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OZONE MONITOR BMT 932

This manual describes the standard version of the ozone monitor.

For the Cabinet version BMT 932 C, please refer to the appendix at the end of this manual. It

describes the associated differences.
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1  General Description

The OZONE MONITOR BMT 932 is a state-of-the-art UV photometer for measuring and mon-
itoring ozone content of the ambient air. The ozone content is displayed in ppmv or ug/m3 (at
1 atm and 20°C), a dimension requiring temperature and pressure compensation. This is the reason
why the OZONE MONITOR BMT 932 is temperature and pressure compensated, of course.

The instrument may be ordered with 1, 3 or 6 sample channels. Switching from channel to channel

is automatic, or manual via a push button.

The BMT 932 is designed to allow direct handling of three independent EMO circuits (Emergency
Machine Off) with multi-channel monitors to facilitate the direct control of ozone generators in

workplace safety applications.

Since the application of the BMT 932 mainly is TLV (Threshold Limit Value) monitoring, contin-
uous and safe operation of the instrument is the predominant requirement. This is the reason why
the BMT 932 has two scrubbers (the scrubber is one of the most important elements of an ambient
ozone monitor). And it has a built-in ozone generator for intermittent automatic testing the func-
tion of the utility scrubber. When this scrubber fails in completely removing the ozone from the
sample ozonated by the ozone generator, the instrument automatically switches from the utility

scrubber to the reserve scrubber, and at the same time activates a scrubber failure.

The ozone concentration is displayed on a two-line 40-character alphanumeric display. The con-
centration unit can be changed during operation. Additional modifiable parameters are among oth-
ers:
e Alarm parameters (two alarm thresholds for each channel, alarm latching, audible, opening
or closing relays, EMO circuit to alarm assignment)
e Date and time

e RS-232 interface parameters

These parameters can be set with the three push buttons on the front panel as well as by connecting
the serial interface to a Windows PC running the software BMT 932 Link, which is supplied with
each instrument. Another way of configuring the instrument is to use the so-called Link Mode via

the serial interface.

Active sample channels for automatic sampling can be chosen as desired. It is also possible to
choose only one channel for measurement. Switching from automatic to single channel sampling

is easily done by just pressing the ENTER button.

The sample gas flow rate is maintained constant by a pump which is automatically controlled by a
built-in electronic flow meter. In case the pump fails and the flow rate drops, the Low Flow Error

is activated indicating a pump failure.

The highly stable UV radiation source has a life expectancy of well over 5 years. Via an automatic
control loop the radiation output of the UV lamp is precisely maintained constant during its service
life. When the lamp's performance drops significantly, the Lamp Low Warning is activated indicat-

ing that the lamp should be replaced by a new one during the next few weeks.
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Any failure including the warning states mentioned above, and any electric failure will activate the

Error Relay; even power down is signalled by the error relay coupled with the failure warning.

The OZONE MONITOR BMT 932 features a "Sniffer Mode" which suppresses the zero cycle.

This mode which can be used for easy ozone leak detection.

The instrument has a built-in clock with calendar, which is used to provide time stamps for an

Event-Log (103 entries, e.g. power on/off, alarms) and an Error-Log (16 entries, e.g. Overrange,

Low Flow). These logs can be read out and printed via the serial interface with the mentioned
software BMT 932 Link. A "Relay Box" built into the OZONE MONITOR BMT 932 is available

to offer electric contacts for each threshold, low and high, of each sample channel, see Appendix R.

2 Features, Options

UV photometer with temperature and pressure compensation
ranges available: 0.5, 1, 2, 5, 10, 20, 50, 100, 250 ppm,
unit ug/m’ selectable
resolution: 0.001 ppmv (2 line x 20 character display)
19" rack mount, 132x300 mm (H x D), 9 kg
or wall mount cabinet NEMA 4X, 357 x 440 x 133 mm (W x H x D), 7 kg
traceable to international standard (NIST)
CE mark, cTUVus NRTL-listed
1, 3 or 6 sample channels
two threshold alarm levels (relay contacts)
three EMO circuit with 6 relays
cycle time:
e 20 s per channel (standard setting)
e from 4.2 s up to 38.8 s, depending on definition of tubing length and user spe-
cific setting fast/low noise
sniffer mode
two scrubbers (utility + reserve)
ozone generator for automatically testing the utility scrubber every 24 hours
reserve scrubber: automatically replaces the utility scrubber when it is faulty
safety catalyst for the off gas
sample gas flow 1 1/min, auto controlled via an electric flow meter
full internal diagnostics with event and error log
pre-filters + fittings included (one filter holders per channel + 200 inserts)
analogue outputs, isolated: 4 - 20 mA, 0-1V,0-10V
isolated RS-232 serial interface, Windows software included
firmware update by user with PC and serial cable
ambient temperature 0 - 45°C (non-condensing)
universal line voltage (100 - 240 VAC, 60/50 Hz/35 VA)
optional: 18 - 36 VDC, 25 W
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e "Relay Box" (optional)

e also available as wall-mount cabinet

3  Accessories, Spare Parts

The OZONE MONITOR BMT 932 comes with all accessories needed for its operation. A Spare
Parts Kit "932-SPARE" is available as an option, see page 43.

4  Cautions and Warnings

The exclamation point within an equilateral triangle is intended to alert the
user to the presence of important operating and maintenance (servicing) in-

structions in the literature accompanying the instrument.

The lightning flash with arrowhead symbol, within an equilateral triangle is in-
tended to alert the user to the presence of uninsulated "dangerous voltage"
within the product’s enclosure that may be of sufficient magnitude to constitute

a risk of electric shock to persons.

Caution: Ozone may be dangerous and harmful, even at a low concentration. The 8-hour exposure
to ozone should not be to a higher ozone content than in the order of 0.1 ppmv. Ozone in the
sample gas is automatically destroyed after passage through the OZONE MONITOR BMT 932.
Since the sampling tube could contain ozone in a dangerous concentration, be careful to not open

the sample gas lines leading to the instrument whilst the ozone producing system is on.

When the instrument is opened without disconnecting it from line power, two dangers are present:
UV radiation from the UV lamp, and high voltage from the power line and from the internal high
voltage power supply of the UV lamp.

Warning: Always disconnect the instrument from line power before opening it!

Warning: UV radiation can cause eye damage. Do not look into the UV lamp without proper eye

protection.

Warning: This product relies on the building's installation for short-circuit (overcurrent) protec-
tion. Ensure that a fuse or circuit breaker no larger than 15 A at 120 VAC (10 A at 240 VAC) is

used on the phase conductor.
Warning: If the mains cable is replaced, the new cable shall have a current rating of at least 10 A.

Warning: The UV radiation power output of the UV lamp is less than 1 Watt. Avoid dismantling
of the instrument with mains power applied. The lamp contains 5 milligrams of mercury. Mercury
is a poison. Dispose lamp at waste disposal place which is qualified to handle mercury containing

lamps. If you cannot find such a place, please return the lamp to BMT Messtechnik GmbH.
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This product has been tested to the requirements of CAN/CSA-C22.2 No. 61010-1,
S P® second edition, including Amendment 1, or later version of the same standard incor-

porating the same level of testing requirements.

Précaution: 1.'oz0ne peut étre dangereux pour la santé, méme a faible concentration. La concentration sur votre
lien de travail ne devrait pas dépasser 0,1 ppmv pendant 8 heures. 1.'ozone est intégralement détruit apres avoir
passé le BMT 932. Mais comme les conduites de gaz a mesurer peuvent le contenir a forte concentration, il fant
veiller a ne pas onvrir les conduites de gaz a mesurer qui menent a I'appareil pendant que le génératenr d'ozone est

en fonction dans le systéme.

Si l'appareil est onvert pendant qu'il est en marche, denx dangers doivent étre pris en compte: le rayonnement ultra-

violet de la lampe a ultra-violet, la tension du secteur et la haute tension sur le module a haute tension de la lampe.
Attention: Avant d'onvrir I'appareil débrancher le secteur.

Attention: 1 es rayons ultra-violets penvent endommger la vue. ne jamais regarder la lampe sans protection adeé-
quate.
Attention: Ce produit se sert de I'équipement de protection de votre installation électrique concernant les surcharges

et les courts-circuts. Vous devez vous assurer que l'intensité de la fusible on du disjonctenr protégeant le conductenr
de phase ne dépasse pas 15 A a 120 1VAC (10 A a 240 1VAC).

Attention: Si le cable d'alimentation est remplacé, le nonvean cable doit avoir un conrant nominal de 104 ou
Dplus.

Attention: La puissance de rayonnement de la lampe UV est inférienre a 1 W. Evitez le démontage de I'appareil
sous tension. La lampe contient 5 mg de mercure. 1e mercure est toxique. Eliminez la lampe auprés d'nn centre de
traitement des déchets qualifié pour traiter les lampes a base de mercure. Si vous ne parvenez pas a tronver un tel
centre, venillez, retonrner la lampe a BMT Messtechnik GmbH.

5 Ozone Photometry

UV radiation with wavelength below 300 nm is dramatically decreased by the passage through
ozone gas. This is one reason for the existence of life on earth. UV radiation coming from the sun
converts oxygen into ozone in the higher regions of our atmosphere, and hence provides protec-

tion of our planet from exactly this UV radiation.

Between 200 and 300 nm wavelength (Hartley band) ozone has one of its strongest absorption
bands. The maximum absorption in this band occurs at about 254 nm. It happens that the strongest
mercury line (the wavelength of the highest radiation intensity produced by mercury plasma) is at
253.7 nm. This is the reason why the radiation of mercury lamp is exceptionally well suited for

photometric detection of ozone.

In the year 1729 Pierre BOUGUER, a professor of hydrography, published his "Essai d'Optique,
sur la Gradation de la Lumiere". He already knew that light passing through a medium is decreased
logarithmically. In the year 1760 Johann Heinrich LAMBERT published his "Photometria sive de
mensura gradibus luminis, colorum et umbrae". Based on Bouguer's findings, he described the

passage of light through a medium more mathematically. BEER alleged in 1852 that, when the
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product of concentration and pass length is constant, extinction is also constant. This is an im-

portant statement for general photometry, but is less important for ozone measurement with UV

radiation.
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Figure 1

The law of BOUGER-LAMBERT says that the product of the concentration, e.g. of ozone in air,
and the cuvette length, is proportional to the logarithm of the quotient of both light intensities, at

the input to the cuvette and the output. This logarithm is also referred to as the extinction.

The coefficient of proportionality of ozone at 254 nm wavelength has been investigated thoroughly
by many scientists. The different results agree to about plus/minus one percent. The actual number
of the extinction coefficient depends upon the definition of "concentration", and upon the dimen-
sions chosen. The number recommended by the IOA (International Ozone Association) is

3000 ltr/(cm mol) with the concentration in mol/ltr at 1 atm and 0°C.

To measure ozone content in a sample gas, an ozone monitor has to measure the extinction of UV
radiation of high spectral purity at 254 nm wavelength during its passage through the cuvette of
well-known length. At the same time the monitor has to measure temperature and pressure of the
sample gas in the cuvette, because the ozone "concentration" to be evaluated would be meaningless
without the knowledge of the thermodynamic condition of the sample. Actually, the temperature
during measurement usually is around 293 K (20°C), but the pressure may vary dramatically with

the altitude and with the inevitable pressure drop in the sampling tube.

6  Units of Measure: ppmy, pg/m?* (1 atm/different temperatures)

The internationally agreed upon definition of ozone content in the ambient air is ppmv (parts per
million, volume of ozone per volume of sample gas). The International Standard ISO/FDIS 13964
of 1998 defines ambient ozone content as ug/m? at 1 atm/25°C, or at 20°C, or at 0°C. Actually,
the definition of 1 mg/m? (1000 pg/m?) at 1 atm/20°C (usually used in the European Community)
is practically identical with 0.5 ppm..
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7 The OZONE MONITOR BMT 932

The OZONE MONITOR BMT 932 has a cuvette 285 mm in length. The cuvette is 2 6.3 mm ID
PTFE tube. The tube is mounted inside a thick-walled aluminium tube as the rigid optical bench.
Sample gas temperature is measured in the highly thermally conductive aluminium tube. Sample

gas pressure is measured directly inside the cuvette.

