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Safety Instructions

Please read these safety instructions carefullynaadce sure that you un-
derstand them fully before you start operatingMeasuring Computer
M.A.C 2040.

APPLYING POWER
Before using the Measuring Computer, check thatatia@able mains volt-
age is within the specified range of the instrument

AVOID LIQUID CONDENSATION INSIDE THE MEASURING CHAM BER

Liquids must be prevented from entering the measurng chamber!

It is therefore important that warm, humid or satad gases are not drawn
into a could measuring chamber because condensaitiatcur. In such a
measurement situation, one should ensure thatagesgre drawn through a
water-trap filter before they enter the Measurirgnputer.

The water-trap filter should be used in the immedenvironment of the
instrument to ensure that its temperature is nbiggrer than in the measur-
ing chamber. In this connection, it is importanteébthe Measuring Com-
puter warm up before starting a measurement.

Some gases may be absorbed by the water trappedtire filter. This @]
will reduce the gas concentration.

EXPLOSION HAZARD
The Measuring Computer M.A.C 2040 is not desigredise in potentially
explosive environments.

Never place and operate the instrument in areas vhta potentially
explosive atmosphere!

When monitoring potentially flammable or toxic gageis essential that:
the instrument itself is placed in a well-ventitigea outside the
potentially hazardous zone; and
that a sufficiently long tube is connected to ths geturn outlet on the
back panel so that the sampled gas is carried &g open air or to
an extraction and/or filtration unit.
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1. General Instructions
1.1 Indications

This manual has to be read carefully before swighin the instrument.
The instructions must be strictly adhered to.

Non-observance of these instructions may lead toeHoss of right to @]
claim for damages or warranty !

Meaning of signs used in this instruction manual:
warning

@] X indication of particular importance

O

CATCHWORDS appear in italics on the right hand margin

avoid actions marked with this sign

1.2. Transportation/ Storage/ Unpacking

During transportation please make sure that thteument is being pro-
tected against violent shocks or impacts. Tranagiort of instrument
should as a matter of principle only be made igioal cardboard box
containing shock absorbing elements. When stohegristrument for a
longer period of time , it should be wrapped inaspc hood together
with a silica gel bag for protection against huyidDuring storage or
transportation exposure of the instrument to teafpees below - 10° or
higher than +60° C must be avoided.

TRANS

PORTATION
DAMAGES?

Immediately after unpacking the instrument show@d/isually inspected
for external damage which might have been causéditging transpor-
tation. In the event of such damage, the suppésrth be informed im-
mediately and the instrument must not be switchetlyoany means.



2.

Description of Measuring Computer M.A.C 2040

2.1 Instrument layout

2.1.1 Front view

—

PER
g/m3 /
0,035...30 g/mj o G
o sTORUY
TS
o e
Q
o (@)
(@)
o 8 N\e(sge\\e1
8 N\e&gﬁe\\e'Z
QAe&ge\\e?’
5 6
Fig. 1 Front View
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2.1.2.Rear View
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1 CPU-Assy 6 SUB-D-connector machine interface
2 optional equipment ‘fconnector for mains power

(analog output, parallel interface ...) dhs outlet

or blind plate 9gas inlets (1...3)
3 Sensor-Assy 1Qubing MG/MIF - Sensor
4 MG/MIF-Assy 11 Reset-button
5 Power Supply Assy 12ubing MG/MIF-activated carbon filter

2.1.3. Lateral View

Fig. 3 Lateral View



a|diound Juswainseay 1 B4

infrared
source
with
reflector

chopper
chopper
frequency
compo- chopper
nentl  frequency
for infrared
compo-  optical
nent 2 filter for
component
1

7 i

infrared
optical
filter for
component
2

gas cell
metal,

gold-
coated,
temperature
controlled

V ~20cm?3

gas inlet

microphone

as

dynamic valves

pressure for

sensor gas-inlet
and
outlet

gas outlet
to pumg

9|diouud Buunses\ T°2°2

uonouny jo uonduasaq ¢



2.2.2 Description of sensor function

In Measuring computers M.A.C 2040 a sensor is basey which
operates on the principle of

Infrared - Optoacoustics.
By means of which the physical quality of many gasereact to
electromagnetic waves (for instance infrared r&y/ggeing exploited
as they respond to a single (or to several) wawgtlé€s) specific to
every kind of gas as well as absorb such energrdé effect of this
process permits the use of a measuring microphdmehvgerves as a
signal converter. This technique is being describhedore detalil

hereafter.
PRINCIPLE

An infrared radiation source emits IR-radiatioraokide range of
different wave lengths. Typically two optical fiileepermit the passage
of only two defined wave lengths of small band \wittom the radia-
tion source's spectrum. Those two defined bandwidth each char-
acteristic for the gas components 1 and 2 to beradted . At those
wave lengths the gas components will absorb IRatadi. A rotating
shutter (Chopper) between radiation source andrgasuring cell
causes periodical interaction (rectangular sigolRR-rays on the gas
to be measured. The chopper design as depictedhstisat each
component generates its own intermitting frequeditfgring from the
other one. This permits exact attribution of theasuging signals to
the specific gas under test.

In case the gas measuring chamber contains moseathieh are
sensitive to the wave lengths passing the optiltat,fsuch molecules
will be excited by the periodical radiation impwdsghich means they
absorb energy and warm up briefly the gas in teedeamber as long
as the chopper aperture permits radiation to gdmsgas will cool
down immediately, however , as soon as the chogip@s passage of
radiation. The previous described cyclic interawdiovill generate
pressure impulses in the (closed) test chambeps&mtensity is
proportionate to the gas concentration containéé. gressure im-
pulses will then be converted into electric sigrnalsa measuring mi-
crophone. The electronic evaluation unit will filtend amplify the
transmitted overlapping electric signals and fropluaality of indi-
vidual measurements it will determine a final vadeparately for each
gas component. Based on those final values theeotrations of gas
components 1 and 2 are being calculated via cabior&inctions
characteristic for every sensor and filed in thesoging computer's
configuration library. The measured data (concéiotna ) are then
being displayed and being available for printo@nsfer and storage.



2.2.3. Equipment Diagram (schematic)

Fig. 5

Equipment Components Diagram
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2.2.4 Description of equipment function

Main purpose of instruments type M.A.C 2040 istieasuring of gas
concentrations in plants, workrooms and the amlaerivl. A.C 2040
instruments are equipped with between 1 and 3@aplgg inlets,
which may be controlled either automatically by ggglipment soft-
ware or by an external control unit (of an inst#dia or machine).The
limiting values (alarm levels) for each measurihgmrnel may be set
separately in correspondence to existing requirésnen

For measurement of the gas concentration at tbetsel measuring
channel the gas to be analyzed is being suckedheteensor (active
sample extraction) by a built-in diaphragm pumpavidust filter and
the measuring gas tube. The valves installed itasiechamber are
being closed after there. During the measuringgssevhich lasts
about 10 seconds as a standard, a large numbetieidual measured
data is being integrated. The resulting values sihypwn the display
consecutively for comparison with the limiting valapplicable to the
actual measuring channel. After termination ofrtieasuring
procedure the test chamber is being flushed wigmtw actual gas in
preparation for the next test sequence.

A complete cycle takes about 20 seconds as a sthrniia evaluation
of the comparison: limit values vs. measured vatakss place after a
certain delay preset by the equipment softwaredermoto avoid incor-
rect readings eventually caused by momentary asioitls of gas con-
centration.

In case the comparative evaluation shows valuesbile given limit
the connected plant/machine control is being infefrhy closure of a
measurement channel related potential free relatact The corre-
sponding optical ,STOP - GO " indicator will sigri@elow limit"
(green light). Exceeding of preset limit will letmlomission of con-
tact and the red light will be on. Quitting the reegement channel in
this state will cause the optical and additionallyacoustic signal to
go to the alarm state, an alarm contact being aetts When switch-
ing from one measurement channel to the otheroon finy test chan-
nel to the stand by mode, an built-in printer(Optipwill print out
automatically the last measured concentration armdidition the
evaluation in reference to the preset limit. Iniadd average values
of gas concentration over certain time intervaly iva established
and printed out subsequently. A Memory Card (Op}ianll permit
long time accumulation of average concentrationeshs well as
facilitate access to their evaluation and storagside of the instru-
ment.



2.3 Supplier-based configuration

For best possible adaptation of instrument to thesaged task the fol-
lowing parameters of the configuration may be deteed by the cus-
tomer for their integration at the factory or bytaarized service per-

sonnel.

alarm thresholds (in g/m3)

operating mode (externally controlled or automatic
measuring operation)

cyclic zero value measuring (activated, not attigiatime in-
tervals)

reference temp. and -pressure  Standard: 0 °C @@l rhbar

time for measuring cycle Standard: 20 seconds

The changing of operating mode and/or of cycle tiagiires exchange
of standard software against special software.

2.4 Adaptations at customer's facility

2.4.1 Adjustment local time/ date

At the right-hand side of the display and abovetése indicator light
two switches are to be found behind two small bareke front plate.
These switches may be activated with a simple stirawdriver or
with a similar tool (Fig. 1, item 4) in order totder instance exact lo-
cal time and calendar date.

