process can be
skipped at any time.

Info
E_MS2 [E_GCa [EswPa[E Pcg, [T1°C [T2°C [T3°C [T4°C
Plan |90 50 50 | 1746 | 450 | 500 | 450  —
. T5°C T6°C
Setting | 450
Transfe || v

Modes [ 4|
E

EPC_IMS 10.0 7% 0.120 kPa
EPC_GC 5.0.2 22,588 kPa
EPC_SMP 5.0 0.102 kPa
EPC PC 174.6 7 0.124 kPa
T1 IMS 450°C
T2 GC
T3 Loop

50.0 °C
45.0°C
400°C

B B &
| Time remaining: 14:59:51

I

=

Apr.02. 2024 | 11:48 | 34°C
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8.15Workflow: Remove the Housing Cover

A\

DANGER!

Before all work on the device switch off the device and pull out the
power plug!

Switch off the device and
pull out the power plug.

Open the side-covers of
the case carefully using a
screwdriver.

Remove the side-covers of
the case carefully
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Removed side-cover.

Open the top-cover of the
case carefully using a
screwdriver.

Remove the top-cover of
the case carefully

178/237



GC-IMS - User Manual

Device without top cover.

179/237



GC-IMS - User Manual

8.16 Workflow: Change Capillary Column

DANGER!

Before all work on the device switch off the device and pull out the
power plug!

Necessary tools:

Capillary column

T10 Torx screwdriver
Column cutter

Peek Ferrule with hole
(depending on the
column dimensions)
5. Handtight screw
connector

e =

Switch off the device and
pull out the power plug.

Remove the top cover.

For detailed information

see (ETICIR N
orkflow: Remove
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Release all screw of the
oven-cover and remove it.

Release all screw of the
inner oven-cover and

remove it.

Open the front handtight
screw-connector.
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Open the rear handtight
screw-connector.

Also open the transfer line
securing holder.

Remove the capillary
column.

~ Remove the blind bolts (1)
- +(2) of the capillary
- column

Insert the handtight screw-
connector and the Peek-
ferrules with hole.
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Put the new capillary
column into the oven. If
necessary, cut the ends of
the column.

s |

Max installation length of
the column.

Shorten the column to this
position

Connect the column with
the front handtight screw-
connector.
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184/237

almg

L.

I
&2
@

=]
£

N 003120230

|

Connect the column with
the rear handtight screw-
connector.

Also close the transfer-line
securing holder.

Mount the screws of the
inner oven cover. Make
sure that the column
labeling is screwed on.

Mount the screw of the
oven cover.

Attach the top cover, the
bottom cover and the side
cover.

Install all connections and
switch on the device.
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8.17Workflow: Change sample pump unit

INFORMATION!

Only authorized, trained and technically instructed people are
allowed to do these work steps.

DANGER!
6 Before all work on the device [switch off the device| and [pull out the|

power plug|

Switch off the device and
pull out the power plug.

Remove the top cover.

For detailed information

see (ETICIR N
orkflow: Remove
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Top view of installed
sample pump unit.

Loosen front connector.
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Loosen rear connector.

Loosen the fixing screws
and remove the sample
pump unit.

Insert a new sample pump
unit and mount it in
reverse order.
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8.18 Workflow: Change high voltage circuit board

INFORMATION!
: 5 Only authorized, trained and technically instructed people are
allowed to do these work steps.

DANGER!

Before all work on the device [switch off the device| and jpull out the|

power plug|

A\

188/237

Switch off the device and
pull out the power plug.

Loosen three Screws at
the front of the device.
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Remove the top cover.

For detailed information

see (ETI IR NE
orkflow: Remove

Open the front panel.

T8 screwdriver and
remove the coverplate.
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Loosen the nut from
m transmitter and pull out
fibre-optical-cable.

=4 Push the button and pull
( out high voltage wire

’ Push the button and pull
out ground wire

Pull the circuit board out of
the casing profile
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Insert the new circuit
board

=4 Push the button and
reinsert the ground wire

11

Push the button and
reinsert the high voltage

wire

Reinsert the optical fiber
cable and tighten the

screw connection.
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SCrews.

Close the front plate and
attach the top cover.
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Tighten the three screws
of the frontplate.
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8.19Workflow: (Optional) Change filter set CGFU

INFORMATION!
: 5 It is recommended change the filter set of the Circular gas flow unit
periodically. The recommended maintenance interval is every @

DANGER!