The low-pressure mercury lamp is mounted directly to the aluminium optical bench. The UV radi-
ation passes a semi-reflective mirror, through which the radiation intensity is measured by the ref-
erence detector just before entering the cuvette through a quartz window. At the other end of the
cuvette the measuring detector is mounted behind another quartz window. The reference intensity
signal is used to auto control the power to the lamp to precisely stabilize the UV radiation. A Lamp

Low Warning is activated when the UV lamp is near the end of its service life.

Sample gas is sucked through the cuvette by a silent membrane pump. The flow rate is measured
by an electric flow meter. A control loop holds the mass flow rate constant at 1 1/min by controlling

the power to the pump, automatically stabilizing the flow.

Photometric

Calculations ~| Display
‘ I—» Limit | High Alarm
—é Alarms | Low Alarm
Press. Temp. UV|Det. 3
) ° ° -
wWoetl " Cuvette |:|E
>
oD
5 L
5 Select Tests | Warmup
4 [ Lamp Low
- Low Flow
Warnings Scrubber Failure
Sample B -
Poinﬁs || Timing Sample
Select
3 &—~ Flow Control —|
2 Select i !
ow
1 Catalyst Meter Pump
| Purge Block
sl )
Generator
Utility Reserve
Scrubber Scrubber

] ]
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By means of a solenoid valve assembly, the sample gas is delivered directly to the cuvette, or via an
ozone scrubber with high selectivity to ozone alone. During this phase (with no ozone in the cu-
vette) the photometric ozone signal is set to zero. The scrubber thus is the element which shall
give the zero ozone reference. From time to time, a solenoid valve switches an ozone generator in

front of the scrubber to check its ability to remove any ozone from the sample.

In case the utility scrubber fails to remove the ozone completely, another scrubber (the reserve
scrubber) is switched into the circuit, and Scrubber Warning is activated to tell the user that the
utility scrubber has to be replaced soon. The OZONE MONITOR contains an ozone destruct to
remove any ozone from the sample leaving the instrument. But it does not contain a sample gas
filter. The reason is that any sample filtering should be performed at the inlet of the sampling tube
to protect the inner tube surfaces from becoming dirty. The sample gas filters shipped with the
instrument have to be provided at the inlets of the sample tubes, and have to be replaced on a

regular basis (see page 14).

8 Scrubber

The scrubber is one of the most important elements of an ambient ozone monitor. It shall remove
any ozone in the sample gas whilst it shall not affect any other substances which could produce an
extinction of the UV radiation. Perhaps not any kind of scrubber really fulfils these demands per-
fectly.

The non-ideal behaviour of a scrubber material of course depends upon the species and quantities
of substances contained in the sample air which may be affected by the scrubber. In other words:
The optimal choice of a scrubber material always depends upon the situation in which the ozone

monitor is operated.

For ambient ozone monitoring (instruments with measurement range 1 ppm,) we are using the
scrubber material which seems to be the best choice today. But we are continuously looking for

the performance of our scrubber in order to eventually find even better solutions.

Attention: The ambient scrubber material is a consumable. Excessive ozone concentrations can
dramatically shorten the scrubber life. Therefore, during startup, if there are gross ozone leaks, it

may be necessary to replace the ambient scrubber several times.

For all applications of the OZONE MONITOR BMT 932 which are not for ambient monitoring
(TLV monitoring), and for all ranges higher than 1 ppmv, we are using a catalytic scrubber material

which is not a consumable, but eventually can be destroyed or deteriorated, of course.

9 Mechanical Installation

The OZONE MONITOR BMT 932 is in a 19" rack mount enclosure, 132.5 mm high, 300 mm
deep, or in a splash-proof wall mounted aluminium cabinet 357 x 440 x 133 mm. Additional room

for cables and tubing should be provided about 120 mm behind the back panel of the rack mount

11
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instrument. Free air circulation should be provided around this instrument for convection cooling.

Temperature of the ambient air should be in the range of 0 to 45°C (non-condensing).
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10 Pneumatic Installation

The OZONE MONITOR BMT 932 has either 1, or 3, or 6, sample gas inlet fittings (according to
the model ordered). The fittings ate bulkhead compression fittings for 1/4" OD (1/4" x 5/32"),
or 6 mm OD (4x6 mm) tubing. The cabinet version BMT 932 C accepts only 1/4" tubing (refer to
Appendix C, page 48). Tubing material has to be fluorinated plastic, preferably transparent FEP to
make any internal droplets or coarse dirt visible. Sample tubing length should be as short as possi-

ble. Maximum recommended length is 20 m (standard setting).

Sample Gas Filters

It is very important that the sample gas tubes and the ozone monitor are kept clean inside. The
instrument intentionally has no internal dust filter. The reason is that the dust filter has to protect
not only the ozone monitor, but also has to protect the inner surface of the sample gas tubing
leading to the monitor. The OZONE MONITOR BMT 932 must always be operated with one
clean sample gas filter (932-HOLDER) at the inlet of each sample gas line.

BMT 932C-6 BMT 932-6

FEP or PTFE tubin
@ 5/32" x 1/4" (ID x OD)
max. 20m
& No tubing
this end! FEP or PTFE tubin
® 5/32"x 1/4" (ID x OD) or

4x6mm (ID x OD)
max. 20m

# 11069

932-HOLDER & 932-MALEFIT:
OLDER standard mounting of filter at the inlet of the sample
#10259 gas tubing (included with each BMT 932)

The OZONE MONITOR BMT 932 comes with one fitting (932-
MALEFIT) per channel. This fitting provides fast connection be-
tween the sample tubing inlet and the filter holder (932-HOLDER,
please refer to the picture on the right) and simplifies replacement of

the filter inserts.

One filter holder (932-HOLDER) per channel, one fitting (932-
MALEFIT) for mounting the filter holder, and 200 filter inserts (932-

932-HOLDER

INSERTS) are shipped with the instrument. The filter inserts are of ] zg:i:g'der
- 3 fiter (932-INSERT)
fine pure glass fibre to remove nearly any aerosol particles from the W fiter holder

sample without affecting the ozone.
p g

14
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This latter property may decrease with increasing amount of dirt retained by the filter. This is the
reason why the filter inserts should be replaced on a regular basis. The replacement interval strongly
depends on the quantity and the kind of the dirt to be retained by the filter. Each user has to find

out the interval optimally adapted to his specific situation.

Caution: The BMT 932 is designed to measure ozone in ambient air at the workplace. Placing an
ozone sample port in a corrosive and/or contaminated environment could cause damage to the

instrument and affect the accuracy of measurements.

Special Case: Inline Filter Configuration

Installation of the sample gas filter at the inlet of

each sample gas line is the preferred filter configu- . 932MALEFIT

ration. If it is not possible to mount the filter #1069

holder at the inlet of the sample tubing, please con-  SRNLFLT

tact factory. A special particle filter (932-INL- a2

FILT) for inline configuration is available on re- #11069

quest. It has to be used with a second fitting (932-

. . special particle filter mounted in the sample gas line near the inlet of
MALEFIT)’ please refer to the picture on the ﬁght' the tubing, order code: 932-INL-FILT; mounting requires a second fit-

: : ting (932-MALEFIT), not included.
The part of the tubmg notp rotected by the p article Please note: do not use the 932-HOLDER, it is not designed for in-

filter should be as short as possible. fine configurations!

Tubing

Caution: We strongly recommend not to use SS tubing. Use of SS tubing will most likely lead to
measurement errors. Since in most installations of other ozone monitors there are no sample gas
filters provided at the sample tubing inlets, this older tubing probably is more or less dirty inside
resulting in more or less ozone destruction in the sample gas. This is the reason why we strongly
recommend that old tubing be removed and replaced, preferably by transparent FEP tubing. We
strongly recommend to replace SS tubing by FEP tubing in older installations.

We strongly recommend not to use SS tubing. Use of SS tubing will most likely lead to measure-
ment errors. Sample tubing has to be 1/4" OD (1/4"x5/32") or 6 mm OD (4x6 mm), respectively
(BMT 932 C: 1/4" OD only). We strongly recommend to use tubing material which is transparent
like FEP. Transparency is important in case some dirt - namely droplets of condensed water -

would travel along the tubing. With a non-transparent tubing (e.g. PTFE) droplets are invisible.

Sample Gas Outlet

One outlet fitting is provided for the sample gas after being measured. The outlet fitting is also for
1/4" or 6 mm tubing. Inside the OZONE MONITOR BMT 932 an ozone catalyst is installed to
remove ozone from the sample gas released from the outlet fitting. From this catalyst particles
might come which then are contained in the out gas. In very clean environments the sample gas

outlet should be vented to an exhaust.

15
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Moist Sample Gas

When the sample gas contains water vapour at a dew point temperature higher than the ambient
temperature around the sample tubing, condensation will occur inside the tubing. This has to be

avoided strictly!

Concerning Moist Sample Gas please refer to our TechNotes TN-1 page 6 and TN-3, to be found

on our website www.bmt-berlin.de

If it is not clear whether or not condensation might occur, we recommend to include a
WATERTRAP (part no. 932-WATERTRAP) into the sample tubing line. When no condensate
will form over an extended period of time (one year or more) the WATERTRAP will remain empty,
and thus demonstrate that the sample gas is dry enough. The WATERTRAP then should be re-
moved. If condensate will be observed in the WATERTRAP the value of the TRAP now was
twofold: it has shown the necessity of drying the sample gas, and it has held back the condensate
and thus has protected the OZONE MONITOR BMT 932. If the sample gas would need drying,
please refer to our Peltier-electric SAMPLE GAS DEHUMIDIFIER DH6-LC.

11 Electrical Installation

Power Connections

The rear panel of the 19" rack mount version of the OZONE MONITOR BMT 932 includes a 3-
wire power receptacle. The instrument will work from any mains voltage in the range of 100 to
240 VAC. Power consumption is less than 35 VA. The instrument contains Universal Modular
Fuses, which allow global operation without having to make a decision between IEC and UL type
fuses. Fuses cannot be replaced by the user. The wall mount cabinet version BMT 932 C has a
special splash-proof mains receptacle on the right side. The according special splash-proof con-

nector comes with the instrument.

Warning: This product relies on the building's installation for short-circuit (overcurrent) protec-
tion. Ensure that a fuse or circuit breaker no larger than 15 A at 120 VAC (10 A at 240 VAC) is

used on the phase conductor.

The power receptacle or the mains socket-outlet the instrument is connected to should be easily
accessible for fast interruption of power, or other means for switching off power should be pro-
vided.

Warning: If the mains cable is replaced, the new cable shall have a current rating of at least 10 A.

The OZONE MONITOR BMT 932 with (optional) power 24 VDC (18 - 36 VDC) has three pole

terminal block for connection of the power supply:

1 Protective Ground D

DC power connector: 2 Positive
) (18 - 36 VDC, 25 W SELV-supply)
3 Negative
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Output and Control Terminals

The following signals are available at the green terminal block named "SIGNALS" on the rear
panel of the OZONE MONITOR BMT 932:

‘ Signal Name Pin No. Description
Alarm Low Common 1 Relay contact
Alarm Low Closed 2 Pins 1-2 closed when Low Alarm
Alarm Low Open 3 Pins 1-3 opened when Low Alarm
Alarm High Common 4 Relay contact
Alarm High Closed 5 Pins 4-5 closed when High Alarm
Alarm High Open 6 Pins 4-6 opened when High Alarm
4 -20 mA (GND) 7 Current loop output return
4-20mA 8 Current loop output
Voltage Outputs (GND) 9 Voltage outputs return
Voltage Outputs 1V 10 Max. concentration Range =1V
Voltage Output 10 V 1 Max. concentration Range = 10 V
Lamp Low 12 Relay contact
Lamp Low 13 Pins 12-13 open when Lamp Low Warning
Error Common 14 Relay contact
Error Closed 15 Pins 14-15 closed when error
Error Open 16 Pins 14-16 opened when error

Relay Outputs: The Alarm Relay contacts will operate at a max. voltage of 28 V (DC or AC) and a
max. current of 1 A. Further details of the Alarm Relays operation are described in section 15 on
page 31. The Error Relay and Lamp Low Relay will switch 28 V (AC or DC) at a max. current of

1 A. All relays are in the alarm/error position if no power is applied to the instrument.

Analogue outputs: The analogue outputs are updated with every new measurement (about every

20 seconds; standard setting).

