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This manual has to be read carefully before switchg on the
instrument.

The instructions must be followed strictly.

Non-observance of these instructions can lead todHoss of right
to claim for damages or guarantee.

Conventions used in this instruction manual :

the following icons appear in the margins to indicte
the following points :

A : warnings.

@] ; important hints.

; avoid actions marked with this icon.

CATCHWORDS appear in italics in the margins.

YOUR CONTACT:

Your local Representative:




CONTENTS:

General INSIIUCTIONS. .....uui e e e e e et e e e e 5
1.1 INSIrUMENT [aYOUL......coeeiiiiiii e ettt e e e e eae e 5
O I I o 1A= TR 5
L.1.2.REAI VIBW ...ieiiiiei et e ettt ettt e e et e e et e e e et e e e e et e e eea e 5
1.1.3 SIOE VIBW. ...t e et st ettt e e e e et e e e et e e e e e e eea e 6
1.2, INSLAllAtioN NOTES ......iiiiiieieii e et e et e e e e een e e eeeans 6
1.2. 1. PreParation......ccc.uieiiuunieieeiaee e et e et e et e et e et e e e e eeeaa e 6
1.2.2 Electrical CONNECLION .........c.uuiiiicmmm ettt eai e 8
1.2.3 Sample gas CONNECHIONS ............... e eeeeeteeeeetaeeeeenaeeeeneeeees 8...
1.3 Adjustments made at the FacCtory ... 9
Starting Of OPEIAtiON ......c.uu e 10
2.1 Operation bY lOW VORAGE.........cuuiiiicm e 10
2.2 Operation by mains ( using optional AC powegumyl) .........covveiriiiinineieiinenenns 10
The optional AC power supply is described in chaté...............ccccoeveviiieiinennnnnn. 10
(@ 0] =11 0] o HA PP 11
3.1 Self-test of the INStrUMEeNt..........cooui i 11
T VAV =T g g R U o N = (o o [P 12
3.3 Zero-adjUSIMENT ......uuiiiiii et eea e 12
3.4 Direct measuremMent MOUE ..........oeiiutieeeremeii it e e e et e eei e eeiaeaees 14
3.5 Externally controlled measurement MOde ......cccooveviiiiiiiiiiiiiiieeei e 14
3.5.1 Stand-By MOe.........uuiiiiiiiei i 14
3.5.2 PASSIVE MOUE........uiiiiiiieiiiie e ee et e eeaans 14
3.6 MEASUIEMENT PIOCESS .....uieuneetneet st s e e et e e ea e e et e e et e e et s aeanaeeeaennnns 15
Failure description and trouble ShOOtiNG...........coviiiiiiiiiiii e, 18
4.1 Error messages at M.A.C 2050......... oo 18
4.2 Other faIlUrES........oiiiiiiii i et e e eaanas 20
4.2.1 Failures concerning instrument communicatigh the external
CONEIOI BVICE... ..o 20
The following table explains malfunctions, that @acur during
communication between machine control device aadntrument........ 20
4.2.2 Failures at gas sampling .........coouuoeeemeeiiiiiiieii e 22
4.2.3 NO message ON diSPIaY ......coeeuuiiiieeeeee e 22.
1 =TT 10T g T T g ol P 24
5.1 General NINES .......uiii e e 24
5.2 Exchange of Activated Carbon filter ... 24
5.3 Exchange of sample gas filter (dust filter)............coooeiiiiiiiiiiiie 26
5.4 Cleaning of ventilation air inlets and outlets..............c.c.ocooiiiiiiiiiiiiinns 26
5.5 Manual zero adjuStMENT............c..u. e ettt e e e e eeeaaees 27
5.6 RECAIDIAtION ...uiiiiiiiiiii et et 27
IC=T0] 0] 0 To%= LI = - U PN 28



R © | o1 0] o S SRS 29

7.1 AC Power supply 110/230 V AC ( V10L).....umeeenneeeeiiaaeeiiaeaeaineeeeiineeeens 29
7.1.1 Attachment of AC poOWer SUPPIY......coeecemiiieeeeee e 30
7.1.2 Exchange of fuse (optional AC power SUPPIY) e ..eneeeeneeiiiiineiiiieees 30