Before all work on the device switch off the device and pull out the
power plug!

I '\7
i
5 o
S
T ——

194/237

Switch off the device and
pull out the power plug.

Remove the side-covers of
the CGFU-case carefully
with a small screwdriver
and remove the cover.
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The two molecular sieve
cartridges (Red) and the
activated carbon cartridge
(Black) must be replaced

| periodically

Loosen the connectors
with a spanner and
remove the cartridges in

upwards direction.

Insert a new cartridge into
their clips and tighten the

connector screws.
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Attach the top cover.
Connect the power plug

and switch on the device.

8.20Workflow Firmware Upgrade

The firmware of G.A.S. IMS devices can be upgraded by the user with an
lupdate.gas file| — provided by G.A.S. The file name must start with update and end
with .gas.

This file has to be put on an empty USB storage device (e.g. ‘USB stick’ / ‘USB
thumb drive’) formatted as a FAT32 file system.

INFORMATION!
: ; The USB storage device must be formatted to FAT32. Consult your
system administrator on formatting USB devices.

INFORMATION!
: 5 Do not turn off the device during the upgrade process!

1  coams _ GAs Connect the USB device

(FAT32-formatted)) with
f.\ the upgrade file — named

" lpdate.gas|- provided by
=  G.A.S.to the [USB socket

at the front side of the
housing.
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Open page:

| spectra | Sequence | Defaults | Substances | Programs | | System
Info General Settings :
Plan IP Address: 192.168.100.61 ‘ Set
Date/Time: Set
LLers o Settings: Save Load | Default |
Modes
I Firmware: Upgrade I
Display: htness F Off | 60 min
Fan: [ 35°C  Max | 56°C
Overheat® Threshold 55°C
After Seq.: CLEANING
GAS Current Loop Settings -

[F] | Log || May.03.2019 | 15:49 | 32°C

A Load firmware upgrade from connected USB storage?

(The device will be restartet afterwards)

INFORMATION!

System) > [Settings].

Press:
Firmware|> Upgrade|.

A confirmation dialog
opens.

Press to start the

process.

Do not turn off the device during the upgrade process!

Do not remove the USB device!

The upgrade process will take one minute or more depending on the

tasks that are perfomed during the process.

System will restart ...

A\

Please wait ...

|Time remaining: 00:07|

GAS

GC-IMS

Sample

.
®
OK

USB

Wait until the process is
completed and a system
restart dialog opens.

Wait for the device to

restart or press to

restart the device

immediately.

Now:
Remove the connected

USB device from the

socket at the front side of
the housing.
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Wait until the device has
started and the user
interface is visible on the

screen.

Sequence | Defaults | Substances | Programs | I System

 Spectra Open page:

>

Verify that the new
firmware version has been
installed.

The device firmware has been upgraded.
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8.21 Workflow: Creating diagnostic information for support

INFORMATION!
: 5 The following steps are necessary to compile the required diagnostic
information. Please stick on consecution as listed below.

Take a picture of the
instrument label on the
rear side.

Switch on the device.
Power LED front and
switch (rear) have to be
illuminated.

Record how long it takes
to boot up and to display
of GUI in seconds. In case
of error take a photo of the

display.
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200/237

Insert a FAT32 formated

into the
at the front of the

device.

In {System Window >
- select Settings

and start the diagnostic file

compilation by selecting

the [Create and Import
file Button,

The diagnostic file is
created.
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Select Export Location
/USB/ and press -

¢ /REMOTE/

¢ fREMOTE/1H1-00206/

Narne Send the diagnostic file
[ Diag_1H1-00203_190702_144931.gas and the photos taken by
user by data transfer to

support@gas-dortmund.de
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8.22 Workflow: Packing for return transport

INFORMATION!
? It is recommended to luse the original transport box for a safety
return transport.

-y

INFORMATION!

It is recommended to to send the transport box on pallet| for a safety
return transport.

iy

202/237

Close all gas connections
with the red caps on the
front side of the device.

Close all gas connections
with the red caps on the
rear side of the device.
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Minimum scope of delivery
for the return transport:
Device |i| Hoses @ power

supply [3 and plug 4

It is recommended to
return the system in the
original box and on palett.

Further accessories can
be supplied optionally.
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8.23 Workflow: Manual modification of the sample description
attribute.

The attribute sample description can be changed manually in the measurement file.

For this purpose a text editor is required, e.g. the free editor Notepad++
[https://notepad-plus-plus.org/].