The voltage outputs are isolated voltage signals O to 10 V and 0 to 1V, proportional to the con-
centration (actually the 0 - 10 V signal swings down to about -0.25 V below zero). Input resistance
of the load should be higher than 1 kQ.

The current output is an isolated current signal 4 to 20 mA, proportional to concentration (with an
offset of 4 mA). Input resistance of the load should be less than 600 Q (optional 1350 ). The

current output provides the energy for the current loop.

Attention: The current output must not be connected to an external power supply!

Channel Identification

The green terminal block named "CHANNEL ID" provides six semiconductor relay contacts with
information on which sample channel the analogue output concentration signal corresponds to. At
the end of each measurement cycle the concentration display and the analogue output will be up-

dated. The corresponding Channel ID relay closes.
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Signal Name Pin No. Description

Channel 1 1 Output from sample on Channel 1
Channel 2 2 Output from sample on Channel 2
Channel 3 3 Output from sample on Channel 3
Channel 4 4 Output from sample on Channel 4
Channel 5 5 Output from sample on Channel 5
Channel 6 6 Output from sample on Channel 6
Common 7 Common contact for all relays

Channel ID relays may carry a max. current of 0.5 A at a voltage of 28 V (AC or DC).

Caution: Channel ID relays are protected by 1 A fast-blow fuse at the Common contact, so care
should be taken not to overload these outputs. For the physical connection of the wires to the

spring cage contacts a screwdriver 0.4x2.0 mm is provided in the accessories.

Emergency-Off Relays
The OZONE MONITOR BMT 932 provides three logical EMO functions (Emergency Machine

Off) for multi-channel operation. Hardware for each of these three EMO functions consists of 2
independent relays. All 12 relay contacts (six relays with two contacts each) are available at the
terminal block named "EMO". Two relays of each logical EMO function, which are driven by
separate software functions, can be connected in series in order to provide enhanced safety against

"hanging" relays.

Note: For single-channel operation use terminals 1 to 6 instead (connector "SIGNALS": High "
Low Alarm).

All concentration alarms (max. 12) can be assigned to each of the three logical EMO functions. If
an alarm assigned to an EMO function becomes active (concentration is above threshold), the
corresponding two relays will open. Assignment of alarms to logical EMO functions can be done
on the front panel and with the software BMT 932 Link provided with the instrument. Max. cur-
rentis 1 A (AC or DC) at a voltage of 28 V.

Example: three generators with two sample points each have to be monitored by one OZONE
MONITOR BMT 932. In the event of an ozone leak in one generator only this generator shall be
switched off by the instrument. One logical EMO function is available for each generator, so the
four high and low alarms responsible for the two sample ports from each generator can be assigned
to one logical EMO function individually, which means that an alarm on one generator will not

stop operation of the other two generators.

| Signal Name | PinNo. | Description
G1R1a 1 EMO Group 1 Relay 1 Contacta
G1R1b 2 EMO Group 1 Relay 1 Contactb
G1R2a 3 EMO Group 1 Relay 2 Contacta
G1R2b 4 EMO Group 1 Relay 2 Contactb
G2R1a 5 EMO Group 2 Relay 1 Contact a
G2R1b 6 EMO Group 2 Relay 1 Contactb
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Signal Name Pin No. Description

G2R2a 7 EMO Group 2 Relay 2 Contact a
G2R2b 8 EMO Group 2 Relay 2 Contactb
G3R1a 9 EMO Group 3 Relay 1 Contact a
G3R1b 10 EMO Group 3 Relay 1 Contactb
G3R2a 1" EMO Group 3 Relay 2 Contact a
G3R2b 12 EMO Group 3 Relay 2 Contactb

All EMO-Relays are in the open position if no power is applied to the instrument or no alarm is
assigned to the EMO function. A relay contact will only close if all channels with assigned alarms

were sampled and concentrations were found below thresholds.

Shielded cables should be used on all connectors. The shields should be connected to the ground
connector J:— at the rear panel. For the physical connection of the wires to the spring cage contacts

a screwdriver 0.4x2.0 mm is provided in the accessories.

Serial Interface

The bidirectional isolated serial interface is used for communication with a PC or other automation
components in an industrial environment. Software updates can also be performed over this inter-

face. A serial cable for connection to a PC is a standard accessory.

Connection:
| Pin Function | Description |
2 TxD Data sent
3 RxD Data received
5 GND RS-232 ground

The data format used is eight bits, one stop bit, no parity (8N1). See page 29 for configuration of

the interface, page 34 for its usage.

12 Switching On the Instrument

After application of power the instrument will display the following:
Bootloader VX.XX
Checking Flash:

VX.XX denotes the software version of the Bootloader. The Bootloader is a small application
which is run first. It checks the contents of the main flash memory for integrity, which takes a few
seconds. The Bootloader is also responsible for updating the firmware via the serial interface (see
p. 18). In case no problems are found it releases control to the main application. The following is

displayed:
BMT 932 VX._XX

VX.XX denotes the software version of the main application. After this the concentration range is

displayed. If the instrument is cold or has not been used in a while,
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Waiting for Lamp
could be displayed, which will be followed by an indication of the measurement range.

This display is followed by a warm-up period, the duration of which is being determined by the
state of the lamp. During warmup the Error Relay is switched to error. All other relay contacts are
open. The analogue outputs put out 1 V, 10 V and 20 mA respectively. The serial interface (see
page 29) puts out max. concentration and the code for the warm-up state. The time left for change
into normal operating mode is displayed and counted down, giving an indication on when warmup
will end. The time period between switching on and normal operating mode can last between 40 s
and 420 s. During this time the front panel keys are deactivated. Serial communication is possible.

Warmup will end with the display:
Waiting for
first result

At the end of the warm-up period, the Error Relay, the Lamp Low Relay, and the Low and High

concentration alarm relays will switch to their normal position (non-error).

The EMO-Relays will only close if the corresponding sample concentrations were found to be
below the assigned alarm thresholds (see page 27 and 306). This means, that it can take an additional
two minutes when using a six-channel instrument before equipment (ozone generators) connected

to the EMO-outputs are allowed to start operation.

13 Front Panel Operation

The front panel consists of a two-line x 20-character alphanumeric display (LCD with white back-
light illumination) and three pushbuttons. The concentration display will be updated whenever a
new concentration measurement result is available, i.e. every 20 s (Standard setting). All other mes-

sages (errors, warnings, concentration alarms) will be display immediately.

m BMT MESSTECHNIK, BERLIN

Auto Channel 3:
0.123 ppm

BACK SCROLL/SET ENTER

O O O
OZONE MONITOR BMT 932

In normal operation the display shows the mode of operation and channel information in the first

line, while ozone concentration is displayed in the second line.
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The pushbuttons can be used to perform the following operations:
e Switch between automatic sampling mode and manual sampling mode of a single channel
e View parameters
e Change parameters

The following diagram shows the functions of the main menu:

Main Menu

ENTER —>| Auto Conlcentration |—| View Parameters I Pross Sorollfor I Set Parameters
@ | Ch1 Concentration | gtnl\le_?asrg%eiﬁ on
| Ch2 Con<|:entration |
| Ch3 Con<|:entration | Deactivated channels are skipped
| Ch4 Concl:entration |
| Chs Conclzentration |
[

| Ch6 Concentration | ﬁ
L 1

BACK

Expressions printed bold in the following sections of text always relate to the contents of the

instrument menus.

The button SCROLL/SET moves to the right within the menu, the key ENTER downwards and
the button BACK moves upwards. The SCROLL action will continue on the left side, once it has
reached the right side of the diagram. This is also valid for the later explained menus View Param-

eters and Set Parameters.

From now on, when relating to the multi-functional button SCROLL/SET only the function

meant in the context will be mentioned.

In multi-channel instruments, the two measurement modes available are Auto and Manual. In Auto
mode the monitor will sequentially measure concentrations on all active channels (see page 30) in
20 s intervals (Standard setting). If in Auto mode the ENTER button is pressed the instrument will
change to Manual mode, meaning that only one channel will be sampled continuously. Each time
ENTER is pressed in Manual mode the monitor will select the next active channel. If ENTER is

pressed while the highest active channel is selected, the instrument will return to Auto mode.

Coming from Auto mode, the display will show concentrations on the different channels, when
pressing the ENTER button. This is a convenient way to do a fast check on concentrations on

sample channels, without having to wait for measurement cycles to complete.
In single-channel instruments, the ENTER key does not provide the functions described above.

Starting with Concentration pressing the button SCROLL will lead to View Parameters. After
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pressing ENTER the parameters can be viewed, but they cannot be changed. The BMT 932 will

go on measuring concentrations in all position of the menu system.

Changing Parameters

If the menu position View Parameters the button SCROLL is pushed briefly, the instrument

resumes display of the ozone concentration (Menu position Concentration).

Note: In order to move from View Parameters to Set Parameters the SCROLL button has to be

held down for at least 2 seconds.

The menu Set Parameters is used to change properties of the instrument, like units, alarms, etc.
In order to protect the instrument and the components connected to it from unqualified handling,
the above-mentioned procedure has to be performed. In addition, the instrument configuration
can be protected by a 4-digit PIN. This PIN is factory set to 0000, which means that after pressing
the SCROLL button for 2's, properties can be changed freely. The Windows software
BMT 932 Link can be used to change this PIN to any other 4-digit number. If the PIN is different
from 0000, pressing the SCROLL button for 2 s will lead to the display of:

Enter PIN 0000:

Only the correct PIN will allow entry to Set Parameters, any other number will lead back to the
display of ozone concentration. The PIN is entered digit by digit, by using the SET button to
change digits and using the ENTER button to move from one digit to another and finishing the
PIN entry.

View Parameters and Set Parameters will be described on the following pages. During viewing
and setting of parameters the instrument continues measuring, i.e. new measurement results are

sent out on the analogue outputs and the serial interface continuously.

The Menu View Parameters

In the menu View Parameters the configuration of the BMT 932 can be viewed, but it cannot be

changed.
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Menu View Parameters
SCROLL [—_>
[ |
I I
UnitOzone |- Alarms [ Rs-232 | S8 || Time/Date | Diagnostics | Other
Parameters ' | Param.
| S a1 |
see extra
diagram
[ 1
, seeexira |
! diagram :
S 34
Time — Date
Norm. | |  Norm.
Temperature Pressure
| | Timed/ | | Time
Baudrate Polled Interval
' EMO
High Alarms (— Low Alarms — Settings
[ [
Select Select
Channel * Channel*
[
Enable/ | | || .
Disable Threshold Latching
Enable/ .
Disable Threshold Latching
* Select Channel by pressing SCROLL, then ENTER
T Z1 Available from firmware version 2.00
Menu View Diagnostics
SCROLL —_>
Diagnostics
|
Ref 1 Meas H Lamp Cslivette | Flow | Temperature Pressure
atus

The following parameters are shown:

Unit Ozone

Unit of the ozone concentration (ppmv or pg/m?)

Alarms

BACK

BACK

Activation, thresholds, and latching for each channel or all channels at once, assignment of
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the available alarms to the three EMO groups, closing or opening of Alarm Relays

e RS-232

Baud rate, periodic transmission or polling, time interval of periodic transmission

e Gas parameters

Normalizing temperature and pressure
e Time/Date

e Diagnostics (available from firmware version 2.00)

Diagnostic values, for more details see page 47

The meaning of the other parameters is explained in greater detail on the following pages. An

additional point in the menu View Parameters is Other Parameters:

Menu View Other Parameters

Other Param.

U=

Active | : Channel . | AlarmBeep | | . || ) Operating
Channels Configuration On/Off Range Sniffer On/Off Serial No. Hours
o
. ConfigCh*

E—
" e.g. Standard

* Select Channel by pressing SCROLL, then ENTER
;. Available from firmware version 2.00

Explanations:

e Active Channels: shows which channels are active

BACK

e Channel Configuration: shows the current configuration of the selected channel (stand-

ard, fast or low noise)
e Alarm Beep On/Off: info on audible alarm signal
e Range: max. ozone concentration
e Sniffer On/Off: status of Sniffer mode
e Serial No.: the serial number

e Operating Hours: since calibration
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Menu Set Parameters

ENTER : || L | Iput/ | | Test | | | | Other || Reset
Units Alarms Output Scrubber Time/Date Parameters | | Parameters
I e,
Active © Channel .| Sniffer | |
Channel | :Configuration; On/Off Alarm Beep
) Date
Time Format Date
Simulate
Analog — RS-232
Output
[
Timed/ Time
Baudrate Polled Interval
High Alarms — Low Alarms — Set EMOs
[ [ [
Select Select EMOt | | EMO1 | | EMO2 || EMO2 | | EMO3 | | EMO3
Channel * Channel * | |LowAlarms | |HighAlarms| |Low Alarms | |High Alarms [ | Low Alarms | |High Alarms
[
Enable/ .
Disable Threshold Latching
Enable/ .
Disable Threshold Latching
Ozone ﬁ
* Select all or single Channels by pressing SCROLL, then ENTER BACK

. Available from firmware version 2.00

The Menu Set Parameters

Note: In order to move from View Parameters to Set Parameters the Scroll button has to be held

down for at least 2 seconds.