The setting of time and date is achieved by folluysteps:

Switch off instrument

Keep upper switch in pressed down position andcéwman instru-
ment

The instrument display will read as follows:

____|

1 = mode "set hours" XX = hours

t the upper switch any full hour between "00 and'®dy be se-
lected and set
Confirm the hour set by briefly pressing the lowesitch



The instrument display will then read as follows:

i

2 = mode "set minutes" XX = minutes

With the upper switch any setting of minutes betw&®" and
"59" may be selected

Confirm the minute(s) set by briefly pressing tbevér switch

The display reading will then go to

i

3 = mode "set day" XX = day

Select any desired day between "01" and "31" omufpeer switch
Confirm calendar day set on lower switch with bpedssure

Next reading on the instrument display will be:

i

4 = mode "set month" XX = month

Select any desired month between "01" and "12"mweu switch
Confirm this input with brief pressure on lower 8w

What appears next on the display is:

i

5 = mode "set year" XX = year

Select with the upper switch any appropriate figogeveen ,95"
and "10" to mark the actual year of operation waitthie time period
from 1995 until year 2010

Confirm that input with lower switch too.

At this point three brief beeps will confirm thetered adaptations
The instrument will continue with normal start-up.



2.5. Technical data

Dimensions : Height approx.: 135 mm =5.31in
Width (standard unit) approx.: 235 mm =9.251in
Depth approx. : 225 mm =8.86 in
with integrated printer
width is approx.: 320 mm =12.6 in

Weight : approx. 4 kg (standard unit)

Electrical mains : 115/230 Volts AC, 50/60 Hz

Power consumption : max. 45 Watt
with integrated printer :max. 65 Watt

Temperature range : during storage: between appfd@°C to +60°C

(+14°F to +140°F)
during operation: between +10°C to +40°C

(+50°F to +104°F)

Air moisture range: 0 to 95%, non condensing redahumidity

Digital display : 5-digits, 7-segment-LED-display

Measuring principle :  physical, infrared spectrgsgmpto-acoustic sensor

Measuring range : standard sensor (E) :

(typically) 0,5 g/m3 - 6,0 g/m3 resp. approx. 70 ppm - 800(Ppm

optional sensor (N) :

35 mg/m3 - 29,6 g/m3 .5 ppm - 4.000 ppm

optional sensor (G) :

5 mg/m? - 8,9 g/m3 resp. approx. 1 ppm - 1.200(ppm

@ data for PERC, at 0°C, 1013 mbar
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3.

Mounting and Installation
3.1 Mounting
MOUNTING
STE
In order to assure trouble-free functioning of theinstrument, @]

mounting it at a site as free of vibrations as pogde is of essence. The
instrument should be kept at a safety distance oftdeast 5 cm away
from all surrounding walls to ensure free airflow for cooling of the
equipment (see also chapter 3.2.2 for reference).

Exposure of the instrument to low frequency vibratons(up to 30
cycles per seconds) is to be avoided

The instrument has been specified for an ambiempéeature range from
+10°C (+50°F) up to +40°C (+104°F). Condensationipmoisture
inside the instrument is to be avoided.

FILTERS

For protection of valves and measuring chamber agast pollution all @]
measuring points have to be provided with approprige filters. The
filters must be installed right after the valves ofthe machine or at the
gas-intake pipe respectively

Suitable filters are of such quality that they wadlither adsorb molecules
of the gas components to be measured in the fittesing nor in the fil-
ter element itself. Moreover will they permit fdion of particles the
size of 5 micrometers.

3.2 Installation for plant control.
3.2.1 preparations at machine

Installation of the instrument has to be carrietlinaccordance with

instructions lined out ilnnex A.
LENGTH OF

GASTUBING
It should be noted that the measuring computebbas laid out for
measuring gas line lengths up to 5 m (16 ft) of B-fése (of 4/2,5
mm diameter). In case there should exist a req@rgrior hoses of a
different length or diameter, then the necessaysshave to be
coordinated with 4 before installation.

11



MACHINE
INTERFACE

Communication between measuring computer and madaintrol device
normally takes place via the machine interfaceuts@nd outputs are assigned
to Sub-D-Connector (rear panel of instrument),fgpe?, item 6. The connec-
tor assignment as well as the denomination of itireats are depicted in

Annex A, fig. A2, A4, and A5.The inputs are galvanic separated from the
measuring instrument by means of an optocoupler.

The outputs consist of potential free relay corstathe interface connec-

tor is connected with the machine control or witletler sort of control

via the interface-cable. (Please refeAtmex A, fig. A2 and A3)

The communication between Measuring computer archmea control
may also be performed via the serial data interR8e232C/RS-485. For
this purpose the standard software would have &xbbkanged against a
special software.

3.2.2 Measuring instrument
INSTALLATION
AT MACHINE
CONTROL
PANEL ETC.

For integration into control panel of machine or smilar location
The intended installation site should offer follogienvironment:

1. ambient temperature between +10°C and +40°C (+&0%2.04°F)
2. lowest possible vibration level
3. unimpeded airflow to integrated instrument cooliags

When mounting instrument in machine panel maintainfree @]
spacing(distance to other instruments, switchboard, cabiets etc.)
of at least 50 mm (2 in) laterally, on top and bels@. At the rear
end at least 60 mm (2.4 in) of free spagrust remain for
connection of control cable and for gas tubes.

The reduction of the clearance around the instrumenmay lead to
overheating and logically to malfunction or total filure of
measuring computer!

Installation of the instrument has to be carrietlio@ccordance with
the instructions given iAnnex A.

12



ELECTRIC
CONNECTION
Electric connection

The electric mains for M.A.C 2040 must meet théofeing
requirements:

Nominal voltage 115 /230 Volt A/C
(if printer is integrated, pay atten-
tion to preset supply voltage!)

frequency 50 or 60 Hz

power consumption max. 45 Watt without integrated
printer,
(with integrated printer max.
65 Watt)

Before connecting instrument to electric mains vefy if supply
voltage meets those requirements and if it has be@expertly fuse
protected. Incorrect voltage may cause the fuse tfie instrument

to blow or damage the instrument itself.

WARNING ! HIGH VOLTAGE! @
Prior to opening up of instrument for any reason, is main power

supply cable must be unplugged!

SAMPLE GAS
CONNECTIONS

Sample gas connections

The sample gas inlet and outlet of M.A.C 2040 &g in

Chapter 2.1.2, fig. 2, items 8 and.9

Additional detailed information concerning sampées gubes, instal-

lation of dust filter and about sampling of measgrgas is given in

Annex A. Periodical changing of filters is describedChapter 7,

Maintenance.

intervals will inevitably lead to malfunctions or to damages on the

Installation of filters and undue extension of maitenance @
measuring instrument !

In order to avoid clogging of valves or contaminatn of @]
measuring chamber, the instrument should only be agrated with
appropriate filters installed right behind the valves at the
measurement point!

13



Start-up

Before connecting the instrument to the main, ngke that supply voltage
strictly corresponds to the requirements detaite@hapter 3.2.2

transportation safety device of the printer and thedust seals from the
measuring gas inlets and outlets. Also check theistence of the
zero gas filter.

Before starting-up the instrument, remove from instument the @

Now you may start the instrument by activating Meester Switch on the
instrument front panel (fig. 1, item 1).

Operation

As soon as the instrument has been connected toaims and switched-on,
it will automatically run through the following réine before starting the
actual measuring operation :

Self-Testing
Warm-up period
Auto-zero adjustment

After switching on the instrument the L/C displaylindicate

meaning a panel test is on-going.

The subsequent indication

signalizes a brief automatic self-test

and with

the warm-up period begins.

14



5.1

5.2

Self-testing of instrument

During the warm-up period and also while in normgération (except
while in Stand-By-Mode!) the instrument will caroyt automatic self-
testing at intervals of approx. 20 seconds as ekcbe important instru-
ment functions. At such moments the control lanegtwill flare up
briefly.

In the event of any malfunction, the warm-up pewodhe actual meas-
urement cycle will be interrupted with the mostlgable fault appearing
as error code on the display ($&leapter 6, - Malfunctions). Simultane-
ously an acoustic as well as an optical alarmlftag of display and of
the fault indicating lamp) will come on, which che stopped by press-
ing the alarm-quit-button (if realized at the cocteel machine/plant) or
which will stop automatically after 1 minute. Inseaof a malfunction of
the instrument, a restart of the latter becomesswsy.

Warm-up period

The measuring chamber of the sensor is being hegtedtil 53°C
(127°F) have been reached. This will take approtetgal5 minutes at
an ambient temperature of 20°C (68°F). The actymbyailing tempera-
ture inside the measuring chamber will be displapeiC.

i

XX represent the temperature reached. After 53°C B)2¥@ve been
reached, warming up is being continued for anoBl0€r seconds

(5 minutes) by precaution in order to make surétti@whole unit has
adopted the desired operating temperature.