INFORMATION!

Only authorized, trained and technically instructed people are
allowed to do these work steps. Please contact us in any case
before you start working.

Only use the recommended text editor notepad++ [https://notepad-
plus-plus.org/].

Wrong input can corrupt the measurement file.
Only work with a copy of the measurement file.
In windows explorer

| » 1H1-00107
1 . select a copy| of the
Name .
measurement file.

@) 200312_123841.mea
@) 200312_124023.mea
il 200514 114607.mea

| &) 200527_114955.mea |
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4] 200514_114607.mea

27.05.2020 09:57 GAS-Meas

&) 20057

Offnen
7-Zip
CRC SHA
=

GAS-Meas

=3 Freigabe
Offnen mit...
¢ WinMerge

L [ Edit with Notepad-+
indows ender ul

en...

Senden an

45 MB)

Ausschneiden

Kopieren

Loschen

Umbenennen

Verknipfung erstellen

Eigenschaften

i wnroi preeasuic
18 EPC2 end-pressure
15 EPC2 pressure

20 Filter

21 Firmware date

22 Firmware version
23 Flow Epc 1

24 Flow Epc 2

26 Flowl setpoint
27 Flow2 setpoint
28 GC Column

2% Machine name
30 Machine serial
31 Machine type

34 Pressure Ambient
35 Pressure Epc 1
36 Pressure Epc 2

25 Flow record interval

32 nom Drift Potential Difference
33 nom Drift Tube Length

37 Pressure record interval

V.uuvo Laray
97.160 [kPa]

87.794 [kPa]

nsG8"

"2020-01-28"

"3.59"

71500 1500 1497 1500 1500 |
7443 500 500 500 500 500 5
18000 [ms]

150.0 [ml/min]

50.0 [ml/min]

"MXT-5, 15m L, 0,53mm ID, .
"GAScontrol"”

"1H1-00226"

"FlavourSpec®"

5000 [V]

98000 [um]

"99943 99942 90942 99942 o
"805 812 809 80% 810 809 &
87794 97152 96983 97156 9°
18000 [ms]

Program
Sample
Sensor block
Sensor data

o m PP

CLTOOULT LTLULU iuLTival

39 Sample = "mea 2"

" PR N e

41 Sensor data = "Q0050109%, 01/2020, 10347 °
42 Sensor drift = 240 [dgrt]

43 Sensor inject = 2500 [dgt]

= d1Auvuv D)
"Name="30_F
"mea 2"

100 [dgt]
"00050109,

_ AN T Ame

GC-IMS - User Manual

With on
measurement file select
[Edit with Notepad++.

In the opened
measurement file find the

attribute .

Change sample
description
between the quotation|

Save the measurement

File,
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9 Appendix
9.1 Technical data: GC-IMS

206/237

Housing: 19”-compatible
Height: 184.5 mm
Width: 449 mm

Depth 435 mm

Weight: ca. 15 kg

Temperature range: +5°C ... +40°C
Humidity: 0-90% RH, non-condensing

2 x RS232 DE9 plug

1 x 1/0 DA15 socket

1 x Ethernet RJ45 IEEE 802.3 100BASE-T
1 x USB 2.0 Host (USB A Connector)

1 x XLR 3-pole male, for power supply

Input line voltage: Grounded AC, 85 to 264V
Input line frequency: 47-63 Hz

Input current: < 2.8 A

Output voltage: 24 VDC

Output current: 9.2 A internal

Power consumption: < 221 Watt

Axial ventilator, temperature-controlled,
max. 5.5 m%h

3 mm stainless steel Swagelok-connector.

PFA

Drifttube lenght: 53 mm

Electrical field strenght: 500 V/cm
Resolution: ~ 45

Operating temperature: 35-80°C

Radioactive - Tritium H3 (R— Radiation)
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Sample-Rate: 150 kHz
Resolution: 14 bits
Trigger-duration: 100 us
Trigger-repetition rate: 21 ms

2,7 kV Positive/negative Driftvoltage
switchable

6-port-valve

Sample loop: 1 ml (other volumes available
on request)

Operation temperature: 35 — 80°C (default
45°C)

Temperature display accuracy: = 1°C
Temperature control accuracy: + 0,1 K

Internal storage volume
Data transfer via LAN-connection via SMB,
SFTP or TFTP (G.A.S. variant of TFTP)