The configuration of the BMT 932 can be changed here. The diagram shows the selectable param-
eters. In order to change a setting, the ENTER button has to be pressed. Logical variables, as e.g.
Enabled/Disabled are configured with the SET button. Numerical values as e.g. Threshold are
changed digit by digit. To change a digit, the SET button is used. The digit to be changed is marked
by a cursor beneath it. In order to move to the next digit, the ENTER button has to be pressed.
The procedure can be stopped at any time by pushing the BACK button. After complete setting
of the parameter the ENTER button has to be pressed again, the display

Saving ...

appears for a short time and the parameter is saved. To leave the menu press the BACK button

several times.

This is an example for changing a logical variable: the unit of ozone concentration shall be changed
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from ppm to pg/m?:

Button

SCROLL
SCROLL
ENTER
ENTER
SET
ENTER

BACK
BACK
BACK

(>2 s)

Display

0.000 ppm

View Parameters
Set Parameters
Set Ozone Unit
Ozone: ppm
Ozone: pg/m3

Ozone: pg/m3
Saving ...

Set Ozone Unit
Set Parameters

0 pg/m3

One more example: the numerical parameter High Alarm — Threshold (determines the threshold,

above which a High Alarm occurs) shall be changed from 0.3 ppm to 0.52 ppm only for channel 2:

Button

SCROLL
SCROLL
ENTER
SCROLL
ENTER
SCROLL
SCROLL
ENTER
SCROLL
ENTER
ENTER
SET
SET
ENTER

(2 s)

Display

0.000 ppm

View Parameters
Set Parameters
Set Ozone Unit

Set Alarms

Set All High Alarms
Set High Alarm Chl
Set High Alarm Ch2

Enable/Disable
Set Hi-Threshold
H1:0.300 ppm
Hi:0.300 ppm
Hi:0.400 ppm
Hi:0.500 ppm
Hi:0.500 ppm
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SET Hi:0.510 ppm

SET H1:0.520 ppm

ENTER Hi:0.520 ppm

ENTER Hi:0.520 ppm
Saving ...

BACK Set Hi-Threshold

BACK Set High Alarms

BACK Set Alarms

BACK Set Parameters

BACK 0.000 ppm

On the following pages you can find a detailed description of all configurable parameters. Change

of one parameter may lead to the automatic change of other parameters. Except of Sniffer Mode

the stored parameter information is not lost when the instrument is switched off.

Unit Ozone

This will set the unit of ozone concentration. You can choose between:

¢ ppm
* ug/m’

If the concentration unit is changed the range will change, too:

| ppm ‘ pg/imé Range-ID
1.000 2000 1
10.000 20000 2
50.00 100000 3
100.0 200000 4
250.0 500000 5
2.000 4000 6
5.000 10000 7
20.00 40000 8

The thresholds of all High and Low Alarms are recalculated automatically.

Alarms

High Alarms

High Alarms can be configured for each channel individually or for all channels at

once. Only active channels (see page 30) can be configured.

These alarms occur if Enable/Disable on a certain channel is activated and the
limit stored under Threshold is exceeded. The High Alarm Relay switches to the

alarm position. At the same time a High Alarm Event is entered into the Event Log.
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The display alternates between the measurement result and the message
High Conc. Alarm on

Channel 2 3 6

showing on which channel the alarms occurred. In this example Channels 2, 3 and
6 have a High Alarm.

If Alarm Beep is activated, there is also an acoustic signal, which may be stopped
using the BACK button, if the front panel menu is on its basic level, showing con-

centrations. The BACK button does not clear a latched alarm, though.

If ozone concentration falls below Threshold -0.002 x range (hysteresis) the alarm
state is ended if Latching is set to Not-Latching. The High Alarm Relay falls back
into its normal state, the error message and the acoustic signal disappear. The end

of the alarm state is entered into the Event Log.

In case Latching is activated, the alarm will not go away until it is acknowledged
by pressing the ENTER button, even if concentration falls below the mentioned
threshold. Only the entry in the event log occurs when the concentration falls below
the Threshold.

A high alarm threshold can never be set below the low alarm threshold on a certain

channel.

Low Alarms

Low Alarms can be configured for each channel individually or for all channels at

once. Only active channels (see page 30) can be configured.

These alarms occur if Enable/Disable on a certain channel is activated and con-
centration is above the limit stored under Threshold. The Low Alarm Relay
switches to the alarm position. At the same time a Low Alarm Event is entered into
the Event Log. The display alternates between the measurement result and the mes-

sage
Low Conc. Alarm on

Channel 1 4

showing on which channel the alarms have occurred. In this example Channels 1

and 4 have a Low Alarm.

If Alarm Beep is activated, there is also an acoustic signal, which may be stopped
using the BACK button, if the front panel menu is on its basic level. The BACK

button dies not clear a latched alarm, though.

If ozone concentration decreases below Threshold -0.002 x range (hysteresis) the
alarm state is ended if Latching is set to Not-Latching. The Low Alarm Relay falls

back into its normal state, the error message and the acoustic signal disappear. The
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end of the alarm state is entered into the Event Log.

In case Latching is activated, the alarm will not go away until it is acknowledged
by pressing the ENTER button, even if concentration decreases below the men-
tioned threshold. Only the entry in the event log occurs when the concentration
falls below the Threshold.

A Low Alarm threshold can never be set higher than the High Alarm threshold on

a certain channel.

Set EMOs

All available low and high alarms (max. 12) can be assigned to the three logical
EMO functions, which drive the EMO relays (see page 18). There are six different
menus, each showing low or high alarms of active channels (see page 30) to be

assigned. The display e.g. looks like this:
EMO 1 Low Alarms:
IN 2Y 3Y 4Y 6N

In this case low alarms from channels 2, 3 or 4 will lead to an opening to the two
relays driven by logical function EMO1 (contacts 1-2 and 3-4 will open). Low
alarms from channels 1 and 6 will have no influence on these contacts. Channel 5

is not shown, because in this case it is not activated.

Input/Output

Simulate Analog Out

For test purposes the analogue outputs can be set to their max.
(10 V/1 V/20 mA) respectively min. (0 V/4 mA) values. With the software
BMT 932 Link any voltage and current can be put out.

RS-232

This menu item is used to configure the serial interface. The User-Baud rate

can be set to one of the following values:
e 2400 Baud
e 4800 Baud
e 9600 Baud (default)
e 19200 Baud
e 38400 Baud

The setting of Timed/Polled decides, if the output of data on the serial in-
terface is done automatically in a certain time interval (Timed) or if a block

of data is sent only on request (character "?', without CR). If the operating
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mode is set to Timed, a data block is sent every Time Interval. Minimum
interval is 1 s, max. interval is 99 s. A detailed description of the serial inter-

face can be found on page 29.

Test scrubber

This will start the scrubber test. This test can last from 20 s to 1 minute. It displays:
Testing Scrubber
Please wait

After test completion the result is displayed:
Testing Scrubber
Scrubber is OK

If a faulty scrubber was found there will be a Scrubber Warning or Error.

See page 11 and 38 for a more detailed description of scrubber operation.
Time/Date
Time
Here the time of day is set in the format hh:mm:ss.

Date Format

Display of date can be switched from European (DD.MM.YY) to American
(MM/DD/YY) notation.

Date

During entry the date will be constantly tested on conformance to the calendar
rules, so it is not possible e.g. to enter the date 29.02.01. In order to make this test

possible, first the year, then the month and then the day has to be set.
Other Parameters

Set Active Channels

This item can be used to select the cannels which shall be sampled. Non-active
channels are skipped in Auto mode and are not selectable in Manual mode. Con-
centration alarm setups and EMO assignment are only possible for active channels.

The display reads:
Set active Channels

1Y 2Y 3Y 4Y 5N 6Y

In this example all channels except channel 5 are active.
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Set Channel Configuration (available from firmware version 2.00)

ENTER

U

SCROLL —_>

Configuration

Channel

Menu Set Channel Configuration

Config

Ch.. * All Config
Standard |- User Specific |-{  Prionity
On/Off **
T |
Saving .. Measure- Tube
ment Mode Length
|
Tube Length | Use Scroll for setting
1m the length between 0 m and 40 m
I
Saving ...
Fast Low Noise
.l .l ﬁ
Saving ... Saving ...

BACK

* Select Channel by pressing SCROLL, then ENTER

** Available only for Ch1
With the introduction of firmware 2.00, additional features have been implemented
that allow application-specific settings to be made for each measurement channel.
The length of the sample gas tubing can be defined for each channel. This leads
directly to an adjustment of the measurement cycle time, which is required to draw
the sample gas from the measurement point to the measurement cell due to the

regulated flow rate of 1 1/min.

A shorter response time can be realised, particularly for multi-channel measure-

ments, by individually defining the tubing length.

The feature also allows the definition of tubing lengths up to 40 meters. This means
that multi-channel measurement instruments can also be used when the measure-
ment points are far apart. Definition of longer tubing length results in extended

measurement cycle times.

From firmware 2.00, the measurement cycle time can be additionally influenced for
each measurement channel by selecting the fast or low noise settings. The low noise

setting leads to a slight decrease in the noise level.
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Tube Setting: Standard Setting: Fast Setting: Low Noise
Length [m] Measurement Cycle Time [s] Measurement Cycle Time [s] Measurement Cycle Time [s]
2 20 5.7 10.3
5 20 8.0 125
10 20 1.7 16.3
20 20 19.2 238
40 nfa 34.2 38.8

With the introduction of firmware 2.00, the user can define measurement chan-
nel 1 as a priority channel for multi-channel measurement instruments. This set-

ting changes the sequence of measurement cycles as follows:

|cn|en2|cn1lehs|chi|chalcnt|ehs| chi|cne| chi|chz] chi|cha| chiche| chilchs| cnchs| cn1leha|chijena|cnil

Note: This feature is only selectable for channel 1.

This setting is helpful if a measurement point is considered critical as part of a risk

assessment and a shorter response time is required for this measurement channel.

Note: It is recommended to use the software BMT Link 932 for configuring the
Set Channel Configuration.

General | Alams | EMOs | I/0 | Time  Other |

[v Alaim Beep Set Pratection PIN | Reset Factoy Sethings

Sustern Offset [s] 1.20
Systern Constant [s/m]: 075

Mearurement Set, Tube length [m] & resulting measurement timne [3];

Channel 1 Channel2 Channel3 Channel4 Channel% Channel 6
|5tandan:| j [Standard j |Law MNois j |Law MNois ﬂ |Fast ﬂ |Faﬂ j
| | |20

17.8
[ CH1 Priosty

[m]
[s]

|2 [10 |5

17.8 10.3 16.3 8.0 19.2

Cloze

M932_001_EN_2025-06-05
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Set Sniffer On/Off

Sniffer Mode can be activated here. When entering this mode, the instrument com-

pletes one last zero cycle and then displays concentrations in 1 s intervals on the

display or via RS-232. This is useful for finding ozone leaks by using a FEP tube

(with sample gas filter attached) and "sniffing" in the area of an installation where

a leak is suspected. Channels can still be changed in Sniffer Mode. A channel change

will lead again to one single zero cycle. Because the instrument will show a zero

drift in this mode, zeroing can be initiated manually by pressing the BACK button.

The display shows e.g.:

Sniffer Channel 1

0.003 ppm

Return to normal operation can be achieved by entering the menu item Set Sniffer

On/Off again.

disabled.

Note: In Sniffer Mode the analogue outputs are frozen and alarm evaluation is

Alarm Beep

If this item is set to Enabled, the BMT 932 emits an acoustic signal during Low or

High Alarms. This beeper may be stopped using the BACK button, if the front

panel menu is on its basic level.