Once sensor-operating temperature has been reatibeldy will show

i

whereby the position€XX will indicate the number of seconds remain-
ing until termination of warm-up period.
When display changes to

i

sensor valves, zero gas valves and instrumenttaatliee are being
opened and the measuring gas pump switched omlér tw flush the
sensor during the remaining 50 seconds.
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5.3

Following then is the next self-testing cycle, theplay reading again

Now the instrument starts a zero adjustment

Zero adjustment

Repetitive zero adjustment will compensate possibnges in the sen-
sor equipment (e.g. aging of infrared source) amiway eliminate zero
drift. Ambient air is being sucked in through thetalled activated car-
bon filter (fig. 1, item 5) or as may be the cds®tgh an external zero
gas inlet (see below) and measured in the sensme $ a properly
serviced zero filter the activated carbon will atbsthe measurable sub-
stance(s), the concentration of substance(s) isg¢hsor equals zero.

To provide error-free zero adjustment , the activaed carbon filter @]
must be changed regularly. Spent activated carborilters will lead to
incorrect test results or to error indication

INTERNAL
MEASURING
RANGES

M.A.C 2040 may be delivered with different seng@ee Annex B
which, depending on the requirements, have upinbeBnal auto-
switching measuring ranges each. The zero cond¢@mtia being meas-
ured and adjusted for every internal measuringea@uly under the
condition that at leagt consecutive zero adjustment cyclesme within a
specified tolerance, the zero value will be acogplie case a measuring
value exceeds the specified tolerance (causedby aycontaminated
measuring chamber or by leaks etc.) the numbeitlodio measured
values will be reset to zero. M.A.C 2040 will thesmew its effort for
zero adjustment. If after 50 attempts less thaonéecutive values prove
to be correct, the instrument will stop zero adjustt and indicate a

failure (seeChapter 6).
DURATION OF
ZERO
ADJUSTMENT

Duration of zero adjustment for every internal meag range is approx.
4 minutes in a favorable case. In the most unfdlerease this operation
may take up to 15 minutes if e.g. the gas pathe@mnteasuring chamber
are contaminated. If no correct zero adjustmeheisg achieved within
this time bracket, then a failure indication wid given (se€hapter 6).
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ALTERNATIVE
ZEROGAS

In the event that the gas to be measured is aawdestvhich can not be
retained on activated carbon, then an externalgasde.g. nitrogen or
clean air) may be applied to the zero gas mietero pressure

DispLAY
During the zero adjustment the display will shoe theasuring range
actually under test and additionally the progrdst® zero adjustment:

X indicates the actual measuring rang¥, the number of measurements
whose results lie within the specified tolerancacket.

After successful zero adjustment the instrumeritamtomatically switch
to "Stand-By-Mode"

Depending on the configuration of the instrumerg stand-by mode will
either be maintained or it will automatically switover to measuring at
a pre-configured channel.

AUTOMATIC
ZERO
ADJUSTMENT

M.A.C 2040 automatically carries out a zero adjwsthprocedure after
every activation of the mains switch.

MANUAL ZERO
ADJUSTMENT

In those cases where M.A.C 2040 has been in oparatier a period of
several daysvithout interruption and only low gas concentrations are
to be measured, a manual zero adjustment is recadede

The user may trigger such manual zero adjustmeptdxssing the push-
button "Reset” on the rear front plate of the CPdeMle (see fig. 2, item
11).

The instrument will then initiate the power-up-ayclescribed in this
chapter . This sequence includes carrying out @ aejustment.

CycLic ZERO
ADJUSTMENT

In cases where the instruments are intended t@ semontinuous op-
eration, it is recommendable for the user to opafiivation of the pro-
gram function "cyclic zero adjustment” at the mactidirer's side or by
authorized service personnel, rather than selethegepetitive manual
triggered zero adjustment.

17



5.4

5.5

As an interval for cyclic zero adjustment any fudlur within a time
bracket between 1 and 35 hours may be set up fartlggam. The inter-
val to be set should reflect the intensity of ofjiereas well as other local
influencing factors e.g. change of shift etc. Uslepecified differently
by the User, an interval of 12 hours will be prognaed by the
manufacturer.

After every lapse of the programmed time inte@lnting from the
start-up moment, the measuring operation will be interrupted tddle
lowed by a zero point adjustment. Thereafter thasugng operation
will be resumed.

Automatic measurement operation

When programmed for automatic measuring operakibA,C 2040 will
directly change over to measurement operation aftecessful zero ad-
justment (se€hapter 5.6,Measuring process).

With programmed automatic measuring operation the and-by-
mode is not activated

Externally controlled measurement operation

When programmed for externally controlled measurdgraperation, the
instrument will fall into the passive mode "Stangl-bfter successful
zero adjustment and show at the display

|

whereby the decimal point will slowly move fromtléd right across the
display and no measuring activity goes on.

While all other components are fully availablelas tstage, only the
pump is switched off for optimization of its sergitife. However, only
30 seconds after a measurement request has besm would the in-
strument resume its measuring activity.

In this mode M.A.C 2040 is expecting a requestfieasurement to be
put in. By means of the standard machine interfaaterequest will be
sent to the instrument by the external controlgisie signal MRQ(1..3),
(for reference seAnnex A, fig. Al, A2).

The request for measurement, however, may alsmhsnhitted via se-
rial interface RS-232C/RS-485. That configuratiol krgquire an ex-
change of the standard software against speciavacd.

18
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5.6 Measurement process
DisPLAY

The instrument display is informing the user durting measuring proc-
ess continually about the actually measured gasertration in units of
g / m3(referring to preset normalized parameters) whgrexample

corresponds to a concentration of 1,253g/m

If the lowest result on display is headed by theel\, this means that
the measured result is beyond the measuring rdritpe astalled sensor.
In clear: amA in front of the lowest measured result signifiesttthe
really measured concentration value is lower thandisplayed result,

whereas ar\ in front of the highest displayed value indicatest this
value has actually been exceeded (overflow of nigagsuange):

REFERENCE
CONDITIONS

The displayed measuring results for concentratierreferring normally
to a reference temperature of 0°C (+32°F) and tatanospheric pressure
of 1013 mbar (14.69 psi). Other reference tempesatand -pressures
may be preset by the factory. The actual atmosplpeeissure on site will
be measured in M.A.C 2040 and the concentratiomegatorrected
accordingly. The measuring gas will be kept at@stant temperature of
53°C (127°F), so that in a normal case the infleepicthe measuring gas
temperature may be neglected.

In Annex D the conversion from concentration units g/m?3 topg be-

ing explained for several substances.
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MEASURING
CycCLE

During every measurement the standard measurirgygrowill run
trough the following cycle:

1. the measurement cell is being flushed with deheasuring gas for
about 5 seconds.

2. then the instrument goes on hold for about 8rsg€ to let gas pul-
sation calm down.

3. now the measurement is carried out. The restitteomeasurement
will be a mean value being formed from quite a nantf single
measurements.

4. the measurement result is being compared wétipthaset alarm
threshold value and if it falls short of the aldrmit as well as re-
mains within the time frame allowed for evaluatiargorrespond-
ing signal is transmitted via signal line MOK(1.(8)osing of a
contact) through the standard machine-InterfaceAsaex A, fig.
A2).

The evaluation allowance , i.e. time span duritgctyv the result
must steadily remain below the alarm threshold e/aintil a
MOK(1..3)-signal will be released can be changednayufac-
turer. Standard value is 2 measuring cycles.

The standard measurement cycle takes 20 seconelsiaBgoftware ver-
sions with different cycle times are available.
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6.

Operational Failures
6.1 Messages on instrument display

Messages about errors are displayed as coded @ifimm
Simultaneously the contact PMSR (instrument readyrfeasurement)
on the machine-interface (see afsmnex A, fig. A2 and A5 is opened
and the contact ALARM will be closed. The alarm nb@yquitted via the
input AQUIT (quit alarm, machine control) or it Wdome off after 1
minute automatically. In case of malfunctions af thstrument (e.g. IR-
source defect), PMSR will not be closed again greration of the in-
strument cannot be continued right away. In thenegéother errors,
continuation of operation is possible in normalesasee below).

There are two kinds of messages to be differentiade

WARNINGS

6.1.1 Warning messages

indicating a critical operational state of the raghtent or warning
about critical ambient conditions.

Warning messages should cause the operator in chargo take
corrective action towards termination of critical date

If the critical condition is terminated, the warning will come off
automatically

E 4001- "Printer not on-line"
cause:
- printer not on-line

corrective action:
set printer on-line

E 4003- "Error data storage - memory card not inserted
cause:
- data storage device missing

corrective action:
install data memory card

22
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FAILURES

6.1.2 Failure messages

are indicating (with acoustic alarm and blinkinguge-indicating
lamp) that a direct return to normal operationhaf program is not
possible. The instrument must be switched off. Afigccessful elimi-
nation of cause for failure or breakdown instrumaaly be switched
on again for normal start-up procedure.

WARNING ! HIGH VOLTAGE! @
Prior to opening up of instrument for any reason, is main power

supply cable must be unplugged!