6.4” TFT Touchscreen
Pushable rotary knob

Standard Stationary Phase:
o (5%-diphenyl, 95% dimethylpolysiloxane)
Capillary column
¢ I|dentification: MXT-5
Film thickness: 1 um
Column lenght: 15 m
ID: 0.53 mm
OD: 0.68 mm

Operation temperature: 35 — 80°C
Temperature-display accuracy: + 1°C
Temperature-control accuracy: £ 0.1°C

Type: Differential pressure control

Input Pressure: 3.0 bar (300 kPa) — 6.0 bar
(600 kPa)
Output Pressure Stability: 0.01%

207/237



GC-IMS - User Manual

208/237

Output Pressure Linearity: 0.05%
Operation flow rates: 0 — 500 ml/min

Type: Differential pressure control

Input Pressure: 3.0 bar (300 kPa) — 6.0 bar
(600 kPa)

Output Pressure Stability: 0.01%

Output Pressure Linearity: 0.05%
Operation flow rates: 0 — 150 ml/min
(depending on the GC-Column dimensions)

Gas nitrogen 5.0 quality or Synthetic air 5.0
quality

IMS, column and sampling system are
heated up to > 80°C (~ 100°C).



9.2 Technical data: I/O Interface

Device Connector Specification
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Output type

Non-loaded voltage
Maximum output signal
Maximum output load (burden
resistance)

Accuracy

Linearity error

Temperature coefficient
Output Ripple (RMS)

Input type
Off-state voltage
On-state voltage
Input current

Output type

Maximum open circuit voltage
Maximum on-state saturation
voltage

Maximum on-state current

Contact material

Rated current
Switching power

Max. Switching voltage

Min. Recommended contact load

Isolation type’

Surge voltage category
Pollution degree
Rated insulation voltage

T All in-/outputs are isolated from

instrument

Isolated active current output
0-22 mA

<20V

<25 mA

500 Ohm

better than 0.5%

<10 pA (guaranteed
monotonic)

<1 uA/K

(t.b.d. <10 pA)

Isolated opto-coupler input
<1V

5..30V

< 20 mA depending on input
voltage

Isolated passive transistor
output

30V

2V

20 mA

AgPd alloy

0.1A

12 VA, 3 W

24V DC, 120 VAC
1TmAat1VDC

basic insulation according to
EN 61010

Il

2

100V DC or 100 Vrms AC
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Device Connector Pinout

D-Sub DA-15 female

Return? Pin 1
Output #2 Pin 2
Output #1 Pin 9

2 Pin 1 is common return for both
analog outputs and for the digital

transistor output

Negative Pin 4
Positive Pin 5
Negative3 Pin 1
Positive Pin 6

3Pin 1 is common return for both
analog outputs and for the digital

transistor output

Common Pin 11

NC Pin 3

NO Pin 13
INFORMATION!

+ 11

e Relays is energized if no fault was detected.

e Relays will de-energized not later than 40 seconds after MCU
failure.

¢ Availability of I/Os is device dependent.

Do not connect any other pins.

:? INFORMATION!

e |If an external trigger is inserted into the run of a triggered
running measurement is applied, it is completely ignored. A
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MessageBox with Time(s) of occurrence is displayed and must
be confirmed.

e None Error output via current loop or digital output. Only via
Modbus, a bit is set for "external error" (error codes) at current
measurement.

e On the GC-IMS the current measurement remains unaffected
by this.

9.3 lonisiation Source Specification

iy

INFORMATION!

The permission and exemption limits are regulated by the Radiation
Protection Ordinance and the European Union Council Directive
96/26/EURATOM in accordance with the regulations of the
International Atomic Energy Authority (IAEA).

Tritium H3, Solid-state bonded

Below the exemption limit of 1 GBq for tritium
acc. to Table B (column 2) of Article 26, of the
Directive 2013/59 EURATOM of December 5%,
2013

B -Radiation

Average energy: 5.68 keV
Maximum energy: 18.7 keV

12.3 years

2x10 7 (mSv/ h x GBq)

211/237



GC-IMS - User Manual

212/237

Hsrake = A X har X (1 m/ r)2

hBr = 0.257 x 10 x (EBmax / MeV) x 2

Air: 4 mm
Water: < 100 pm
Tissue: <100 um

Below the exemption limit of a dose rate of 1
pSv/h at a distance of 0.1 m from any
accessible surface of the apparatus acc. to
Article 26, of the Directive 2013/59 EURATOM
of December 51, 2013

Fixed inside the device and not accessible
from the outside. The source cannot be
touched directly.