7.2 Brackets (V102) and Grips (V107) for panel mognof instrument................ 31
7.2.1 Control-panel CULOUL............ i e 31
7.2.2 Installation of mounting brackets (V102).cwee . ioveieiiiiiiiiiiiieeeiiieeeeenn, 32
7.2.3 Instrument gripS (VL07) ...ceevenieeei et e et e e e eees 33.
7.2.4 ClRAIANCES ... cceuuniieiiieeeeii e e s ettt e e et e e e et e e e et e e e eaan e eeanaeas 34

7.3 Parallel port (V103)... oo e 34

A S 1= 4 T= L oo o PSP 35
7.4.1 RS-232-Interface (V105) ...ccoeuuieiiiieeeme e 53
7.4.2 RS-485 interface (V106) .......oveveiiiiiiieieiiie et 6.3
7.4.3 Transfer ProtoCOL...... ... iiiiiii e e 37

7.5 Cyclic zero adjuStmeNnt..........couuiiiiiieeei e 37

AN E X A ittt e et e e e e e e e et e e e e et aaaaa e aeeaaanas 38

10153 =1 = U To ] U PP PR 38
1.  Electrical CONNECHION ........uiiiiii et et 38.

2. Sample gas CONNECHION ....c.uuniiiiiii et eaans 38
3. Interface Cable ..... oo 39
4. InStallation S ......cceveniiii e 40

Al : Assembly of M.A.C 2050 with machine/plant.............cccoooviiiiiiiiiiiniieees 41

A2 : Pin location of interface cable for M.A.C 2080Q...........ocooviiiiiiiiniiiiiiieeenen. 2.4

A3 : Standard interface cable M.A.C 2050 - machine...............ccoeiiiiiiiniiiininnnens 43

A4 : Description of interface M.A.C 2050 - machirentrol device...............c.cce. 44

A5 : Pin location of machine interface at M.A.C BO5.........ccooeeiiiiiiiiiiiieii e, 45

ANNEX B : Conversion of concentration unitS mgAmepPM .......c..vvvievineeeiinneeeineeeeennn. 46



1. General Instructions

1.1 Instrument layout
1.1.1 Front view
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Figure 1 :

1 LC display

2 Activated Carbon filter (Zero-gas filter) withniing holes
and coarse-dust filter

label indicating substance (measured gas) andurieg range
Allen screws

tippable instrument bases

hole for push button (for instrument reset)
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1.1.2.Rear view
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Figure 2 :
1 Gas inlet
2 Gas outlet
3 female connector for machine interface (sub-é)typ
4 optional parallel interface
5 optional serial interface RS-232 or RS 485
6 servicing interface connector (RS-232)
7 terminal for power connection (low voltage AC/DC)
8 blower
9 optional AC power supply 110/230 V AC
10 instrument bases
11 grounding connection point



1.1.3 Side view

Figure 3 :

1 instrument bases

2 optional AC power supply 110/230 V AC
3 blower

4 blower slots

5

mains connector of optional AC power supply (2B0/V AC)

1.2. Installation notes

1.2.1.Preparation
During storage and transportation the temperatwald be kept
between -10°C ( 14°F ) and +60°C ( 140°F ).
EXTERNAL
DAMAGE ?

The equipment must be inspected immediately aftpacking for
external damage which may have been caused bytdaton etc. Any
damage found on the equipment must be notifietiecstipplier without
delay :the equipment must not be switched-on.

1.2.1.1 Preparation of machine/plant

The installation of the equipment must be carriatlio accordance

with the instructions of thANNEX A.
LENGTH
OF SAMPLE
GASTUBES

The measuring computer is adjusted for samplewdasg of PTFE
(TEFLON) with ext./int. diameter of 4/2.5 mm whibhve a
normal length of 5 m (16.5 feet). If longer tubisgheeded contact
the manufacturer for information on how to proceed.



To avoid dust and dirt in tubing, valves and the sesor itself
the instrument must be only operated if it is equiped with
the appropriate filters. This is mandatory for all kind of
operations. The filters must be installed immediatly after
the valves of the machine (sample gas outlet).

The material of appropriate filters is of such iadkithat neither in
the filter element nor in the filter housing solverill be adsorbed
and particles sized 5 micron and more are nowalibto pass.