E 1001- "Error Sensor - Chopper"
Explanation:
Chopper-motor not starting.
probable causes:
- instrument temp. too low ( < 10°C resp. < 50°F)
- transportation damage (shutter of chopper beotoms
jamming)
- motor defect

corrective action:

if instrument is too cold:

Acknowledge receipt of signal/ignore it, let instrent run in
this condition for 15 minutes, switch off instrumiexmd restart it
after 30 seconds. If failure re-occurs more thaindwonsecu-
tively, exchange of the measurement cell will bgureed
(service org.)

in case of transportation damage or of motor defect
switch off instrument and restart it after 30 satonif failure
reoccurs more than twice, exchange of measurenedintid be
required (authorized service organization)

E 1002- "Error Sensor - Heating "
Explanation:
Measurement cell is not heating up
probable causes:
- heater cartridge defect-
- electronic control defect-

corrective action:
switch off instrument and restart it after 30 setrin case failure
re-occurs twice, exchange measurement cell (seovig¢
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E 1003- "Error Sensor - IR-Source"
Explanation:
Evidently no power consumption at infrared source

probable causes:

- electronic control defect

- infrared source defect

- transportation damage (filament broken)

corrective action:
- exchange measuring cell (service org.)

E 1004- "Error Sensor - no signal of component 2"
Explanation:

Measurement amplifier defect or instrument-integgatalibration
data destroyed (stored on EEPROM) or measuringleéict

corrective action:
- send instrument for repair (factory or authorisedvice org.)

E 1005- "Error Sensor -Calibration no signal”

Explanation:

instrument-integrated calibration data destroy¢orésl on EEPROM)
or measuring cell defect

corrective action:
- send instrument for repair (factory or authorisedvice org.)

E 1006- "Error Sensor - zero setting unstable (filter sgnt?)
Explanation:

Sensor unable to conform preset value within datexditolerances
during zero setting.

probable causes:

- zero-gas filter spent

- measurement chamber leakage at inlet/outlet\gate be-
cause of insufficient dust filtration or excessseection (higher
than 50 mbar = 0.7 psi)

- Excessive suction may also be caused by tubéhsm@xceed-
ing permissible length.
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corrective action:

replace zero-gas filter (activated-carbon filterimstrument
front panel). If problem re-occurs, exchange of soeiag cell is
required (service org.).

maintenance intervals will cause malfunctions or daages of

Incorrect installation of filter and undue extensian of @
measuring instrument.

E 1009- "Operating temperature too high*
Explanation:
Ambient temperature higher than 40° C resp. 104°F.

probable causes:

- Instrument is directly exposed to external heatrses
(inadequate ventilation, high solar radiation, peofatic in-
stallation site).

- blower-fan (or fan control) defect

- electronic control of heater defect

corrective action:

- At occurrence of this error message, operatcharge should
at first check if external influences are causimg tritical
situation, and if applicable, eliminate those nagainflu-
ences.

- In case error message was not caused by exieflu@nces,
defect module(s) should be replaced (Service org.).

E 2001- "Error pneumatic system - pump*
Explanation:
Pump does not supply measuring gas (no pump nodible)

probable causes:
- pump defect
- gas return-tube or -valve (at machine) is blocked

corrective action:

- replace MG-MIF-module (Service org.)
- remove circulation blockage in gas return system
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E 3001- "RTC (Real Time Clock) module defect"
Servicing required. Send instrument for repair

E 3002-"AD-converter defect”
Servicing required. Send instrument for repair

E 3003- "EEPROM defect"
Servicing required. Send instrument for repair

E 3004- "incorrect/corrupt configuration data*
probable causes:
- defect in data-/program - memory or manipulatathd
corrective action:
- Servicing required. Send instrument for repair

E 4004- "Error data storage - capacity used up“
cause:
- data storage capacity used up

corrective action:
- exchange data storage device

E 4005- "Error data storage - memo-card write protected”
cause:
- write protection on memo-card

corrective action:
- remove write protection

E 4008- "Error data storage - memo-card defect”
cause:
- memo-card defect

corrective action:

- replace memo-card

E 6001- "Error during (re-) calibration®
For cause of error and for corrective action sea@®instructions

E 9999- "Error of operator”
Error in operation of instrument. For correctivéi@e please refer to
corresponding instruction in instruction manual andervice guide.
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6.2 Communication problems between instrument andlpnt control

Further down some malfunctions are listed which megur during
communication between plant control and the Meagu@iomputer
M.A.C 2040

For easy detection of these problems use the Intede-Tester G1289. @]

6.2.1 Errors caused by plant control

MRQ(1..3)-Signal not constant during request for
measurement
If significant voltage breakdowns (longer than 5€) mccur,
unintentional switch-over to a non-selected chanme} hap-
pen.

Involuntary switch-over of channel
If on request from plant control the instrumentisasuring on a
particular channel and if by mistake plant contegjuests si-
multaneously an additional channel for measuring,itstru-
ment will automatically switch to the higher numéeichannel.

No reaction of instrument on channel switch-over.
If (on interconnection systems with D/C-voltageg tilus and
minus wires of MRQ(1..3) signals are twisted bytaks, this
will not damage the interface, but the instrumeititvot react
to request(s) for measurement either.

No reaction of instrument
In case the signal ,CRON" has not been set by thehine
control, instrument will not react to any requdstsmeasure-
ment.

Alarm-reaction of instrument on channel change-over
If, at a changing-over of channels, the controldashthe quit
channel starts blinking alternating with the cohlamp of the
consecutively selected channel and if at the sanmethe alarm
comes on, then this channel change-over has présyineen
initiated at a moment when either gas concentratias in ex-
cess of limit or the evaluation time allowance was short. In
such case the plant control obviously performedwomatic
switch-over without waiting for the MOK(1..3)-sigrfeom the
instrument.
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6.2.2 Error on interface cable

No reaction of instrument
broken wires on interface cable or on plug

6.2.3 Error on measuring computer - interface modwd

No reaction of instrument on request for channel cange
If the instrument does not change measuring chanakhough
the control signals MRQ(1..3) and CRON have colydeten
issued at the plant control side, at first therfiai@e cable has to
be inspected for defects (broken wires or bad absitalf no
defect can be located there, the interface modaddd be re-
placed (service org.).

No reaction of instrument even if results remain blew limit
In case the instrument does not evaluate resdpeotively
does not acknowledge signal, although at plantrobside the
control signals MRQ(1..3) and CRON are found t@be,
check first if the red - or the green light of #tennel con-
cerned is activated on the instrument front panaiod. If no
such light is on, measuring time should be extentfesituation
is not improved thereby, verify if result signaintacts are prop-
erly connected at plant side. In the affirmatives interface ca-
ble should be inspected for possible wire damagease no
defect is found on cable either, the interface ntas to be
replaced (service org.).
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7. Maintenance

7.1 General hints
The instrument has been designed for optimum maadbdity. A skilled
User may perform all conditioning maintenance wioirkself if required.

CLEANING

The instrument housing may be cleaned with a smdoth which has
been wetted with water and only a few drops ofrtd@ag agent.

Never use organic solvents (e.g. PERC, TRI, Aceton@rganic
solvents may be harmful to instrument front panel ad painted
surfaces.

7.2 Exchange of Activated Carbon filter

O

ACTIVATED
CARBON
FILTER
EXCHANGE

In order to receive flawless zero adjustmentsattiezated carbon filter
must be changed regularly. The exchange interdastsongly depend
on:
dust content and concentration of components todesured as well
as content of chemical combinations in the amlagnivhich may be
adsorbed by activated carbon. The higher the cts)tdre sooner an
exchange of the filter element will become neceassar

the frequency of zero adjustments (among othersralgnt on operat-

ing period of plant).

We recommend to change the activated carbon filtezvery
3 months.

Wrong installation of activated carbon filter or postponement of due
maintenance will lead to malfunctions of the instrinent !

For filter change proceed as follows:

The activated carbon filter (zero filter) is locatieehind the circular
cover plate on the front panel, Figure 1, Item 5.

Lift up this circular cover plate by carefully levwgg it open with a
small screw driver. Insert the screwdriver at th&déned edge of the
cover plate.
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Insert the supplied filter-exchange tool into tipeeing. Turn it care-
fully until it clicks into place. Now unscrew filtdrom its socket by
turning tool counterclockwise.

<
| E—
1 2 3 4
Fig. 7
1 thread
2 rubber gasket
3 click-in-pins on filter
4 filter-exchange tool

Insert new filter into filter-exchange tool .Makers that the rubber
gasket (fig. 7, item 2 ) of the filter cartridgeimsplace. Insert tool with
filter into opening on instrument front panel.

Screw in filter clockwise into its panel-mountedket. Tighten filter
applying gentle effort only.

Never tighten filter too much otherwise thread migh break off!

Let circular cover (fig 1, item 5) snap back intorft panel with flat-
tened cover edge pointing to left hand side.