9.4 Technical drawing: Internal Gasflow
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9.5 Current Loop Interface

Isolated active current output 0-20 mA
<20V
<22mA

500 Ohm

Better than 1%
D-Sub DA-15 female

Current output 1: Pin 9
Current output 2: Pin 2
Return: Pin 1

INFORMATION!
? e Do not connect any other pins.

Current Loop Settings Values (Min, Max, Default and Example Values)

Min OmA, Max 20 mA (Default: 4,0 mA — 20 mA)

Depending on Current Loop generation

Min 0 mA — Max 1024 mA (Example: 22 mA —
981 mA)

Min 0 mA — Max 65535 mA (Example: 20 mA —
54559 mA)
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Register Layout
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Register

40001-40006

40007-40125

40126-40132

40133-40250

Registers in Header

Content

Header Information for the
latest results.

The latest results are
mapped to these registers.

Header information for the
previous results

The previous results are
mapped these registers.

Datatype

16 bit unsigned Integer

16 bit unsigned Integer

32 bit unsigned Integer

Unused

Information

The amount of results that
are available.

A 16 bit encoded error code.
For the possible errors oy
Section Error Codesh
case of multiple errors, the

error codes are added
together.

Time in seconds since
01.01.1970 00:00 encoded
into a 32 bit Integer split up
into this and the following
register. Contains the two
least significant bits.

Second part of the encoded

time from register 3. Contains
the two most significant bits.
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Unused

Substance at Register n

Datatype

32 bit unsigned Integer

16 bit unsigned Integer

16 bit unsigned integer

216/237

Information

The concentration
(multiplied by 1000 for a
possible three decimal point
precision) encoded into a 32
bit Integer split up into this
and the following register.
The unit for this concentration
is specified in the
corresponding calibration and
can be seen in Substance
window of your device. The
precision of this calculated
value can be looked up in the
corresponding calibration
protocol for this substance.
Contains the two least
significant bits.

Second part of the encoded
concentration (multiplied by
1000 for a possible three
decimal point precision) from
register n. Contains the two
most significant bits.

Shows you whether the
substance has been enabled
(=1) or disabled (=2) for
evaluation.

A 16 bit encoded status of the
substance result. See
section Status codesj{es
further information.

Unused

Unused
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|
-
=
(]
=
(2]
o
o
(1]
(7]

Value Information
0 No Error
1 Unknown Error. Source of

Error unknown.

2 Error concerning current.
Only used in special
applications.

The temperature of a
component has not reached
the designated value

8 The flow of one or more
pressure controllers has not
reached the designated value

16 Storage problems. E.g.
cannot write to the device

32768 Multiple Trigger

I

Status codes

Value Information

-_—

Concentration within range

N

Concentration is below the
calibrated range

Concentration is above the
calibrated range

(o¢]

Invalid

I

16-32768 Unused

217/237
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9.7 Troubleshooting

9.7.1 Error message list

Error message
Description
Action

Error message

Description

Action

Error message
Description

Action

Error message
Description

Action

Error message
Description

Action

Error message

218/237

Drift voltage supply.

Drift voltage error

Fatal Error! Contact the G.A.S. service hotline.
Can’t save measurement.

The measurement file could not be saved to the internal

memory.

Export and save all Measurement of the internal storage and
clear the storage. Repeat the procedure. If that still does not

help contact the G.A.S. service hotline.
smb connection failed:
Samba (Service Message Block SMB) connection failed.

Check network cable, network shares and IP-address.
Repeat the procedure. If that still does not help contact the

G.A.S. service hotline.
sftp connection failed:
Secure File Transfer Protocol (SFTP) connection failed.

Check network cable, network shares and IP-address.
Repeat the procedure. If that still does not help contact the

G.A.S. service hotline.
No USB-Storage found.
Mounting of the USB-Stick failed.

Ensure that a USB-Stick is insert.

Ensure that the USB-Stick is FAT32 formatted. Reformat the
USB-Stick. Replace the USB-Stick with a new one. If that still
does not help contact the G.A.S. service hotline.

Unable to unmount USB-Storage.



Description

Action

Error message
Description

Action

Error message

Description

Action

Error message
Description

Action

Error message
Description
Action

Error message
Description

Action

Error message

Description
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Unmounting of the USB-Stick failed.