1.2.1.2 Instrument

1.2.1.2.1 Preparation for installation as stand-alee instrument
INSTALLATION
STE

To ensure a proper function of the equipment, etllation @]
site should be free from vibrations as much asipless.ow

frequency vibrations (up to 30 Hz) should be avaideo

ensure a sufficient ventilation of the M.A.C 205@ t

distance of the instrument to the surrounding wallst be

at least 5 cm (2 inches) (see chapter 7.2.4).

Low frequency vibrations (up to 30 Hz) should beided.

The equipment is specified for an ambient tempeeatange
from +10°C ( +50°F) up to +40°C ( +104°F ). Condsitn of
humidity inside the equipment must be avoided.

For installation of M.A.C 2050 observe the instrogs in
ANNEX A.

1.2.1.2.2 Preparation for installation of built-inversion

The installation site must meet the following regments :

1. the ambient temperature must not exceed thectratpe
range from +10°C ( +50°F) up to +40°C ( +104°F ).

2. vibrations should be as little as possible deit t
frequency not less than 30 Hz.

3.  there must be a sufficient air flow to the blosvbuilt-in in
M.A.C 2050.

For installation of M.A.C 2050 observe the instioie$ in
ANNEX A.



1.2.2 Electrical connection
1.2.2.1 Operation by low voltage

In its standard configuration the instrument is desgned for
connection to a low voltage power source
The AC power supply must meet the following requieats :
Voltage: 14 up to 28 V AG Freq. 50/60 Hz @]
Voltage: 20upto 28V DC
Current : max. 2.5 A(at 24V DC)

Before installation of the instrument make sure thathe AC
power supply meets these requirements. Otherwise ¢h
installed fuse can be blown. Exchange of fuse sdeapter

4.2.3..

Never connect the terminal for power connection athe rear
side of M.A.C 2050 to the mains. The instruments @ttronics
would be destroyed immediately! The optional AC power

supply V101 is necessary for operation with mainsaoltage
(110 or 230 V AC). Refer to ANNEX A for installation.

Connect the electrical cables to the terminal atréar side of the
M.A.C 2050 (see Figure 2, position no. 7).
You can neglect the polarity.

M.A.C 2050 is protected by an internal fuse.
For exchange of this fuse see chapter 4.2.3.

1.2.2.2 Operation by mains voltage (optional AC poer supply (V101)
required)
When M.A.C 2050 is operated with mains voltagedpgonal
AC power supply must be attached to the rear side
See :
= chapter 1.1.2, Figure 2, position no.9
= chapter 7.1.,Figure 9

1.2.3 Sample gas connections
The gas inlet and outlet of M.A.C 2050 is showrchapter 1.1.2,
Figure 2, position no.1 and 2.

Note:
Before switching on the instrument the dust caphefsample A

gas inlet and outlet must be removed. Check ifvatéid Carbon
filter is installed ( see chapter 1.1.1, Figurepds.no. 2 and
1.1.2., Figure 2, pos.no. 1,2).



1.2.3.1 Layout of gas sampling

The details of gas tubing, installation of dugefiland gas
sampling arrangement are describeAMNEX A. Periodical
exchange of the dust filter is explained

in chapter 5, "Maintenance".

Strictly observe these instructions.

Wrong installation and infrequent maintenance willlead to
malfunctions or damage of the instrument!

To avoid dust and dirt in tubing, valves and the sesor itself
the instrument must be operated only if it is equiped with
the appropriate filters. This is mandatory for all kind of
operations. The filters must be installed immediatly after
the valves of the machine (sample gas outlet).

1.3 Adjustments made at the Factory

At the factory the following parameters are set :

Parameter Options Standard version

Alarm limit settable as required 2 g/m3

Operation mode controlled by controlled by
external signal or external signal
automatically

Cyclic zero activated or not activated

adjustment not activated

Reference settable as required temperature: 0°C

temperature and (+32°F)

pressure pressure: 1013 mbar

(14.69 psi)
Measurement cycle depending on 20 seconds
time required accuracy

The instrument configuration ( except the operatimde and measurement
cycle time ) can be changed later on by authorsssdice personnel only.

The operation mode and measurement cycle timeeahdnged only by
installation of a different software version.



2. Starting of operation

2.1 Operation by low voltage
As soon as the instrument is connected with a lolkage source it starts to
operate as described in chapter 3.

M.A.C 2050 has no power-on switch! @]

2.2 Operation by mains ( using optional AC power suply )

The optional AC power supply is described in chajjté.