Complete printed text on supplied sticker by fdglim actual date into
line reading

"last filter change on.......
and apply sticker on left side of instrument righkt to the name

plate. This will facilitate your control of obsemnee of filter change
schedule.
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Always keep a sufficient quantity of the original @]
Activated Carbon filters and of dust filters available on stock.

Used-up dust- and Activated Carbon filter-cartridges may be
returned to ppm Messtechnik or to service shop foproper disposal.

Spare Part Order No.
Activated Carbon filter set (4 each) E 02853
Dust filter 1 (1 fitting) set (4 each) E 02851
Dust filter 2 (2 fittings) set (4 each) E 02852

Subject to change

7.3 Exchange of sample gas filters (dust filter)

Appropriate dust filters are of such nature as th#lyneither adsorb
molecules of the sample gas components in the &lement nor in the
filter housing. Furthermore must they permit fittoa of 5 micrometer
particle size.

of the measuring cell, the instrument must exclusely be operated

In order to avoid contamination of valves , of samie gas tubing, and @
using the original dust filters!

When changing dust filters ,proceed as follows:
In order to avoid contamination of sample- gasrtglduring changing
of filters, switch off instrument or pull off suot tube at rear side of
instrument.

Unscrew the dust filter screw caps .

Insert the new dust filter. A label attached ts showing an arrow
indicating the flow direction of sample gas.

The arrow must point towards tube end leading to istrument (not @]
towards end leading to plant)!

Write down actual calendar date on filter labelisTwill facilitate
control of observance of filter-change schedule.

We recommend to exchange dust filters every 3 mongh @]
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7.4 Exchange of instrument fuses
As an additional safety feature on M.A.C 2040 fusesinstalled on the

power supply assembly, on the MG/MIF-assembly, fsagex A5) and
on the optional integrated printer module (&mpter 8, Options).

Prior to replacing any defective fuse ,check at fst for fault causing
the defect and eliminate fault.
7.4.1 Fuse in power supply assembly

The electrical power supply assembly is securet wituse

5x20mm, 250V 2A MEF.
When exchanging this fuse, proceed as follows:

WARNING ! HIGH VOLTAGE! @
Prior to opening up of instrument for any reason, is main power

supply cable must be unplugged!

disconnect tubing (fig. 2, item 12) between MG/MABsembly and
Power- Supply Assembly on rear side of instrument

unscrew the 2 knurled thumb screws of the Poweplgupssem-
bly (fig. 2, item 5) and pull out that assemblyrfrainstrument
housing

remove fuse from its socket. If fuse is defecteplace it by new
fuse of identical type and specification.

Never use any fuse of a specification different fra the values
indicated by the instrument manufacturer ! Wrong fuses may

destroy the measuring instrument!

Put Power- Supply Assembly back into instrumentsiagiand
fasten it with the knurled thumb screws. Re-indiatling between
MG/MIF- Assembly and Power-Supply Assembly aftekimg
sure that the gaskets on the couplings are propepiace.
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7.4.2 Fuse on MG/MIF-Assembly

Between the two pins 21 an 22 of the SUB-D-Conneatathe
MG/MIF-Assembly a voltage of 12V DC is supplied wihiis
reserved exclusively for connection with the Inbed-Tester G1289!

Caution:
Do NOT connect any external consumer devices to gwoltage!

Or else a potentially hazardous galvanic bridging wh the
instrument electronics will take place!

In case of a short-circuit or an overload the fuse
5x20mm, 250V 0,25 AT

may blow. If this should happen, the fuse has toepéaced as de-
scribed in the following:

disconnect all channel tubes and return gas tue MG/MIF-
Assembly on rear side of instrument housing (figtédn 4) after
marking tubes in order to avoid mix-ups duringnstallation.
disconnect as well the tubing (fig. 2, item 12)vetn MG/MIF-
Assembly and Power Supply Assembly as between MG/MI
Assembly and Sensor-Assembly (fig. 2, item 10).

unscrew the two knurled thumbscrews of the MG/MI§sémbly
and pull out this module from instrument housing

remove fuse from its socket on module and, if yiad fuse to be
defective, replace it with a new one of identiggile and specifica-
tion.

Never use any fuse of a specification different fra the values
indicated by the instrument manufacturer ! Wrong fuses may

destroy the measuring instrument!

Slide back MG/MIF-Assembly into instrument housaryd fasten
module with knurled thumbscrews. Re-install th@pmarked
tubing (making sure that the gaskets on the cogglare in perfect
condition and in place).
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7.4.3 Fuse on Printer Module (Option V214)

The Printer Module (se€hapter 8, Options) is secured with a fuse
5%x20mm, 250V 0,63A T
In case exchange of this fuse is required ,proesddllows:

WARNING ! HIGH VOLTAGE! @
Prior to opening up of instrument for any reason, is main power

supply cable must be unplugged!

unscrew the 5 knurled thumbscrews of the printedule cover
plate on the rear side of the measuring computesihg and lift

off cover.

remove fuse from its socket. If fuse is defectrepmlace it by a new
one of identical type and specification.

Never use any fuse of a specification different fra the values
indicated by the instrument manufacturer ! Wrong fuses may

destroy the measuring instrument!

Slide back plug-in printer module and fasten cqiate with the 5
knurled thumbscrews.

7.5 Calibration of Instrument

The instrument-integrated functions concerning avalance of zero- @]
drift are described in chapter 5.3 of this instructon manual.

The possibility for re-calibration of the measurcmgmputer M.A.C 2040
is conventionally included in the scope of funci@f every software
version. For reference see separate calibratidrugtions in service
guide.

The re-calibration job may be done on site by atitkd service per-
sonnel.

Naturally the re-calibration may also be perforrgdhe manufacturer,
with either manufacturer's calibration certificatewith a calibration
certificate issued by a calibration inspector inaadance with the re-
guirements of the appropriate law or regulation.

Inform yourself which type of re-calibration is being required by @]
your competent local authority.
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8.

Options
8.1 Integrated dot matrix printer V214/V226)

In connection with option V226 (enlargement of dmassis to 340 mm)
a miniature matrix-printer can be installed.

The printer with its 4 needle-matrix-head and 3&rahter per line prints
on normal paper. The paper roll is 58 mm wide \aithameter of 48
mm. The paper is automatically rolled back duringtpg, which facili-
tates the storage of the printed data without gaps.

8.1.1 Printing Options
ProTOCOL

After switching the instrument on, warm-up and zsetting a proto-
col is printed in any case. The protocol contaesfollowing data:

Alarm threshold per channel
gas components to be measured
current date and time

location of the instrument (company, location)
STANDARD
PRINTOUT

A printing of the measured values is done as auttefehen the meas-
uring location is left. The printout has the format

Indication, if the last measured concentration has
been abovévalue > than...) or below(value < than...)

the threshold setting for the measurement channel.
(Printout of the alarm threshold in g/m3 and ppm).

Concentration value at he end of the measurement

in g/m3

Name of the measurement channel, current date

and time
PRINTOUT OF
AVERAGE
VALUES

By changing the settings in the configuration tgbke manufacturer
or authorized service) the printout of concentraverages over
certain periods of time is possible. As time in&dsv10, 15, 30, 60 or
480 minutes can be chosen. The average is printegubomatically
at the end of the interval. The printout of therage can be activated
for each measuring channel individually.
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If measurement at a certain channel is interrupteswitching over to
another channel within the evaluation time (1 todasuring cycles
depending on software-version), an error messagented out:

Meas. time too short for evaluation!
Location X ..DD.MM.YY HH.MM.SS

Measurement Location X = Name of measurement cthanne
DD.MM.YY = Date
HH.MM.SS = Time

Further error messages are not printed by the atdnteasurement
program.

8.1.2 Replacing the paper roll and the ribbon cartidge

The paper roll and the ribbon-cartridge can be ssm and replaced
through front door.

Fig. 8 The path the paper follows inside the printer

The paper path inside the printer can be seerawidg 8.

First, the front plate of the printer has to bersgzeby unscrewing the
upper two knurled thumbscrews. Then, the printechraaism can be
swung out of the instrument housing. By pulling the axis of the
paper roll, the kernel of the used paper roll candixen out.
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The fresh paper roll is slided over the axle ofgheer roll holder and
clipped back into the holder, where it is lockedi{gh paper direction
of the roll).

Cut the lead end of the paper straight and threiatbi the paper re-
traction slit at the lower side of the printer macism. When pushing
the paper feed button, the printer will automatycpull in the paper
and transport it through the slit in the front plabnce the paper lead
end gets within reach of your finger tips, it maydently pulled out
for about 25 cm (10 in) and fed back into the emépt housing
through the slit between the hinges. Wind it arotihedcore of the pa-
per wind-up reel. The reel flange has now to leesdlihome upon the
reel core. This will fasten the paper to the winder

Swing the printing mechanism back to the instrunfentsing and fix
the front plate with the upper two knurled thumieses.

Take care not to unwind too much paper from thehfirell when
loading or else the paper loop between supplyaeelprinter housing
may grow to such a circumference that it couldb@stowed well on
closing of the printer housing.

Pay attention not to clamp the paper when clogiedgront plate.