Remove the USB-Stick and restart the device. Check the
USB-Stick, optionally reformat it. Insert the USB-Stick and
repeat the procedure. If that still does not help contact the

G.A.S. service hotline.
No program selected.
At program start no program was detected

Create and select a program. Repeat the procedure. If that

still does not help contact the G.A.S. service hotline.
Drift gas flow too low. Aborting...

At program start the drift gas flow is too low. Programstart

will be refused.

Increase the back pressure. Repeat the procedure. If that still

does not help contact the G.A.S. service hotline.
Stop recording first.
If recording is activ a programstart is refused.

Deactivate recording and repeat the procedure. If that still

does not help contact the G.A.S. service hotline.

Can’t initalize drift supply. Program can not be started.
Drift voltage error

Fatal Error! Contact the G.A.S. service hotline.

Invalid program.

The selected program has no instructions.

Complete the program and repeat the procedure. If that still

does not help contact the G.A.S. service hotline.

Not enough storage space left. Please delete or copy

measurement or choose a shorter program.

The internal storage has not enough storage space left.
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Action

Error message
Description
Action

Error message

Description

Action

Error message
Description

Action

Error message
Description

Action

Error message
Description

Action

220/237

Export and save all Measurement of the internal storage and
clear the storage. Repeat the procedure. If that still does not

help contact the G.A.S. service hotline.
Hardware access failure

Error when switching the drift voltage polarity.
Fatal Error! Contact the G.A.S. service hotline.

Valve set to Inject. Loop not filled! Proceed? OK or

Chancel
Valve start position is set to Inject instead of Fill loop.

Set valve start position manually to Fill loop. Repeat the
procedure. If that still does not help contact the G.A.S.

service hotline.
Can’t import calibration.gsd
The file ,calibration.gsd”“ was not found.

Create the file ,calibration.gsd“ and import it with an USB-
Stick. Repeat the procedure. If that still does not help contact

the G.A.S. service hotline.
No measurements stored.
No measurements stored on the internal storage.

Do a measurement. Repeat the procedure. If that still does

not help contact the G.A.S. service hotline.
Folder cannot be created :
When exporting the device subfolder could not be created.

Check the external storage. Check network cable, network
shares and |IP-address. Check write protection of the USB-
Stick. Ensure that the USB-Stick is FAT32 formatted.
Reformat the USB-Stick. Replace the USB-Stick with a new



Error message
Description

Action

Error message

Description

Action

Error message
Description

Action

Error message
Description

Action

Error message

Description
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one. Repeat the procedure. If that still does not help contact

the G.A.S. service hotline.
No measurement files transferred
No measurement are transferred to an external storage.

Check the external storage. Check network cable, network
shares and IP-address. Check write protection of the USB-
Stick. Ensure that the USB-Stick is FAT32 formatted.
Reformat the USB-Stick. Replace the USB-Stick with a new
one. Repeat the procedure. If that still does not help contact

the G.A.S. service hotline.
No measurements stored.

No measurements were deleted, because no measurements

are available.

Do a measurement. Repeat the procedure. If that still does

not help contact the G.A.S. service hotline.
RTC read error.
Date and time setting failed.

Restart the system and repeat the procedure. If that still does

not help contact the G.A.S. service hotline.
Save settings failed.
Setting data could not be save on a USB-stick.

Check write protection of the USB-Stick. Ensure that the
USB-Stick is FAT32 formatted. Reformat the USB-Stick.
Replace the USB-Stick with a new one. Repeat the
procedure. If that still does not help contact the G.A.S.

service hotline.
Load settings failed.

Setting data could not be load from a USB-stick
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Action

Error message

Description
Action

Error message
Description

Action

Error message
Description

Action

Error message

Description

Action
Error message

Description
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Repeat the procedure. Restart the system and repeat the
procedure. Check write protection of the USB-Stick. Ensure
that the USB-Stick is FAT32 formatted. Reformat the USB-
Stick. Replace the USB-Stick with a new one. Repeat the
procedure. If that still does not help contact the G.A.S.

service hotline.

Do you really want to relabel loop volume? It will be

stored in all following measurements.
Sample loop setting is change manually.
Confirm or abort the dialog.

Can't set static ip!

Setup of the static IP-address failed.

Check the network settings. Contact your adminstrator.
Repeat the procedure. If that still does not help contact the

G.A.S. service hotline.
Can't request DHCP:
Setup of the dynmaic IP-address failed.