Reset Parametets

This will set all parameters described above back to factory settings. When pressing

ENTER, the instrument displays:

Are you sure?

If ENTER is pressed again, parameters are set as described in the following table:

| Parameter | Setting |
Ozone Unit ppm
All High Alarm Limits 30 % of Range
High Alarms enabled Yes
High Alarms latched No
Low Alarms Limits 10 % of Range
Low Alarms enabled Yes
Low Alarms latched No
Date Format dd.mm.yy
RS-232 user output Timed
RS-232 user output interval 1s
User Baud Rate 9600 Baud
Alarm Beep On
EMOs All enabled (All relays will open if any alarm occurs)
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14 ‘The Serial Interface

The BMT 932 has a bidirectional serial interface. In principle there are two different operating
modes: User Mode and Link Mode.

In User Mode all relevant measurement data and status information are sent out in one single line.

As inputs only polling of this single line is possible.
In the more complex Link Mode it is possible to view and change many parameters interactively.

Data transmission on the serial interface are always ended with a Carriage Return (CR, dec. 13).

User Mode

If Timed /Polled is set to Timed, there is an output every Time Interval Seconds (s. configuration
of the RS-232 on page 27). In case Polled is set, the BMT 932 expects the input of a question mark
('?', without CR), to which it responds with a block of data. User mode data output follows the

format in the following example (6 channels, auto mode):

26.04.07,13:54:22,0.001ppm,0.000ppm,0.000ppm,0.000ppm,
N/A,0.000ppm,000

Data are separated by commas. Contents of a data block:
e Date (format as set in Date Format)
e Time as hh:mm:ss
® ozone concentations

e auto mode: Six ozone concentrations including unit, depending on the setting of
Units Ozone (position of decimal point depends on range). Six blocks of concen-
tration data are shown, even in one or three channel instruments, starting with
channel one and ending with channel six. If there are no data available, "N/A" is

displayed instead of a concentration value. This could have the following reasons:
= Channel does not exist (1 or 3 channel instruments)
= Warmup
* No result available yet

e manual mode: currently selected ozone concentration including unit, depending on

the setting of Units Ozone (position of the decimal point depends on the range)
e 106-Bit status information coded hexadecimally

The 16 bits of the status info have the following meaning:

Bit | Meaning
0 (LSB) Lamp Low Warning
1 Lamp Low Error
2 Lamp Off Error
3 Utility Scrubber Error
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Bit Meaning
4 Reserve Scrubber Error
5 Overpressure Error
6 Overrange Error
7 EEPROM Error
9 Warmup
10 Lamp High Error
11 Low Flow Error
12 Lamp High Warning
14 Low Alarm
15 High Alarm

Bits 8 and 13 are not used. A more detailed description of these errors is found on page 36.

Link Mode

This mode allows interactive access to measurement results and the change of all parameters also
accessible from the front panel. Communication in Link Mode always obeys the following format.

All communication has to be initiated from the outside:
*Command Number#[optional parameter]

The BMT 932 always responds after completion of the instruction with
*Command Number#[optional parameter]

The optional parameter can have different decimally coded formats:

e Byte: Range 0 .. 255. Byte is also used for the configuration of binary parameters; in this
case Byte can only take the values 0 and 1. If binary variable is set to 1, the corresponding

function or property is activated.
e Word: Range 0 .. 65535
e Long: Rang 0 .. 99999999
e Float: Range -99999999 .. 99999999 (floating point number as e.g. 1.234567, max. 8 char-

acters including the decimal point)

It is very important to wait for confirmation from the BMT 932 once a command is sent. Link

Mode is started by sending the following command:

*0#DKONHF
The BMT 932 responds with
*0#DL7ZN

The User Mode described above is now deactivated. The BMT 932 contains a Link Mode timer.
Timeout can be set by a Link Mode command. This timer is reset by the sending of Link Mode
commands to the BMT 932. The instrument will fall back into User Mode automatically, if this

timer runs out due to Link Mode commands not being received.
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Caution: If the BMT 932 is connected to a programmable component (a PC or a PLC), care has
to be taken that the program does not reconfigure the BMT 932 in an endless loop. The internal
non-volatile memory will only tolerate a limited (1,000,000) number of write cycles. Reading com-

mands can be used infinitely.

A detailed description of Link Mode commands can be found in Appendix A.

15 Use of the Limit Alarms

The BMT 932 supplies two Limit Alarms. These alarms are activated if concentration on any chan-
nel rises above the High Alarm threshold (High Alarm) or the Low Alarm threshold (Low Alarm).
On every triggering of an alarm, the corresponding contact of its Alarm Relay opens or closes
(Pins 1-2-3 and Pins 4-5-6). The relays are in the alarm position with no power applied. If Alarm
Beep is activated, an acoustic signal will be sent out with the alarm. Alarm activation and alarm

clearing are documented with time and date in the Event Log,.

To enable an alarm, its parameter Threshold has to be set to a valid alarm threshold and Ena-
ble /Disable has to be set to Enable. The Low Alarm threshold always has to be below the High
Alarm threshold.

Both alarms are equipped with a hysteresis, which means an alarm ozone concentration has to fall

0.2% of range below the Threshold, before the alarm is cleared.

Whether an alarm will be cleared also depends on the setting of Latching: if set the alarm will
continue, also if the triggering condition (concentration above threshold) does not exist anymore.
The alarm can be cleared by pressing the button ENTER. To only stop the beeper without clearing
the alarm, the BACK button may be used in case the menu on the front panel is on its basic level.

For operation of the Relay Box see Appendix R.

For workplace safety applications BMT Messtechnik GmbH recommends to use a Low Alarm
threshold of 0.1 ppm and a High Alarm threshold of 0.3 ppm. When they leave the factory, the

monitors are already set to these thresholds. These recommendations are based on the following:

In many countries regulations require the workplace ozone concentration never to exceed 0.1 ppm.
In the United States OSHA (www.osha.gov) has established a Permissible Exposure Limit (PEL)
of 0.1 ppm TWA (8 hour Time Weighted Average). This limit is federal law (29 CFR 1910.1000).
The same threshold value is recommended by ACGIH (www.acgih.org) for light work and NIOSH

(www.niosh.org).

In addition OSHA recommends a STEL (15 minute Short-Term Exposure Limit) of 0.3 ppm.

Local regulations may require to set the alarm thresholds to other values.

16 Error Handling

The BMT 932 offers various options to detect errors, signal them, and issue early warnings. Warn-

ings and errors are displayed on the front panel. Depending on the importance of the error, the
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Error Relay (Pins 14-15-16) as well as the error contact Lamp Low (Pins 12-13) are activated.
Warnings and errors are always accompanied by an acoustic signal. Warnings are indicated by slow
beeping, errors by fast beeping. In case the menu on the front panel is on its basic level, the BACK

button may be used to stop the beeper.
During warm-up or with no power applied the Error Relay is in the error position.

Warnings and Errors are also sent out over the serial interface (see page 34) and are documented

in the Error Log. The actual status can be read out in Link Mode with the command *86#.

Lamp Low Warning
This warning usually will occur before a Lamp Low Error. The message
Warning: Lamp Low

is shown on the first line of the display, alternating with the display of the actual channel. The error
contact Lamp Low opens, but the Error Relay stays in its normal state. A Lamp Low Warning
should be a hint to the user, that due to aging the UV lamp has become weaker and that at the next

opportunity should be replaced by a new one. Measurement accuracy is not impaired in this state.

Lamp Low Error
Additionally, the Error Relay indicates Error. The message
Error: Lamp Low

is displayed on the first line. Accuracy can be impaired in this state.

Lamp Off Error
The UV lamp does not work anymore. The message
Error: Lamp OffF

is shown constantly. All three analogue outputs are set to their max. values (10 V respectively
20 mA), because the instrument is not able to acquire concentration data without a lamp. Lamp

Low contact and Error Relay indicate error.

Lamp High Error

In case the lamp becomes too bright for some reason this error is activated. Concentration data
are inaccurate.

Error: Lamp High

is shown on the first line of the display.

The Error Relay indicates an error. The instrument should be thoroughly checked by BMT
MESSTECHNIK (see also Chapter Trouble Shooting).

Lamp High Warning
The firmware version 1.16 for the OZONE MONITOR BMT 932 introduces the Lamp High
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Warning as a new warning in order to warn the user before the unit fails with Lamp High Error.

The warning is issued at an A/D converter threshold of 8,200,000, which is 50,000 below the Lamp
High Error threshold. This warning does not affect the output relays, so production is not inter-
rupted. The warning will be shown on the display, together with an acoustic signal. This gives time

to prepare for a planned replacement.
This warning usually will occur before a Lamp High Error. The message
Warning: Lamp High
is shown on the first line of the display, alternating with the display of the actual channel.

The warning signal is also available on the serial interface, both in User Mode and in Link Mode
(command *86#), and in the Error Log. Bit 12 is used for Lamp High Warning (0x1000, 4096

decimal).

The Windows software BMT 932 Link up to V1.21 will run, but will not show the warning. The

log from the old softwatre shows "Unknown Error".

Warning: The UV radiation power output of the UV lamp is less than 1 Watt. Avoid dismantling
of the instrument with mains power applied. The lamp contains 5 milligrams of mercury. Mercury
is a poison. Dispose lamp at waste disposal place which is qualified to handle mercury containing

lamps. If you cannot find such a place, please return the lamp to BMT Messtechnik GmbH.

Scrubber Warning

The utility scrubber is checked every 24 hours for its ability to remove ozone from the sample gas
by means of a small ozone generator contained in the OZONE MONITOR BMT 932. If the utility
scrubber fails the test,

Warning: Scrubber

is displayed. The Error Relay will not be activated. The instrument will continue operating with the
reserve scrubber. Measurement results will be correct but the utility scrubber should be replaced

as soon as possible.

Scrubber Error

If a scrubber warning has already been triggered and the instrument continues measuring using the
reserve scrubber, the reserve scrubber will be tested in this mode of operation every 24 hours. If it

fails the test, too,

Error: Res. Scrubber

is displayed and the Error Relay signals an error. Measurement results will continue to be generated

and shown on the display.

Both pieces of information will be stored in a non-volatile memory. If power is removed from the

instrument the information will not be lost: the instrument will conduct a scrubber test after warm-
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up to check if the scrubber was replaced in the meantime. If the scrubber passes the test the in-
strument will resume normal operation, if not, it will stay in the warning or error state described

above.

A scrubber failure could have been caused by some reagent entering the OZONE MONITOR
BMT 932 which contaminated the scrubber. In this case, the reagent should be removed from the

sample gas stream before replacing the scrubber.

Overpressure
Cuvette pressure is above the allowed maximum pressure (1.15 bar abs). The instrument displays
Error: Overpressure

Due to the fact that reliable pressure data are not available, the displayed ozone concentration is

wrong. The Error Relay is in its error position.

Overrange
Ozone concentration is above the range of the instrument. An alternating display of
Error: Overrange on

Channel X Y Z

and ozone concentration range is shown. The Error Relay is set to error. The analogue outputs are

on their maximum values the last measurement result led to an overrange.

EEPROMEtror

This error shows that there is something wrong with the internal non-volatile memory. Since this
memory stores important calibration data, the instrument should be thoroughly checked by BMT
Messtechnik GmbH (see also Chapter Trouble Shooting). The Error Relay indicates an error.

Low Flow Etror

The BMT 932 has an internal sample gas flow meter, which constantly checking the sample gas
flow rate. This flow meter is also used by the internal pump controller, which makes sure that the
flow rate is always 1 1/min. If e.g. the sample tube is clogged or the pump is faulty, the Low Flow

Error will occut, as soon as the flow rate drops below 0.8 1/min. The display shows
Error: Low Flow on

Channel X Y Z

indicating the channels with the low flow. The Error Relay will be in its error position. Measure-

ment results will be impaired (low).
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17 ‘The Software BMT 932 Link

With the help of the BMT 932 Link software, it is possible [a )
to establish a connection between a Windows computer' |7 e Optons el SV Feoa
and an OZONE MONITOR BMT 932 or BMT 932 C. RIELEASE V108
Measuring: channel 1 Mode: AUTO
. . Dizplayed: ch | & C. ion: 0.005
Installation and Connection Enosnne e nae 1000 o
Download the software BMT Link 932 directly from the _ Alarms
Concentration Low High Flow
H Ch 11: 0.005
website Channel 22 0,005 porr
Channel 3: 0.008 ppmyv
www.bmt-betlin.de/software Chamel 5 0000
Channel 6: 0.005 pprr
and install it on the corresponding computer.
Connect the serial interface of the ozone monitor to the s 3l =

computer's serial port using a standard RS-232 cable (max.
length 10 m). Alternatively, use a USB-to-RS-232 adapter. communication indicator
After starting the software, it automatically configures the

communication parameters (Baud rate, etc.).