Be sure not to squeeze the cable on the lowehgeftt side of panel.
Such cases might lead to malfunction of the printer

EXCHANGE OF
RiBBON
CARTRIDGE

For exchange of ribbon cartridge, first open tloatfiplate by loosen-
ing the upper two knurled thumbscrews. Then renibgdront plate
by loosening the third thumbscrew in the upper reidd the plate.
Behind the plate there is a relatively large cutbubugh which the
ribbon is accessible. By applying gentle pressurésoleft-hand side,
the ribbon cartridge is levered out of the printexchanism. Insert the
new cartridge after tightening the ribbon by tughthe serrated ribbon
transport wheel. Snap the ribbon cartridge simelbaisly on both
ends into the printer unit. Load paper as descrideddre. Make sure
that the ribbon is sitting neatly and straighthae paper outlet slit. If
necessary, re-tighten it by turning the serrateldan transport wheel.
Swing the printing mechanism back to the instrunfentsing and fix
the front plate with all three thumbscrews.
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8.2 Parallel Interface V216

The instrument can optionally be equipped by thaufecturer or
authorized service personnel with a parallel iastegffor an external
printer. The pin-assignment of the 25 pin Sub-D-@mtor is Centronics
compatible and can therefore be used with mogtettandard printers.
The printers can be connected using a standardridt@mpcable.

The form of printout using this interface is eqtethe printout of the
internal printer (see chapter 8.1.1.). The priniswarried out with 10
pitch (characters/inch) and independent of the dfgEinter being used.
The instrument does not send any form feed.

The length of the printer cable must not exceed 5 aters (16 feet)! @]

/0\13
25 O 1 Strobe 12 iEtIBEFCe-I(;d
O
° 0 2 DO 15 ERROR
. 3 D1 16 nc
o 4 D2
. 17 nc
O . 5 D3 18
5 6 D4
) 19
. O 8 D6 21
. 0 9 D7 22 GND
. O 10 ACK 23
. e 11 BUSY 24
O 12 PAPER END
14Q/ ) 25

Fig. 9
25 pin Sub-D-Connector, pin assignment parall@rfate
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8.3 Serial interface

The serial interface can be either delivered a2B&z- or RS-485 inter-
face. The RS-232C interface can be used for datsitmission of up to
15m (50 ft) distance. RS-485 can cover distancepdbd 1200m

(4000 ft).

8.3.1 RS-232C Interface (option V105)

The instrument can be equipped at the factory avlerial RS-232C
interface for data transfer. The 9-pole Sub-D-Catores located on
the back of the CPU-assembly, (fig. 2, item 1.j &signment see
fig. 10.

The length of the connecting cable must not excedd meters @]
(50 feet)!

nc
RxD
nc
nc
GND
nc
nc
TxD
nc

\

o o O O

o O O
w
©Coo~NOoOOTh,, WN P

g

Fig. 10
9-pin Sub-D-Connector, female, pin assignment R8=23

The data transfer rate is set to 9600 baud, noydatj 8 data bit, 1
stop bit (9600,N,8,1) by the manufacturer. The ddiath software does
not support serial interfaces! For this purpose,siandard software
must be replaced. The data transfer protocol isrdesl in the ac-
cording software description.

The data is transmitted without hardware/software randshake! fi
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8.3.2 RS-485 Interface (option V106)

The instrument can be equipped at the factory avlerial RS-485
interface for data transfer.

The 9-pole Sub-D-Connector is located on the bdtkeoCPU-
assembly (fig. 2, item 1). For pin assignment gpelfl.

On the receiver-unit an RS-485 Interface must be ailable! @]

The maximum length of the connecting cable is liméd to
1200 meters (4000 feet)!

nc

wire A+
nc

nc
GND
nc

nc

wire B-
nc

o o O O
N

\I
o o O O

w
©Coo~NOoOOTh,, WN P

e

Fig. 11
9-pole SUB-D-Connector, female, pin assignment BS-4

The data transfer rate is set to 9600 baud, noydatj 8 data bit, 1
stop bit (9600,N,8,1) by the manufacturer. The ddanh software does
not support serial interfaces! For this purpose,siandard software
must be replaced. The data transfer protocol isrdesl in the ac-
cording software description.

The data is transmitted without hardware/software randshake! fi
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8.4 Analog-outputs

8.4.1 Options V218/V219 - analog recorder output QOmA / 4-20mA

When option V218/V219 is installed, M.A.C 2040 gqu@ped with a
galvanic separated current output.

Resolution of the output current is dependent ois@etype installed
and on the preset spread. During warm-up periodzarma adjustment
the recorder output is set to 0 mA respectivelyAl.rihis corre-

sponds to a concentration of 0 §/mMuring actual measuring the re-
corder output is set - prior to every pumping cydie the current
which corresponds to the actually measured coragmtr If an un-
derflow of the measuring range occurs, the outpset to that current
value which corresponds to the lower limit of theasuring range.

In dependence from sensor type and option instétiedollowing
values will result there from.

Sensor-Type | Spread Option V218 0-20 mA

1 1 mA=05 g/ 20mA= 104/

E-Sensor 10 10 mA9D5 g 20mA= 1y
100 resolution not possible

1 0,014 mA = 0,035 g/ 20mA = 50 g/

N-Sensor 10 0,14 mA 9,035 g/ 20mA= 54/

100 1,4 mA=0,035 g 20mA=05g/n?

1 0,01 mA=0,005 g/ 20mA= 104/

G-Sensor 10 0,1 mA9,005 g/ 20mA= 1y

100 1 mA =0,005 g/’ 20mA= 0,1g/p?

Sensor-Type | Spread Option V219 4-20 mA

1 48 mMA=05 g/ 20mA= 104/

E-Sensor 10 12 mA=05 g/ 20mA= 1y
100 resolution not possible

1 4,011mA = 0,035 g/ 20mA = 50 g/

N-Sensor 10 4,11MA = 0,035 g/ 20mA= 54/

100 512 mA=0,035 g/ 20mA = 05g/n

1 4,008mA = 0,005 g/ 20mA= 104/

G-Sensor 10 4,08 mA 9,005 g/ 20mA= 1y

100 48 mA=0,005 g/ 20mA= 0,1g/p?
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The following settings (adjustments) can be mad#hercard:

Jumper

Ji, J2 graduation of spread 1/10/100

J4, J5 output current range 0-20 mA/4-20 mA

J6 resistance load (burden) high /low
Spread:

The spread of the output current is set with thepkrs J1 and J2 .
The following settings are possible:

J1 J2 Spread
OFF OFF 1
ON OFF 10
OFF ON 100

ON: Jumper shorted
OFF Jumper open

The different resolutions resulting there from n@ygathered from
the tables above .

Current output 0-20 mA/4-20 mA:

With Jumpers J4 and J5 the card is adjusted fubwarrent
0-20 mA respectively 4-20 mA . Alway®th Jumpers have to be
set for thesamemode of operation.

Resistance Load (Burden):

With the Jumper J6 the rating of the connectedt@ste can be
selected. If the Jumper is set on position 'RLOADW
(Resistance load low), the connected current loast mot exceed
400 Ohms. In the position 'RLOAD HIGH’ the driveower is suf-
ficient for up to 800 Ohms.
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8.4.2 Option V220 - analog recorder output 0-10V

When option V220 is installed, M.A.C 2040 will bguspped with a
galvanic separated voltage output.

The resolution of the output voltage is dependingensor types in-
stalled and on the preset spread. During warmsue &nd zero point
measuring the recorder output is set to 0 V. Thisesponds to a
concentration of 0 g/m3. During actual measurerttentecorder out-
put is being set prior to every pump cycle to thatage which corre-
sponds to the actually measured concentratiom Ufralerflow of the
measuring range occurs, the output is set to thitdge which corre-
sponds to the lower limit of the measuring range.

This will lead to the following values:

Sensor-Type | Spread Option V220 0-10Volt
1 05 V=205 g/m3 10 V = 1og,m3
E-Sensor 10 5 V=205 gnd 10V = lgim®
100 resolution not possible
1 0,007 V = 0,035 g/m3 10 V = 5og/m3
N-Sensor 10 0,07 V = 0’035g/m3 10 V = 5g/m3
100 0,7 V = 0,035 g/m3 10 V = 0’5g/m3
1 0,005 V = 0,005 g/m3 10 V = 1og,m3
G-Sensor 10 0,05 V = O,OOEg/m3 10 V = 1g/m3
100 05 V = 0,005 g/m3 10 V = O,lg/m3

8.5 Option V230 - Additional Memory (SRAM-Card)

With option V230 it is possible to store averagkiga permanently. As
storage medium a PCMCIA 2.0 (JEIDA 4.0) SRAM menrmoayd with a
maximum capacity of 1 MB is used.

The maximum number of storable average valuespsring on the
type (and capacity) of the memory card used:

with a capacity of 256 Kbytes approx. 5200 values
with a capacity of 512 Kbytes approx. 10400 values
with a capacity of 1024 Kbytes approx. 20800 value

The number of resulting operation hours is dependimthe chosen av-
erage-time, the available capacity on the memorg aad the number of
already stored data files.
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The average values are written as an ASCII-FiB@5-format to the
memory card. With a PCMCIA 2.0 memory-card PC-dribe data can
be read by PC at any time. With the PC the trarsfledata can be proc-
essed by numerous spreadsheet programs.