Check the network settings. Check DHCP-server. Contact
your adminstrator. Repeat the procedure. If that still does not

help contact the G.A.S. service hotline.
Valve set to Inject. Loop not filled

Valve setting is set to position “Inject” and not to “Fill loop”.

Sample loop could not be filled.
Abort program and set valve to position ,Fill loop“ manually.
Trigger recieved while running program.

During the program run a new trigger signal will be received.

The program run is aborted.



Action

Error message
Description

Action

Error message
Description

Action

Error message

Description

Action
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The device get a wrong trigger signal. Check the external
trigger programming.
Repeat the procedure. If that still does not help contact the

G.A.S. service hotline.
Stop recording first.
When starting the trigger mode recording is activated.

Deactivate recording and repeat the procedure. If that still

does not help contact the G.A.S. service hotline.
Select program first.
When starting the trigger mode no program is activated.

Select a program and repeat the procedure. If that still does

not help contact the G.A.S. service hotline.
Can’t read calibration.gsd

The import of the calibration.gsd. file failed. The file was not

found.

Ensure that the file calibration.gsd exist and is placed in the
measurement subfolder of the device. Check network cable,
network shares and |P-address.

Repeat the procedure. If that still does not help contact the

G.A.S. service hotline.
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9.8 IMS-Spectrum Examples

224/237

Clean spectrum

Clean spectrum, up to
two extra signals left
hand side of the RIP

RIP shifted to lower
drift times

RIP shifted to higher
drift times

RIP deformed

RIP base deformed yet
visible

RIP deformed towards
tailing

Perfect

Perfect

- elevated temperature
- reduced pressure

- low temperatures
- elevated pressure

- gas quality out of
specifications

- device needs to be flushed

for some time
- flows not in range

- gas quality out of
specifications

- device needs to be flushed

for some time
- flows not in range

- gas quality out of
specifications

- device needs to be flushed

for some time
- flows not in range
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- gas quality out of
Minor impurities specifications
- device is polluted > run
system cleaning

- gas quality out of
Major impurities specifications
- device is polluted > run
system cleaning

Elevated noise Contact G.A.S. support

No signal Contact G.A.S. support
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9.8.1 Troubleshooting / How to...

T

INFORMATION!

This chapter is a collection of possible practical problems and serves

as a guide for making an initial assessment. It makes no claim to
completeness.

Symtom
Possible Cause

Action

Symtom
Possible Cause

Action

Symtom
Possible Cause

Action

Symtom

Possible Cause

Action

Symtom
Possible Cause

Action
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Device does not start
Problem with the electrical power supply

Check the current power supply and restart the system. If

that still does not help contact the G.A.S. service hotline.
Device freezes during start procedure.
Problem with the Firmware

Restart the system. If that still does not help contact the

G.A.S. service hotline.
Start procedure paused
Hardwarecheck during the start procedure

Wait up to 5 min. Normally the start procedure continues.
Restart the system. If that still does not help contact the

G.A.S. service hotline.

Temperature and/or gas flow values will not be
displayed

Problem with hardware/firmware communication

Restart the system. If that still does not help contact the

G.A.S. service hotline.
Screen is black while device is on.
Screensaver is active

Using the pushable rotary knob to active the screen. If the
screen can’t be reactivated then restart the system. If that
still does not help contact the G.A.S. service hotline.



Symtom
Possible Cause

Action

Possible Cause
Action
Symtom
Possible Cause
Action
Symtom
Possible Cause
Action
Symtom
Possible Cause

Action

Possible Cause
Action

Symtom
Possible Cause

Action

Action
Possible Cause

Action
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Gasflow set-values cannot be achieved.
Backpressure to low

Set up the back pressure at least to 5 bar. If that still does

not help contact the G.A.S. service hotline.
Hardware failure

Contact the G.A.S. service hotline.
Temperature set-values cannot be achieved.
Hardware failure

Contact the G.A.S. service hotline.

No display of measurement values during monitoring
Hardware failure

Contact the G.A.S. service hotline.

No Reaction lon Peak (RIP) will be displayed.
Device is in negative mode

Switch the drift voltage into positive mode.

If that still does not help contact the G.A.S. service hotline.
Hardware failure

Contact the G.A.S. service hotline.