To enable communication, select the correct COM port under Options — COM Settings. If nec-
essary, test different COM ports until a successful connection is established. The last selected COM

port will be saved for the next software start.

Successful communication between the computer and the monitor is indicated by an active com-

munication indicator in the software's status bar.

Note: Before making any changes in the software, ensure that the serial number shown in the

header of BMT 932 Link matches the serial number of the intended measurement instrument.

Software Features

After startup, the software displays the Main Window and the Parameter Window. The View

Menu provides access to additional windows offering more features, including:
e Monitor
e Diagnostics
e [Logger
This menu also allows reopening the Parameter Window at any time, in case it has been closed.

The Main Window shows all current values and alarms of the existing channels of the monitor. It
shows also the current channel of the measurement cycle and whether the ozone monitor is oper-

ating in automatic or manual mode.

The Monitor Window provides a larger display of the current concentration of the actively meas-

ured channel.

' Windows 7/8/10/11
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The Parameter Window allows easy configuration of all parameters of the BMT 932 series,
grouped in several tabs. With just a few mouse clicks, changes to the ozone concentration unit,
alarm parameters, EMO settings, date and time, tube length or channel 1 priority and other settings

can be made.’

Note: The software sends all changes immediately to the ozone monitor, regardless of whether

PIN protection is enabled on the monitor or not.

The Diagnostic Windows shows a lot of important values for troubleshooting. It is possible to
generate an ASCII file with these values including the error and event log by pressing the print
button. All these information play an important role in troubleshooting. Do not hesitate to send
this file in case of any problems via E-Mail (service@bmt-betlin.de) to BMT Messtechnik GmbH.

Note: Set the option Print into file to active and specify a path if an ASCII file is desired. Other-
wise, the software will send the print information directly to a connected printer. The selected
printer is displayed when you hover over the Print button and may be changed under File — Printer

Setup.

The Logger allows logging of selectable measurement results or values, such as concentrations,
alarm, and more, into an ASCII file on the computer. The path to this file may be defined under

Options — Preferences.

The Save and Load Functions in the main menu under File are used to save configurations of
the BMT 932 series onto your computer and load it again at a later time. This helps configuring all

monitors with the same parameter set in different locations within one project.

Event and Error Log

The Event and Error log may be loaded from the instrument to the screen via the View menu.
These two logs are stored by the BMT 932 and document important events and errors. The last
103 events and the last 16 errors are stored, which means that the oldest entries are overwritten
when new entries are stored. Both logs are read out via the serial interface. For this purpose, the
software BMT 932 Link or the Link Mode commands *49# (Error Log) and *50# (Event Log)

can be used.

Each entry in these logs has a time stamp, which means that date and time are recorded with a
resolution of 1 s. The user is responsible for setting the internal clock. Life expectancy of the bat-

tery is 10 years or more. An empty battery will only result in erroneous time stamps in the logs.

The Error LLog documents all errors described in chapter Error Handling with date and time. The

picture shows an example view of the Error Log in the software BMT 932 Link.

* The features tube length and channel 1 priority are accessible at firmware version 2.00 or higher.

41




M932_001_EN_2025-06-05

Manual: OZONE MONITOR 932

£y Event Log #220002436 - O X
9

EventLog:
: 20.06,2024, 10:18:51, Type 4484 Switched off, at 0.599 K / / Lo Alarm CH 3 and Hi Alarm CH 1 5 (0,599 ppmv)
: 20.06,2024, 10:19:09, Type 4228 itched off, at -0.001K / Lo Alarm CH 3 and Hi Alarm CH 5 (-0.001 ppmv)
1 20.06,2024, 10:21:15, Type  128: Switched off, at 298,550 K
27.06.2024, 16:55:18, Type &% Switched on, at 0.986 bar abs
20.06.2024, 10:21:15, Type 128: Switched off, at 299,150 K
28.06.2024, 13:42:17, Type 6% Switched on, at 0.991 bar abs
28.06.2024, 14:02:15, Type 8192 Hi Alarm CH & (0.714 ppmv)
28.06.2024, 14:02:50, Type O Alarm cleared (0.224)
1 28.06.2024, 14:02:50, Type 32: Lo Alarm CH & (0.224 ppmv)
10: 28.06.2024, 14:03:08, Type 8224: Lo Alarm CH 6 and Hi Alarm CH 6 (0.482 ppmv)
4 11: 28.06.2024, 14:04:01, Type 32: Lo Alarm CH 6 (0.014 ppmv)
i 12: 28.06.2024, 14:04:01, Type  0: Alarm deared (0.014)
13: 28.06.2024, 16:07:53, Type 256 HiAlarm CH 1 (0,505 ppmv)
14: 28.06.2024, 16:08:10, Type 768: HiAlarm CH 1 2 (0,503 ppmv)

MW L

The Event Log documents the following events and additional data:
e Switching on of the BMT 932, cuvette pressure at this time
e Switching off of the BMT 932, temperature at next switching on
e Low Alarm or/and High Alarm, Channel, on which alarm occutred, and Concentration

e Alarm cleared, Concentration

For a more detailed description of the software, please refer to the helpfile (bmt932.chm, to be
opened with F1 within the software or double click the file in the Windows Explorer).
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18 Accessories and Spare Parts
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Accessories shipped with the instrument:

1 set of filter holders 932-HOLDER
2 box with filter inserts (200 pcs.) 932-INSERTS
3 tweezers for filter inserts 932-TWEEZERS
4 set of mounting fittings for filter holders 932-MALEFIT
5 16-pole output connector 932-TERM/16
12-pole EMO connector incl. screw driver 0.4x2.0 mm 932-TERM/12
7-pole Channel ID connector for spring cage contacts 932-TERM/7
50-pole D-sub connector (RelayBox option) 932-DSUB/50
6 screws and nylon washers (set of 4) USA: 10-32 x 3/4 932-SCREW/10-32
Europe: M6x16 932-SCREW/M6
set of number stickers for sample point 932-STICKER
set of number bracelets for sample point 932-BRACELET
7 4-pole RS-232 connector 932-TERM/4
mains connector CONN-MAINS
o } BMT 932 C only 932C.CUT
Optional spare parts "932-SPARE":
8 UV lamp 932-LAMP
9 scrubber 932-SCRUBBER
10 additional set of filter holders 932-HOLDER
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19 Trouble Shooting

Negative Ozone Concentration Values

Negative ozone concentration values do not exist, of course. But an ozone monitor actually can
display negative values. The reason is not fully understood. The mechanism probably is as follows:
The scrubber is converting substances contained in the sample to something which produces an
extinction of the UV radiation in the range of 254 nm used to measure the ozone. During the
zeroing cycle the zero ozone reference is taken with this contaminated sample. During measuring
cycle the contamination above is no more present (because the scrubber is no more included in the
sample gas line) and the sample is more transparent than before which means: the concentration

measured seems to be lower than it really is, even negative.

A wrong positive ozone concentration can be displayed by an ozone monitor when 1) the sample
contains substances which produce an extinction in the UV range around 254 nm, and 2) the scrub-
ber retains these substances partly or completely. Even without any ozone contained in the sample,
the extinction at about 254 nm is lower during the zeroing cycle than during the measuring cycle

which leads to a positive ozone concentration displayed which actually does not exist.

The problems mentioned above demonstrate the high importance of using a scrubber material
which is well adapted to the specific circumstance es of the atmosphere in which the ozone content

shall be measured.

In case the BMT 932 has to be sent in for service, please use the following addresses:

BMT Messtechnik GmbH www.bmt-berlin.de

Attn.: Service service@bmt-berlin.de
Hamburger Strasse 19 Tel. +49 - 3329 - 696 77 - 0
D-14532 Stahnsdorf, Germany Fax +49 - 3329 - 696 77 - 29

North America
OSTI Inc. www.osti-inc.com
13511 Northgate Estates Drive, Suite 100,  setvice@osti-inc.com
Colorado Springs Tel. +1 - 831 - 649 - 1141
CO 80921, USA Fax +1 - 831 - 649 - 1151

Please contact BMT Messtechnik GmbH or OSTT Inc. before you send in any instruments.
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20 Maintenance

Replacement of UV Lamp and Scrubber

When the warning message Lamp Low or Scrubber is displayed the UV lamp or the utility scrubber
have to be replaced. The BMT 932 rack-mount instrument now has to be withdrawn from the 19"
rack after all tubings and cables have been disconnected. The upper shell of the enclosure is held
by four screws (black), two on each side. After removal of these screws the upper shell can be lifted

upwards.

The UV lamp is located at the left end (seen
from the front panel) of the black cuvette as-
sembly. Remove both screws holding the black
lid A using the Allen wrench clipped to the cu-
vette E. Lift up lid A and remove the UV lamp
as follows, the type of mounting depends on

the date of production:

Before autumn 2017, the lamp is just snapped
into two elastic clips. Simply pull it upwards to

remove it.

After autumn 2017, the lamp is mounted as

shown on the right:

Caution: The quarts glass tube of new UV lamp should not be touched. Use a soft cloth for in-
stalling the new lamp! Finally replace the black L-shaped lid and insert and fasten both screws.

The UV lamp itself is held by two lamp holders B and C which are not identical.

Lamp holder B has a Slot L, which holds the lamp wire by a grub screw M reaching into the slot.
The opposite lamp holder C has a plug-in contact, which in turn holds the UV lamp's wire.

Caution: Do not touch the grub screw on the lamp holder C!

e Using the 1.5mm Allen wrench (supplied with the lamp

box), loosen the grub screw of the slotted lamp holder B

only; K

e Grab the UV lamp D at the left end and carefully take it out T
of the slotted lamp holder, at the same time pull the lamp

out of the contact in the opposite holder C ;; L‘

1

Care must be taken to not bend the lamp's wire in holder C

e Take the new UV lamp out of the box and note its serial

number on the box |

<[|I

Holder B
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Attention: Do not touch the radiating area, or use textile gloves.

e TFirst, carefully insert one end of the UV lamp into the contact in holder C, and second,

plate the other end of the UV lamp into slot L. of holder B
e Turn the UV lamp until the exhaust nipple points away from cuvette E
e Now slightly tighten the grub screw in holder B: limit the force, by using two fingers, only

e Apply some LOCTITE to the grub screw in holder B

Scrubbers

Both scrubber capsules (utility scrubber and reserve scrubber) are positioned near the UV lamp in
the short bar of the black Tee. The reserve scrubber is the capsule nearer to the short bar of the
Tee. The other capsule is the utility scrubber.

For removal the black Viton tubing must not be pulled. In-
stead, the tubing has to be pushed off, for example with a
small screw driver. Then screw the capsule out like a big
screw. The new scrubber capsule is installed backwards:
Screw it in and push the black Viton tubing on the grey nip-
ple on top of the scrubber capsule.

The wall mount cabinet BMT 932 C may be opened only
after it had been disconnected from the mains power line. The special mains connector may not
be disconnected before mains voltage has been interrupted. When the door is open replacement

procedures for UV lamp replacement and scrubber replacement are as described above.

Optical System: Disassembling, Cleaning

To internally clean the cuvette and the cuvette windows the cuvette tube (the long bar of the Tee)
has to be removed from the cuvette assembly. First disconnect the clear FEP tubing from the SS
one-touch fitting (elbow) by pushing the ring and, at the same time, pulling out the FEP tubing.
Then pull the black Viton tubing off of the grey plastic nipple (other end of the long bar of the
Tee). Remove both screws using the Allen wrench clipped to the cuvette tube. Now the cuvette
tube can be lifted and removed. The end caps can be removed from the cuvette tube after removal

of the two screws inside of each cap.

Attention: Do not mix up the caps! The depth of the caps is different: The shorter cap belongs to
the SS one-touch fitting (elbow) and the longer cap belongs to the grey plastic nipple.