8.5.1 Storage of average values

The average values are stored automatically, ifrtmory card is in-
serted.

Insertion and removing of the memory card may onlybe done
during operation when the TEST indicator is NOT on.Non-
complying to this rule may result in the total losof stored data!

If the instrument is switched off, the memory cardy be changed at
any time.

The memory-card is equipped with a write protecsaitch on its
front-end. If this switch is on, this will resutt an error message
'E4005 and the measuring operation will be discontindexicontinue
operation, the switch must be turned off and tlsériniment must be
restarted.

If there is no memory card inserted during thetsgaof the

M.A.C 2040, a warning messad@l003 together with a 20 second
acoustical signal is put out. Subsequently theumsént automatically
continues with the normal start up procedure.

An unformatted memory card is automatically forredtby the

M.A.C 2040. If during the formatting procedure dete of the mem-
ory card is encountered, the instrument issuesran message
'E4008’ on the display and the measuring operation is diszwoed.
For reason of data security, we recommend to fotheatmemory card
with a PC drive.

The insertion of the memory card is possible duapgration of
M.A.C 2040 under observation of the yellow testigadior. In this
case a new file will be created.

After the zero adjustment a file with today’s dagefilename is cre-
ated in the root-directory of the card. In ordeb&oable to distinguish
between different files created on the same dapuater in the file
extension is used. The file format will look like:

e.g. 02_05_95.000 1st file of May, 2nd, 1995
02 05 95.001 2nd file of May, 2nd, 1995

03_05_95.000 1st file of May, 3rd, 1995
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Each file can contain up to 1000 data recordsisfmumber is
reached, a new file is created.

The number of data files on a memory card is lichtte 64 files. If the
creation of a new file is impossible, a warning saege F4006° of

1 second duration together with an acoustical $ignaroduced after
each measuring cycle.

If the storage capacity is exhausted, a warningsaggs F4007 to-
gether with an acoustical signal is issued. In¢hise, on the PC the
memory card has to be deleted partly or completi@r archiving the
data.

The storage of the average values is done at thefaihe configured
average time. The data is then written in the farma

ppm Messtechnik
Copyright 1991-2000

Company: Sample Company

Loc. :Cleaner 47

CHAL1 : Ambient Air AL: 50 ppm
CHA2 :Drum AL: 270 ppm
CHA3 : Carbon Unit AL: 100 ppm

1;03.05.95; 9:10; 9:11; 0,035;0;-2
2:03.05.95; 9:11; 9:12; 0,035;0;-2
3;03.05.95; 9:12; 9:13; 0,035;0;-2
4:03.05.95; 9:13; 9:14; 0,035;0;-2

When opening a file, a header with data concerthiegcompany, lo-
cation and the names of the channels is storednnaction with the
alarm threshold values.

The average values are stored with sequentialdeaamber, date,
start of average interval, end of average inteawval the concentration
of the channels in g/in

In the concentration data among ,real“ values tillewing supple-
mentary values can occur:

0 channel has not been requested for measurememgduri
the preset time interval

-1 too less values for averaging

-2 this channel is not configured for averaging

The storage of the average values can be intedugtejection of the
memory card. After re-inserting the memory care, ittstrument will
continue the storage of the measuring values autcaig. In this
case, a new data file will be created first.
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8.5.2 Obtain information about occupancy of storagepace on Memory
Card

To obtain information about the already occupiedtage capacity of
the Memory-Card proceed as follows:

When M.A.C 2040 is switched off ,press the loweitslwbehind the
front panel, keep it pressed while switching-onittstrument.

On the display will appear the reading

|

wile the memory card is being surveyed for alreadyupied storage
capability. This survey may take a few secondsiafidished as soon
as the following data will appear on the display:

|

whereby XXX = already occupied storage space icgrer

If memory card is not inserted or not snappedhie,drror-message
'E9999' (operator's mistake) will show up.

The indication mode or the error message mode miybe aban-
doned by switching instrument off or by pushing &dsutton.

8.5.3 Readout and erasure of Memory-Card

Readout and erasure of the memory card is perfousmed) a JEIDA
PC-drive assembly. Please follow the instructioinanufacturer of
the PC-drive when performing such a job.

8.5.4 Exchange of Lithium-Battery

When M.A.C 2040 is switched off , the data on thenhbry-Card will
be held by a lithium battery. Under normal condis@ fresh lithium
battery cell on a memory card will warrant a dataiege life of about
3 years. When exchanging the lithium battery pldakew the rele-
vant instructions delivered with the memory card.
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Annex A : Installation

1.

Installation site.

In order to warrant a trouble-free operation of Measuring Computer
M.A.C 2040 the equipment should be installed inbaation-free instal-
lation site.

Any exposure of instrument to low-frequency vibratons
(up to 30 Hz) are to be avoided.

The installation location is to be selected in sachanner that the in-
strument may be operated and read with easeedfually important that
the activated carbon filter installed behind tr&nament front panel is
easily accessible for scheduled filter replacement.

For cooling purposes the instrument must be s&t spch a manner that
free circulation of the ambient air is unobstruct®d the other side it
must also be protected from exposure to very delstyronment or to
splash-water.

In practice a clearance of at least 5 cm (2 incheayay from any @]
surrounding wall must be omni-laterally kept to pemit proper
cooling.

The instrument has been designed for operation anabient tempera-
ture range from +10°C (50°F) up to +40°C (104°FXximaum. Conden-
sation of air humidity is to be avoided. An integchprotection mecha-
nism will switch off the measuring operation if theaximum permissible
internal temperature is exceeding a limit of + 6Q180°F). In this case
the instrument will issue a malfunction message.

Electric connection

Nominal Supply voltage : 115/ 230 Volt A/C (if pter is inte-
grated, pay attention to preset supply
voltage!)

Frequency: 50 or 60 Hz

Power Consumption: max. 45 W without integratedtpri)

(with integrated printer max. 65 W)

Connection of the instrument to the mains shoulddmired with a
safety fuse (e.g. automatic fuse 8 A) and it shiveldeparated from the
mains connection of the plant resp. machine. lfilm@nnections are cir-
cuited together there is a danger of infiltratignEBM-bugs via such di-
rect connection with the plant. Securing such pplaitic interconnection
against EM-bugs would be an alternative.
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Sample gas connection

The sample gas ports (suction and return) at @uet gind must be shut
off by a 2/2-way-valve each. Those valves haveetofrened or shut by
the plant control.

Since pressure differences between sample gas- trded -outlet in- @]
fluence the measurement result and if exceeding t&fential pressure
of 50 mbar (0.7 psi) they might even damage the se8ng microphone,
it is essential that gas samples tapped from theanit are returned to
the plant through a port very close to the suctiorpoint!

The sample gas return system must be providedan2#3-way valve,
which is switched by plant control in parallel teetoutlet valve.

The valve of the sample gas return system must bermected in such @]
a way that an escape of the returning sample gastmthe ambient is
possible if the valve is switched off e.g. during easurement of
ambient air, purging of measuring cell in the passie mode, zero
adjustment!

The sample-gas feed tubes must be provided witleadke dust filter
version 2 (see alsdhapters 7.3 and end of 7.2The filters must corre-
spond to the requirements as per Chapter 3.1 ansstadled at the be-
ginning of each gas tube. By means of the filteesrheasuring instru-
ment and the measurement system tubes are prosgaetst pollution.
Suitable filters are of such quality that they wadlither adsorb measur-
able gas components in the filter element nor énfilker housing. As an
additional feature the filters must permit theréition of particles size

5 micrometers.

In order to avoid pollution of valves and of measung chamber, the @]
instrument may only be operated with filters proted¢ing all measur-
ing channels. The filters are to be placed right band the valves at

the plant respectively at the sample gas port.

Polluted gas tubes will adsorb molecules of theagasponents to be
measured and will lead to incorrect measuring tesié. the sample gas
arriving at the measuring instrument is pickingaaaitional molecules
of the gas under test from the tube walls andasefiore reaching a
higher concentration than at the sample gas pdttioAgh this 'enriched’
concentration will decrease continuously, it wikkvertheless, in
correlation to the degree of tubing pollution detlag indication of the
true concentration value.
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For protection of measuring tubes and of measuringhamber please @]
use original dust filters only.

All tubing should be made &ATFE (Teflon) in order to avoid adsorp-
tion which may cause faulty measurement results.

Do NOT use Nylon- or Silicon - tubes by any means !

The length of the tubes (diameter of 4/2,5 mm) nmustnormal case not
exceed meters (16 ft), since pump timing and measuryaes are op-
timizedon the base of this length.

If a given situation at the plant requires différabe lengths or diame-
ter, then the necessary steps have to be coordingtie | before
installation.