Before the AC power supply is connected to the stie voltage selector
has to be set to the right voltage :

Voltage selector : see chapter 7.1, Figure 9, posito. 5.

Switch the M.A.C 2050 on by using the power-on slvit the rear side of

the AC power supply.
See chapter 7.1, fig. 9, position no. 7.
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3. Operation
After connecting M.A.C 2050 to the power sourcefver switching power-on,
the LC display (chapter 1.1.1, fig. 1, positionX)ashows (example) :

ARC2O50 V.52722825 (LIPPR 53/2006
TEL. 0700-7165636H4

The number afteY. indicates thesoftware version number
(in this case 522792S)This number can be helpful if service is required

As next the configuration parameters of the insemiwill be displayed.
For example :

SENSOR PER E
AL. 270 PPA = 2.00 6/0
AT 0°C/1013 NBAR
£ £YC.ZA: 480 AIN

These parameters are set by the manufacturer or bgervice personnel.
These are important information if service is necesary.

The message in parentheses is only displayed if tgzero-adjustment is
activated.

For factory-set adjustments see chapter 1.3

3.1 Self-test of the instrument

During the entire operation the major functiond/oA.C 2050 are checked
by an internal program function. As next this fumctis activated and the
display indicates :

SELFTEST

The display is blinking. If an error occurs, anoenmessage appears on the
display. See chapter 4, "Error description".

11



3.2

3.3

Warm-up period

The next step on the operating procedure is thengeaf the measuring cell
up to 53°C (+127.4°F). A normal warm-up time of eppmately 10
minutes is required at ambient temperature of 20 #68°F). The actual
temperature is indicated in degrees centigrade ©@)example :

TERAP. . 45.5°C

Zero-adjustment

Possible alterations of the sensor ( e.g. perfocenaeduction of the infrared
source caused by ageing ) are compensated by dgrstraent. During
zero-adjustment procedure ambient air is suckexlitiir the Activated
Carbon filter ( fig. 1, position no.2) into the nsei@ng cell. If the Activated
Carbon filter is changed regularly ( according hagmter 5.2., "Maintenance”
), the measured substance will be absorbed byctivee acarbon filter.
Therefore pure air enters the measuring cell aaddmcentration measured
is equal to zero.

For trouble free operation the Activated Carbon fiter must be @]
changed regularly in adequate time intervals!
AUTO-ZERO
ADJUSTMENT

The zero-adjustment procedure is started autonigtiyaM.A.C 2050 after
connecting the instrument to power source respagtafter switching-on
when optional AC power supply is installed.

MANUAL
ZERO
ADJUSTMENT

A manual zero adjustment can be carried as follows

Insert a small screwdriver, paperclip or simildoithe hole at the front

panel (see Figure 1, position no.6) and push thet teutton behind.

Then M.A.C 2050 starts the sequence describedsrchiapter, what

includes an auto-zero adjustment.
MEASURING
RANGES

The sensor for M.A.C 2050 can be chosen from &rmdifft sensor types, see
ANNEX C. What sensor is built-in, is shown on the laighe front panel
(see fig. 1, position no.3), as well as on thegdate.

Each sensor type has up to 4 internal measurirgesa he zero-values are
measured and stored for each single internal megsange. The measured
zero-values are only accepted, if at least 5 canseczero-measurements
are within the predetermined tolerances.

12



DisPLAY

During zero adjustment the LC display shows 3 miins. For example :

field 1 field 2 field 3

Al 5:4

DN

P

The following table shows the meanings of theseatwns :

Fieldl | Field2| Field3 Statu Meaning

A: nn Number of attempts for zero adjustment
nn=number 0 to 20

S: nn Number of measurement results within the
tolerance range. nn=number 0 to 5

Z Zero adjustment under execution
P Purging of measurement cell with zero gas
C Leveling period (calm)
M Measurement

n | Number of active internal measuring range,
Depends on sensor type.
n=number 1 to 4

STATUS
DisPLAY

The third field of the display shows the progreszavo adjustment. The
following cycle is passed in every measurementh(aiindard software
version) :

1.

2.

the measuring cell is flushed for 5 seconds waiitivient air via
Activated Carbon filter.

M.A.C 2050 waits for 3 seconds, to calm the gtigsis of gas inside
the measurement cell.

the measurement is performed (12 seconds).ifdedsult is the
mean value of a large number of single measuremeaiiss.