Now you can clean the quartz cuvette windows using a lint-free tissue (e.g. Kimwhipe "R") and
alcohol. The PTFE inner surface of the cuvette tubs has to be cleaned using a lint-free tissue,
wetted with alcohol, which shall be pushed through the tube several times. Before re-assembly wait

thirty minutes for evaporation of alcohol residues.

For re-assembly go through the above steps in reverse order.
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Menu View Diagnostics

Checking the values shown in the menu View Diagnostics on a regular basis helps to avoid sudden

warnings and errors. For instructions on how to access the menu, see page 23.

The table describes appropriate limits and their meaning if exceeded.

Parameter ‘

Min

Max

Explanation

Ref

0447V

Lamp Low Error: measurement accuracy may be im-
paired.

0.745V

Lamp Low Warning: measurement accuracy is not im-
paired. It is an indicator the UV lamp has become weaker
and at the next opportunity it should be replaced by a new
one.

1211V

Lamp High Error: measurement accuracy is impaired.

Meas

1.222V

Lamp High Warning: measurement accuracy is not im-
paired; maintenance of the unit should be planned soon.

1.229V

Lamp High Error: measurement accuracy is impaired.

Lamp

42V

Lamp Low Warning: measurement accuracy is not im-
paired. It is an indicator the UV lamp has become weaker
and at the next opportunity it should be replaced by a new
one.

Flow

Unit specific Low Flow
Threshold shown on the
Menu Diagnostics

Low Flow Error: measurement accuracy may be im-
paired.

The flow rate is controlled to approx. 1 I/min. If the flow
rate drops below the unit specific threshold (approx.
0.8 I/min), e.g. by a clogged tube, a weak pump or con-
tamination then the Low Flow Error will be issued.
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21 Specifications

Measurement principle

Dual-beam UV photometer (254 nm)

UV lamp

Low pressure mercury lamp, long life design, burnt-in for 300 h

Display

2x20 character alphanumeric backlit LCD

Concentration range

0.5,1,2,5,10, 20, 50, 100, 250 ppmv

Selectable units

ppmy and pug/Nm?

Noise

10.001 ppm (standard & fast setting)
£0.0075 ppm (low noise setting)

Min. detectable Conc.

0.002 ppm

Accuracy

max. error, traceable to NIST, is the sum: 0.8% of measurement + 0.2% of scale

Response time

standard setting: 20 s (0 - 95%)
fast setting: 4.2 s - 34.2 s; depending on the tube length
low noise setting: 8.8 s - 38.8 s; depending on the tube length

Temperature compensation

Standard

Pressure compensation

Standard

Flow rate

1 I/min, automatically controlled by an electronic flow meter

Sample ports

1, 3 or 6 (please specify), automatic and manual selection of sample port

Scrubber life

> 8 years (safety monitor operation)

Threshold alarms

Two, adjustable for each sample port. Three EMO circuits. Threshold alarm relays for
each sample port (if optional Relay Box has been ordered)

Error relay Indicating any instrument failure, including
e Lamp Low (easy lamp replacement)
e LowFlow
e  Scrubber Failure (tested for every 24 h, reserve scrubber takes over automati-
cally)
e Warmup
Gas ports Compression type for 1/4 or 4x6 mm FEP tubing

Signal outputs

Concentration 4 - 20 mA (isolated, active)
Concentration 0-1V, 0-10V (isolated)
Sample port identification

EMO

Control outputs

Lamp Low (relay contact, 30 V, 1 A)

Digital interface

RS-232, isolated, showing concentration, alarms, errors. Provides connection to Win-
dows software BMT 932 Link

Accessories included

One filter holder with mounting fitting per channel, 200 filter inserts, tweezers for filter
inserts, screw driver for set points, number stickers & bracelets, connectors, spare
fuses, mounting screws & nylon washers

Spare parts kit (optional) e UVliamp
e Scrubber
e Additional filter holder per sample port
200 filter inserts
Warmup time 7 min. max., 4 min. typical
Power Universal line voltage: 100 - 240 VAC, 35 VA, 50/60 Hz
optional 18 - 36 VDC, 25 W
Ambient temperature 0 - 45°C (non-condensing)
Dimensions (HxD) 132 x 300 mm (19" rack mount)
(WxHxD) 357 x 440 x 133 mm (wall mount BMT 932 C)
Weight 9 kg (19" rack mount)
less than 7 kg (wall mount BMT 932 C)
Compliance CE-marked (EMC and safety), cTUVus NRTL-listed
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Appendix A: Link Mode Commands

The following table describes all available Link Mode commands. Commands with question marks

retrieve information from the BMT 932.

Caution: This set of commands should only be used by programmers who have a good under-

standing of the BMT 932 and ozone measurement in general!

|cmd | Meaning PC->932 932->PC
0 Start Link Mode *0#DKONHF *0#DL7ZN
2 Ozone Range and Unit? 24 *2bytet,
byte1: Range-ID (see table on page 25) byte2
byte2: Unit 0: ppm
1: ug/m?
3 Set ozone unit *3#tbyte *3#
Meaning of byte:
0: ppm
1: pug/m?
2: ppb (available from firmware version 1.17)
4 Low alarms? 44 *4#byte
Bits 0 .. 5 show Low Alarms on Channels 1 to 6
5 High alarms? *5# *S#tbyte
Bits 0 .. 5 show High Alarms on Channels 1 to 6
6 Serial number? “6# *6#long
8 Auto/Manual? *8# *8#tword
If Bit 7 of this word is set, Manual Mode is selected
9 Concentration? O *Of#ffloat,byte
float: Concentration
byte: Unit: 0: ppm
1: pug/m?
2: ppb (available from firmware version 1.17)
1 Temperature? “11# *11#float
float: in Kelvin
12 Operating hours? *12# *12#long
14 Get Scrubber Test Interval (normal 24 h)1..99h *14# *14#byte
15 Set Scrubber Test Interval (normal 24 h)1..99h *15#byte *15#
16 Get Scrubber Test Timer (how many minutes until Scrubber Test) *16# *16#word
17 Set High Alarm Latching “1T#byte “1T#
Bits 0 .. 5 set High Alarms Latching on Channels 1 .. 6
18 Set Low Alarm Latching *18#byte “18#
Bits 0 .. 5 set Low Alarms Latching on Channels 1 .. 6
19 Set High Alarm Enabled *19%byte *19%
Bits 0 .. 5 set High Alarms Enabled on channels 1 .. 6
20 Set Low Alarm Enabled *20#byte *20#
Bits 0 .. 5 set Low Alarms Enabled on channels 1 .. 6
21 Normalizing temperature? “21# *21#float
float: in Kelvin
22 Set PIN (prevents changing parameters) *22#word *22#
0: no PIN protection (0..9999)
23 Set Low Alarm EMO-Mask 1 *23#byte *23#
Assign Low Alarms to logical EMO 1, setting bits 0 .. 5 assign Low
Alarms on channels 1 .. 6 to this function
24 Set High Alarm EMO-Mask 1 *24#byte *24#
Assign High Alarms to logical EMO 1, setting bits 0 .. 5 assign High
Alarms on channels 1 .. 6 to this function
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lcmd | Meaning PC->932 932->PC
25 Set Low Alarm EMO-Mask 2 *25#byte *25#
Assign Low Alarms to logical EMO 2, setting bits 0 .. 5 assign Low
Alarms on channels 1 .. 6 to this function
26 Set High Alarm EMO-Mask 2 *26#byte *26#
Assign High Alarms to logical EMO 2, setting bits 0 .. 5 assign High
Alarms on channels 1 .. 6 to this function
27 Set Low Alarm EMO-Mask 3 *2T#byte *2T#
Assign Low Alarms to logical EMO 3, setting bits 0 .. 5 assign Low
Alarms on channels 1 .. 6 to this function
28 Set High Alarm EMO-Mask 3 *28#byte *28#
Assign High Alarms to logical EMO 3, setting bits 0 .. 5 assign High
Alarms on channels 1 .. 6 to this function
29 Time? *20# *29#byte byte byte
hh,mm,ss
30 Set Hour *30#byte *30#
31 Set Minute *31#byte *31#
32 Set Second *32#byte *324#
33 Date Format? *33# *33#byte
0: DD.MM.YY
1: MM/DD/YY
34 Set Date Format? *34#byte *34#
0: DD.MM.YY
1: MM/DD/YY
*35 Date? *35# *35#byte,byte byte
DD,MM,YY
36 Set Day *36#byte *36#
37 Set Month *37#byte *37#
38 Set Year (YY) *38#byte *38#
39 RS-232 Timed/Polled? *394 *39%byte
1: Timed
0: Polled
40 Set RS-232 Timed/Polled *40#byte *40#
1: Timed
0: Polled
41 RS-232-Interval? (if Timed) “41# *41#byte
byte. Seconds
42 Set RS-232-Interval (if Timed) *42#byte 424
byte. Seconds
43 Set Analogue Output (Simulation) *4 3#float *43#
Range 0.0: 0 V/4 mA... 1.0: 10 V/ 20 mA
2.0: normal operation
46 Alarm Beep? *46# *46#byte
1:On
0: Off
47 Set Alarm Beep *4T#byte *4TH
1:On
0; Off
48 Start Scrubber Test 484 *48#
49 Send Error Log (max. 16 Entries) *49# *49#byte1,
Format; YY,MM,DD,HH,MM,SS,Error byte2,byte3,
Error hat the same format as described in table on page 34 byte4,byteb,
byte6,word,float#
bytet,...

M932_001_EN_2025-06-05
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|cmd | Meaning PC->932 932->PC
50 Send Event Log (max. 103 Entries) *50# *50#byte1,
Format: YY,MM,DD,HH,MM,SS, Word, Float byte2,byte3,
The 16 bits in word have the following meaning and are sent with the byte4,byte5,
following float parameter: byte6,word,float#
7-Bits | Meaning float Parameter byte1,...
0 |Low Alarm status Channel 1 Concentration
1 Low Alarm status Channel 2 Concentration
2 | Low Alarm status Channel 3 Concentration
3 | Low Alarm status Channel 4 Concentration
4 | Low Alarm status Channel 5 Concentration
5 | Low Alarm status Channel 6 Concentration
6 | Switched on pressure [bar]
7 Switched off Temperature when
switched on [K]
8 | High Alarm status Channel 1 Concentration
9 | High Alarm status Channel 2 Concentration
10 | High Alarm status Channel 3 Concentration
11 | High Alarm status Channel 4 Concentration
12 | High Alarm status Channel 5 Concentration
13 | High Alarm status Channel 6 Concentration
14 | High Alarm, any Channel Concentration
15 | Low Alarm, any Channel Concentration
54 Reset all parameters to standard factory setting *54# *54#
66 Active Channels? *66# *66#byte
Shows which channels are active, returns 0 .. 5 for channels 1 .. 6
67 Set active Channels *67#byte “67#
Bits 0 .. 5 stand for channels 1 .. 6. This may never be zero
68 Low Alarm EMO-Mask 1? “68# *68#byte
Reads out assignment of Low Alarms to EMO 1, bits 0 .. 5 set show as-
signment of Low Alarms on Channel 1 .. 6
69 High Alarm EMO-Mask 1? *69# *69#byte
Reads out assignment of High Alarms to EMO 1, bits 0 .. 5 set show as-
signment of High Alarms on Channel 1 .. 6
73 Low Alarm EMO-Mask 2? “T3# *T3#byte
Reads out assignment of Low Alarms to EMO 2, bits 0 .. 5 set show as-
signment of Low Alarms on Channel 1 .. 6
74 High Alarm EMO-Mask 2? “T4# “T4#byte
Reads out assignment of High Alarms to EMO 2, bits 0 .. 5 set show as-
signment of High Alarms on Channel 1 .. 6
75 Low Flow Alarms? “T5# “T5#byte
Shows Low Flow Alarms as bits 0 .. 5 for channel 1 .. 6
76 Set Auto/Manual *76# *T6#byte
Has the same effect as pressing "ENTER" on the front panel. Changes
Auto/Manual Mode and goes through active channels in Manual Mode.
The selected channel is returned. Use command *8# bit 7 to find out if
in Auto or Manual Mode
77 Low Alarm EMO-Mask 3 “TT# *TTH#byte
Reads out assignment of Low Alarms to EMO 3 bits 0 .. 5 set show as-
signment of Low Alarms on channel 1.. 6
78 High Alarm EMO-Mask 3 “78# *T8#byte
Reads out assignment of High Alarms to EMO 3 bits 0 .. 5 set show as-
signment of High Alarms on channel 1 .. 6
83 Set Sniffer Mode *83#byte *83#
0: off
1:on
85 Firmware-Version? *85# *85#float
86 Error Status (binary coded, as described in table on page 34) *86# *86#word
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lcmd | Meaning PC->932 932->PC