No or small Reaction lon Peak (RIP) will be displayed.
Insufficient gas quality

Check quality of operating gas (5.0 or better) and use

moisture trap.
When using the CGFU-unit, replace the CGFU-filters.
System contamination

Start cleaning mode.
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Symtom

Possible Cause
Action

Symtom
Possible Cause

Action

Symtom
Possible Cause
Action

Symtom

Possible Cause

Action

Possible Cause

Action
Symtom
Possible Cause

Action

Symtom
Possible Cause
Action

Symtom
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Find signals from the prior measurement run in the

chromatogram

The measurement runtime is too short.

Increase the measurement run time

The actual size of the measurement file is to large
Average setting too low.

Increase the Average setting or shorten the runtime

(recommended averaging: 6).

The measurement signals cannot mapped well.

Average setting is too high.

Decrease the Average setting (recommended averaging: 6).
EPC_GC Maximum flow of 150 ml/min is not reached.

The reachable maximum flow depends on the dimensions of

the installed column.

Get the specified maximum flow from Analytical approval. If

that still does not help contact the G.A.S. service hotline.

When using a CGFU unit the total flow (EPC_IMS and
EPC_GCQC) is limited to 400 ml/min.

No Action
Six-Port-valve doesn’t switch
Lost connection

Restart the system. If that still does not help contact the

G.A.S. service hotline.

Six-Port-valve switching noise sounds strange
Initialization lost

Reintializise the Six-Port-Valve

No sample signals are displayed during a measurement.



Possible Cause

Action

Symtom
Possible Cause
Action

Action

Symtom
Possible Cause
Action

Action

Symtom

Possible Cause

Action
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Sample-Pump has failed

Set pump capacity to 100%. The pump device must be
audible loud. Turn the pumping power back to the working
flow. In addition, the flow can be measured using a flowmeter
at the sample inlet and outlet. If that still does not help

change sample pump.

Drift time fluctuates

System is untight

Check all gas supply connections of operating gas.
Check all gas supply connections of GC-column.
Retention time fluctuates

System is untight

Check all gas supply connections of operating gas.
Check all gas supply connections of GC-column.
CGFU does not start

The pressure in the system has not yet been reduced. The

pump cannot start if the back pressure is too high.

If the GC-IMS with CGFU is turned off, wait a minimum of 10
minutes before restarting as otherwise the CGFU pump will

not start due to overpressure within the system.
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9.9 Consumables / Spare Parts

Part number: 100001817
Power supply with Power plug

Part number: 100002089
Gas tube Kit: (GC-IMS)

o Driftgas/Carriergas Adapter

e 2 m 3 mm PFA Tubes with 3 mm
Swagelok-Connector

e Bypass Adapter

Part number: 100001094
Molecular sieve 200 ml with 1/8” connections

. Part number: 100001998

Molecular sieve 120 ml with 1/8” connections

(Attachable to device)
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Part number: 100001898
Standard-capillary column MXT-5

Lenght 15 m, ID 0,53 mm, Filmthickness 1
pgm, Winding ID 80 mm

(Other column types only on request)

Part number: 100001170
Peek Ferrules for capillary column with ID

0,53 mm
Connection 1/16", Hole 0,8 mm,

Part number: 100002090

LAN Cable

Part number: 100000934
GC-IMS Blind plug Set
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Part number: 100002003

Custom Ketones Standard

Part number: 100001216
Torx Tool Kit

e Torx Screwdriver 8 mm

e Torx Screwdriver 10 mm

Part number: 100001874

GC-IMS Transport box Length =75 cm,
Height = 30 cm, Width = 59 cm

Part number: 100001882
GC-IMS Transport palett (60 x 80 cm)

232/237



GC-IMS - User Manual

Part number: 100002110

Circular Gas Flow Unit with accessories

Part number: 100001999

Circular Gas Flow Unit exchange filterset.

- Part number: 100001815
Circular Gas Flow Unit pump.

Part number: 100001957
Nitrogen Generator with accessories

(example picture)

& MNa-Generator
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Part number: 100001714

MTD with accessories

Part number: 100002131
Laptop Computer (different design) including

software for control and evaluation

Part number: 100001992

Sampling Syringe 5 ml syringe for Luer
Adapter) (100 pieces)

Part number: 100001816

Sample pump
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9.10Corresponding G.A.S. Documents and Tutorials

:? INFORMATION!

e GC-IMS Quickstart Manual

e CGFU User Manual (optional)

e Airsense uTD Handbook (optional)

e uTD GC-IMS Additional Information Quickstart (optional)
e Sequence Designer Manual

e IMS Control TFTP-Server Manual

e Tutorials Sequence Designer

e Tutorials VOCal

e Manuals VOCal
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