Take utmost care to prevent liquids from penetratirg into the meas-
uring chamber. Equally important is the avoidance ® humidity @
condensation in the measuring cell. Any such eventll immediately

lead to the destruction of the optical filters andmicrophone !

Interface Cable

The electrical control connection between instrunaenl plant-/machine
-control is provided for by a cable configured . For details please
seefigures. A2 and A3on the subsequent pages.

In order to prevent EM-interference from enterihg measuring com-
puter via this cable, the shielding of the cableshie grounded at the
plant-side (yellow/ green wire).

The standard length of the Interface-cable is 3&nff). Other cable
lengths available on request.
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Al : Connection of Instrument to Machine/Plant

For gas-tubing use hoses of PTFE (Teflon) only

4,0 mm outer diameter, 2,5 mm inner diameter, madength 5 m

4—
4
<—
- /
/ >
o
P N I P

=
o[ : -
N\‘P\‘C’Z‘,OAOU
Fig. Al

Connection of Instrument to Machine/Plant

standard Interface Cable (see Appendix A2)
2-way solenoid valve (normally closed)
2/3-way solenoid valve (open to ambient wherichveid off)
dust filter (see Chapter 3)
56,7 measuring point (CHA1L...3), suction
8,9, 10 gas return points (see Chapter 3)

A WNPF
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A2 : Pin Assignment of Standard-Interface-Cable forlM.A.C 2040

(order-no. K01550)

/ T
o—+t+—13— CRON — machine control ON

white

2

>
O——1—25
Measure at CHA1 brown
3 o ;i: msQé : Measure at CHA2 green :
ol —11— MRQ3 ] Measure at CHA3 yellow >
o— | 923 A l(ngT* alarm cancellation grey-pink >
ot 10— (SND | -24 VDC or GND AC black >
O——22
O—1T—9
ol 2817 PMSR — measurement comp. ready  grey »H
o | 20— CPMSR— red >
o1 7 result CHA1 o.k pink
O—— 19— MOK1 — = >
o 6 CMOKI— blue >
O—1—18 i
result CHA2 o.k. violet
5 ° 157: CI\:/I%KKZZ: yellow-brown :
o1— 4 i
5 . ] result CHA3 o.k. white-green
o 1367 Cl\ﬂ/I%Klgé— white-yellow :
o 1257 ALARM— alarm red-blue >
5 14— CALARM— brown-green »_‘
\07 1
\\Q/ shield yellow-green >

Fig. A2

connector, female, series sub-d, 25 pins

with connecting cable, 16 wires, shielded (LiYC80mm?2)

total length of I/F cable | = 5000 mm, with 200 nm@e cable endings
shield connected to yellow-green wire, solderingnpprotected by
shrinking hose sleeve

1 output of machine control, input to M.A.C 2040
24V DCor 24V AC

2 output of M.A.C 2040, input to machine control
potential free contacts
@ standard cable only the normally open contaetsvaed
contact load max. 0,3 A, 48 V
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A3 : Standard-Interface-Cable between M.A.C 2040 athMachine
(order-no. K01550)

200 mm

5000 mm

Fig. A3

1 connector, female, series sub-d, 25 pins

2 connecting cable, 16 wires, shielded (LiYCY On3dh?)
3 connection to shield (yellow-green)

4 shrinking hose sleeve
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A4 :Description of Interface M.A.C 2040- Plant Control

a) Signals from Plant Control to M.A.C 2040 :

Description Code 24VtoPin| GNDto Action M.A.C 2040
Signal No. Pin No.
Plant ON CRON 13 10 Request for measurenpent
will be accepted if ready
for measuring
Request for measurement MRQ1 12 10 startmeasuring cycle of
on channel CHA1 channel CHA1
Pin 6+19 open
Request for measurement MRQ2 24 10 startmeasuring cycle of
on channel CHA2 channel CHA2
Pin 5+17 open
Request for measurement MRQ3 11 10 startmeasuring cycle of
on channel CHA3 channel CHA3
Pin 3+16 open
Alarm is acknowledged AQUIT 23 10 Alarm is reset
Pin 2+14 open

b) Signals from M.A.C 2040 to Plant Control :

Description Code Output
Signal
Instrument. ready for PMSR Pin 8+20 closed
measurement
Result on channel CHA1 MOK1 Pin 6+19 closed
is: < limit value
Result on channel CHA2 MOK?2 Pin 5+17 closed
is < limit value
Result on channel CHA3 MOK3 Pin 3+16 closed
is <limit value
Alarm or Failure ALARM Pin 2+14 closed
Notes :
1.)  The voltage on CRON, MRQ(1..3) and AQUIT may2deV DC as well as
24 V AC.

2)  Max. admissible load at output contact : 480y3 A
3.)  The output contacts for measuring channelstiwhave not been requested for

measurement, are generally open
4.)  The alarm coming on at channel-change will ¢ ly M.A.C 2040 automati-
cally after 1 minute: Pins 2+14 open
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Fig. A5

10 GND (plant)

/|ALARM
ALARM
CMOK3
IMOK2
MOK2
CMOK1
/PMSR
PMSR
nc

11 MRQ3
. 12 MRQ1

13
14
15
16
17
18
19
20
21
22
23
24
25

CRON
CALARM
IMOK3
MOK3
CMOK2
IMOK1
MOK1
CPMSR
+12V
GND 12
AQUIT
MRQ2
nc

output of machine control, input to M.A.C 2040
24V DCor 24V AC
Pins 11, 12, 13, 23, 24 against GND, Pin 10

output of M.A.C 2040, input to machine control
potential free contacts
Pins 1, 2, 14 (Alarm)

Pins 6, 18, 19 (MOKZY), 4, 5, 17 (MOK2), 3, 15, (MOK3)

Pins 7, 8, 20 (PMSR)

max. contact load 0,3 A, 48 V

A5 : Pin Assignment of Machine-Interface ConnectoM.A.C 2040

/PMSR
CPMSR

L

PMSR

/MOK1

e
CMOK1 __—~

[

MOK1

/MOK2
CMOK2 _—~

[

MOK2

/MOK3

S
CMOK3 _—~

[ E—

MOK3

/ALARM
CALARM,_~

[ E—

ALARM

Warning:

The voltage of 12 V DC at pin 21 (+12V) and pin 2&6GND 12) is

for use with the Interface-Tester G1289 only!

Never connect any external devices! There would Begalvanic
connection to the instruments electronics! In casef short circuit
or overload the built-in fuse will be blown and hago be

exchanged according to chapter 7.4
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Annex B : Available sensors

Opto-acoustic infrared sensors for concentratioasuements of the fol-
lowing substances are available :

PERC, ( Tetrachloroethylene )
Trichloroethylene

Methylene Chloride (Dichloromethane)
CFC11, ( Fluorotrichloromethane )

Depending on the application, customers can chbeteeen different ac-
curacy and measuring ranges of the sensors :

Sensor Measuring Application
Substance type range Dry cleaning IC/AC ambient air
Accuracy mg/m3 closed sys. opensys.| in-line m.| emissiong pollution
500
PERC E up to
6000 X X
PERC 35
TRI N up to
DCM 29600 X X X
PERC 5
TRI G up to
DCM 8900 X X X
6
CFC 11 N up to
15000 X X X
IC = Industrial cleaning / metal degreasing plant
AC = Air conditioning plant / Refrigerating plant

Sensors for other gases are available. Pleasecaskogal representative or
visit -website further information.
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Annex C : Conversion of concentration units mg/m3

ppm

Definitions :

1)

2)

Mass concentration, unit mg / m3 :

The mass concentration specifies the compositianroixture as a
mass of a substance concerned in a total volumee $he volume of
a gas highly depends on temperature and pressireass concentra-
tion is equally dependent on temperature and pres3terefore
temperature and pressure must be specified wheasa concentra-
tion is being indicated.

Volume concentration, unit ppm :

The volume concentration specifies the composiba mixture as
volume of the substance concerned in a total voldrhe volume
concentration is non-dimensional.

ppm stands for "parts per million".(e.g.: volumetloé substance to be
analyzed in cm3 (ccm) per 1 million cm?3 [1 m3] (o)

The volume concentration only depends to a smajteeon tempera-
ture and pressure.

Conversion of the units :

The relation between temperature, pressure, voamdemass of the
substance used in M.A.C 2050 standard version is :

p
\Y
m
M:
R
T

P-.V=m/M-R-T

(ideal gas law)

: pressure (atmospheric pressure )

: volume

: mass of the measured component
molar mass of the measured component
: universal gas constant

: absolute temperature

Conversion table :

The following table shows the conversion factorsH&RC
(Tetrachloroethylene), Trichloroethylene, Dichloretiiane and CFC11
(Fluorotrichloromethane) :

Conversion factor x

Conversion factor y

Substance at 1013 mbar (14.69 psi),| at 1013 mbar (14.69 psi),
0°C (32°F) 0°C (32°F)
ppm = x . mg/m3 mg/m3 =y . ppm
PERC 7,403 0,1351
Trichloroethylene 5,366 0,1864
Dichloromethane 3,792 0,2637
CFC 11 6,133 0,1631
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