91 Set Link Mode Timeout (after switching on always 10 s) *91#byte *91#
byte: Seconds

95 Set User Baud Rate *95#byte *Q5#
0: 2400
1: 4800
2: 9600
3:19200
4: 38400

98 High Alarm Parameter Channel 1? *08# *98#float,
float: Limit in present unit byte1,byte2
byte1: Enabled 1=true
byte2: Latching 1=true

99 High Alarm Parameter Channel 27 *Q9# *99%#float,
parameters as above byte1,byte2

100 High Alarm Parameter Channel 3?7 *100# *100#float,
parameters as above byte1,byte2

101 High Alarm Parameter Channel 4? *1014 *101#float,
parameters as above byte1,byte2

102 | High Alarm Parameter Channel 57? *102# *1024##float,
parameters as above byte1,byte2

103 High Alarm Parameter Channel 67 *103# *103#float,
parameters as above byte1,byte2

104 Low Alarm Parameter Channel 1? *104#4 *104#float,
float: Limit in present unit byte1,byte2
byte1: Enabled 1=true
byte2: Latching 1=true

105 Low Alarm Parameter Channel 27 *105# *105##float,
parameters as above byte1,byte2

106 Low Alarm Parameter Channel 3? *106# *106#float,
parameters as above byte1,byte2

107 Low Alarm Parameter Channel 4? *107# *107#float,
parameters as above byte1,byte2

108 Low Alarm Parameter Channel 57? *108# *108##float,
parameters as above byte1,byte2

109 Low Alarm Parameter Channel 67? “109# *109#float,
parameters as above byte1,byte2

110 Last Values Channel 1? *110#byte *110#float
float: the last concentration measured on channel 1

111 Last Values Channel 2? *111#byte *111#float
float: the last concentration measured on channel 2

112 Last Values Channel 3? *112#byte *112#float
float: the last concentration measured on channel 3

113 Last Values Channel 4? *113#byte *113#float
float: the last concentration measured on channel 4

114 Last Values Channel 5? *114#byte *114#float
float: the last concentration measured on channel 5

115 Last Values Channel 6? *115#byte *115#float
float: the last concentration measured on channel 6

116 | Set High Alarm Limit 1 (High Limit > Low Limit!) *116#float “116#
(retrieve concentration unit first)

117 | Set High Alarm Limit 2 (High Limit > Low Limit!) *117#float “1T#
(retrieve concentration unit first)

118 | Set High Alarm Limit 3 (High Limit > Low Limit!) *118##float “118#
(retrieve concentration unit first)

119 | Set High Alarm Limit 4 (High Limit > Low Limit!) *1194#float “119%
(retrieve concentration unit first)

120 | Set High Alarm Limit 5 (High Limit > Low Limit!) *120#float *120#
(retrieve concentration unit first)
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|cmd | Meaning | PC->932 932->PC

121 Set High Alarm Limit 6 (High Limit > Low Limit!) *121#float *121#
(retrieve concentration unit first)

122 | Set Low Alarm Limit 1 (High Limit > Low Limit!) *1224##float *122#
(retrieve concentration unit first)

123 | Set Low Alarm Limit 2 (High Limit > Low Limit!) *123#float “123#
(retrieve concentration unit first)

124 | Set Low Alarm Limit 3 (High Limit > Low Limit!) *124#float 1244
(retrieve concentration unit first)

125 | Set Low Alarm Limit 4 (High Limit > Low Limit!) *125#float *125#
(retrieve concentration unit first)

126 | Set Low Alarm Limit 5 (High Limit > Low Limit!) *126#float *126#
(retrieve concentration unit first)

127 Set Low Alarm Limit 6 (High Limit > Low Limit!) *127#float *M27#
(retrieve concentration unit first)

128 | Version Bootloader *1284# *128##float

1: Version, format nn.nnnn
0: Version, format nn.nn (even if the parameter is missing)
132 Set Tube Length *132#word *132#byte1,byte2
byte1: Length from 0 .. 40 in m
byte2: Channel 1..6
133 | Get Tube Length *133#byte *133#byte1,byte2
byte1: Length from 0 .. 40 inm
byte2: Channel 1..6
134 | Set Measurement Mode *134#word *134#byte1,byte2
byte1: Setting 0 = standard
1 = fast
2 = low noise
byte2: Channel 1..6
135 Get Measurement Mode *135#byte *135#byte1,byte2
byte1: Setting 0 = standard
1 = fast
2 = low noise
byte2: Channel 1..6
136 Get System Constant *136# *136#float
137 Set Channel 1 Priority *13T#byte *137#
0: off
1:on
138 | Get Channel 1 Priority *138# *138#byte
0: off
1:on
139 Get Channel Time *139%byte *139%byte, float
byte: Channel 1 .. 6
float: Time in s
141 Get System Offset *141#byte *141#byte
145 GET Cuvette Status as % of the Factory-Value *145# *145#float

M932_001_EN_2025-06-05
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Appendix C: Cabinet Version BMT 932 C

C1 General Description

The OZONE ANALYZER BMT 932 C (cabinet version) is housed in a splash-proof IP 65
(NEMA X4) cabinet, and functionally identical to the 19" version BMT 932.

53"
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For sample gas connection FEP or PTFE tubing should be used, which will be supplied on request.

The power connector is splash-proof.

Dimensions of the cabinet are 357 x 440 x 133 mm (W x H x D), and weight is less than 7 kg. The
cabinet must be wall mounted using the for brackets provided at the rear (four mounting holes are
6 mm ID, spaced 307 x 465 mm, W x H).

The dimensions in millimetre are outlined below:
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C2 Pneumatic Installation

Pneumatic installation is simple. The sample tubing has to have an OD of 1/4". Tubing 6 mm OD

may never be used!
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As the tubing material we recommend the clear transparent 1/4" FEP tubing type TTHBO7N by
SMC Corporation. The tubing has to simply be pushed through the according cable feedthroughl
at the right side of the BMT 932 C cabinet. Inside of the cabinet - opposite to the feedthrough -
the tubing now has to be inserted into the according One-Touch-Fitting (SMC Corp.). Installation
instructions by SMC are (essentially) as follow:
Installation of tubing
Take an FEP tubing 1/4" having no flaws on its petiphery and cut it off at a right angle using the Tube Cutter
TK-3. Hold the tubing and slowly insert it all the way into the fitting. Insertion depth is about 15 mm. After
inserting the tubing, pull on it lightly to confirm that it will not come out.
Removal of tubing
Sufficiently depress the release bushing and tubing, making sure to apply even pressure around the release
bushing. Pull out the tubing while depressing the release bushing so that it does not pop out. If the release
bushing is not depressed sufficiently, there will be an increased bite on the tubing and it will become more
difficult to pull out. When the removed tubing is reused, first cut off the section of the tubing which has been
clamped. Reusing the clamped portion of the tubing can cause problems such as leakage, difficulties in re-

moval.

In the OZONE MONITOR BMT 932 C accessories kit a Tube Cutter TK-3 (SMC Corp.) is in-
cluded. This cutter tool should be used to cut the front end of the tubing.

We strongly recommend installation of the BMT 932 C together with new sample gas tubing. In
case some old sample tubing is still in place from a former ozone monitor installation it should be
replaced by a fresh FEP tubing TIHBO7N (or equivalent).

The OZONE MONITOR BMT 932 intentionally has no internal dust filter. An external dust filter
thus must be installed at the inlet port of each sample tube. These sample gas filters, and the ac-

cording fittings, are provided with every instrument. Refer to chapter 10 (page 13).

C3 Electric Connections

All signalling connections are made inside the cabinet with detachable screw terminals. Splashproof
feedthroughs are provided for the signal cables to be connected. Cable diameters should be 5-
10 mm for the signal cables. Shielded cables must be used. Connect shields to housing inside the

cabinet. Following is the layout of the terminals of the cabinet version:

Mains connector: 1 mains }a00 10 240 vAC, 35 VA, 50/60 Hy)
2 mains
3 (free)
@ Protective Ground

Alternatively:

DC power connector: 1 +24 VDC

2 0VDC
3 (free)
D Protective Ground
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RS-232 connector: 1 Cable Shield
2 TxD (from BMT 932 C)
3 RxD (to BMT 932 C) (screw terminal
4 Signal Ground side)

Caution: The installation of the mains connector has to be made by a person acquainted with the
safety problems involved. Do not connect or disconnect the voltage carrying connector, except in

an emergency.

The power connector should be easily accessible for fast interruption of power, or other means for

witching off power should be provided.

1 To seal all those cable feedthroughs which are not used their central holes are closed with small

rubber plugs. Before inserting a sample tubing this small plug has to be removed.

Warning: This product relies on the buildings installation for short-circuit (overcurrent) protec-
tion. Ensure that a fuse or circuit breaker no larger than 15 A at 120 VAC (10 A at 240 VAC) is

used on the phase conductor.

Warning: Disconnect electrical power before opening the cabinet door.

Précaution: Couper I'alimentation avant d'ouvrier la porte d'analyseur.

Signal contacts (Connector "Output & Control") are described on page 15. A splash-proof con-

nector for connection of the supplied serial cable is provided.

The BMT 932 C can be ordered with the option 932C-HAR. This provides a relay which can switch
an alarm horn in case of a High Concentration Alarm. Connection is made through an additional
splash-proof feedthrough to the two pole connector on the PCB labeled "Horn". Cable diameter
shall be 6.5 to 10 mm.

Warning: The equipment connected to the option 932C-HAR shall be fused at 4 A.
Précaution: Assurer la protection de I'équipement connecté au option 932C-HAR avec une fusi-
ble pour 4 A.

C4 Operation
The operation of the BMT 932 C is the same as of the standard BMT 932.

For further description of the functions and properties of the cabinet version please refer to the

main part of this manual.
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Appendix R: Relay Box (Option)

The optional Relay Box may be built into the OZONE MONITOR BMT 932 (19" rack mount
version only) allowing port identification signals and threshold alarm information for each sample
point to be put out via relay contacts. A 50-pole D-SUB connector on the rear panel is used to
interface the relays. It is only available for three and six channel instruments. One channel instru-

ments offer all contacts on the signal connectors, already.

This optional Relay Box is identical to that found in the OZONE MONITOR BMT 930 (copy
exact). Order number is 932-RELAY.

For each of the six sample points there are three relays available which put out the following in-

formation:

Identification of the sample point providing a measurement result at the moment (closing contacts)
Low Alarm Threshold exceeded (closing and opening contacts)

High Alarm Threshold exceeded (closing and opening contacts)

Voltages of up to 30 V (DC or AC) can be applied. Current per relay should not exceed 1 A. Output

data of the Relay Box will be updated with every completed measurement. If the instrument is

powered off, the Low and High Alarms will be active.

The following table describes the pinout of the D-SUB connector:

Sample | Sample ID (closing) Low Alarm High Alarm
Common ‘ Opening Closing Common | Opening Closing

1 1—-34 5 38 22 11 44 28
2 2—18 6 39 23 12 45 29
3 19— 35 7 40 24 13 46 30
4 3— 36 8 41 25 14 47 31
5 4—20 9 42 26 15 48 32
6 21— 37 10 43 27 16 49 33

Example for sample port 1, Low Alarm active: pins 5 and 38 are open, pins 5 and 22 are connected.

When power is applied and the instrument is in AUTO mode, the low and high limit alarms on the
Relay Box will remain active until an air sample having an ozone content below the set threshold
has been measured on the corresponding sample port. As long as a channel is inactive, it remains
in alarm status. Only when it is activated a measurement is taken to check whether the ozone

content is below the set threshold, and the alarm status is cleared if applicable.

If during operation of the OZONE MONITOR BMT 932 an instrument error occurs (e.g. Lamp

Low, Low Flow), all threshold alarm contacts of the Relay Box will move into the alarm position.
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e Manual and Datasheets BMT 932 and BMT 932 C

e Product Overview
e List of Products

e Software BMT 932 Link

Service information and documents
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