M.A.C 2050 checks the measuring signal for narse deviations. If
the result is within the predetermined toleranceilitbe accepted as
steady result.

This standard measurement cycle takes about 20i@&co

13



3.4

3.5

SIGNAL
UNSTEADY

The zero adjustment of one measuring range redfiuezsonsecutive
steady results. If an unsteady result occurs, tingoer of steady results is
set back to zero. In this case M.A.C 2050 begineva zero adjustment
sequence. If less than 5 consecutive steady rémutsbeen measured after
20 cycles , M.A.C 2050 cancels the zero adjustmpemtedure and displays

ZEROING ERROR

Possible sources of this error and their remoabtascribed in chapter 4,
"Failure description and trouble shooting".

Direct measurement mode

If the software version for direct measurementssalled, M.A.C 2050
proceeds with the direct measurement operation

(see chapter 3.6 "Measurement process").

For the direct measurement mode the Stand-by and Raive mode ‘f@]
cannot be activated!

Externally controlled measurement mode

If the software version for externally controlle@asurement is installed,
M.A.C 2050 can proceed after the zero-adjustmentguure in 2 different
ways :

3.5.1 Stand-By mode

The signalCRON (seeANNEX A, Figure A2)is not activated
( e.g., the machine that controls M.A.C 2050 ig¢chead off ).
The LC display shows :

STAND-BY

To minimize ageing of the optical components ttieaned radiation
source is switched off in the Stand-by mode.

As soon as the CRON signal is activated, M.A.C 26i30ts auto-zero
adjustment (see chapter 3.3, "Zero-adjustment”).

3.5.2 Passive mode

The signalCRON (seeANNEX A, Figure A2)is activated( e.g., the
machine, that controls M.A.C 2050, is switched on)
The LC display shows :

REARDY

14



M.A.C 2050 now waits for a measurement request fitmarmachine
control device. The measurement request is actiiate¢he signal
MRQ1 (seeANNEX A, Figure A2).

3.6 Measurement process

During measurement process the LC display contiglyandicates :
e the actual result : gas concentration in unitspphpn field 1
e the actual result : gas concentration in units bfrg (referred to
preset normalized parameters; see 1.3) in field 2
e the actual process in field 3.

For example :

Field 1 Field 2 Field 3

cil 1.997 RPV

ppm g/m3 status
CONCEN-
TRATION
UNITS
ppm , g/m?

The displayed measuring results for concentrafietd (1 and 2) are
referred to temperature 0°C (+32°F) and atmosplpeessure 1013 mbar
(14.69 psi) in the standard version. Other refex¢amperatures and
pressures can be adjusted by factory. The actualsgtheric pressure is
measured in M.A.C 2050 and the results are comemteordingly. The
measured gas is kept at constant temperature 6fG327.4°F). In
ANNEX B the conversion between concentration units jdagned.

MEASURING
CyCLE

The following cycle will be passed in every measwgat (with standard
version) :

1. the measuring cell is flushed for 5 seconds saitmple gas.

2. M.A.C 2050 waits for 3 seconds, to calm the gtigsis of gas inside
the measurement cell.

3. next the measurement is performed (12 secomts)displayed result
is the mean value of a large number of single measents values.

4.  M.A.C 2050 compares the measurement resulttivglpreset alarm
limit. Corresponding to this evaluation a signadesit to signal port
MOK1 (seeANNEX A, fig. A2)

This measurement cycle takes about 20 secondthdf oycle times are

required, special software versions are availableequest.

15



STATUS-
DisPLAY

From field 3 - "status" - the user can read offab&ual process performed

by the instrument :

Message Meaning
R cyclic measurement (running)
P flushing with sample gas (purging)
C leveling (calm)
M Measurement

measurement result exceeds alarm limit

measurement result is below alarm limit

16



M.A.C 2050 communicates with the machine contreidevia the built-in
machine interface. The input and output ports #eeched to the male

connector, series sub-D, 25 pins, at the reardidié A.C 2050 (see Figure
2, position no.3). The plug connections and thégdasions of the signals

are described IANNEX A, Figure A2, A4 and A5. By optocouplers the

inputs are galvanically separated from the instntmehe outputs are
potential-free relay contacts. The machine interfe@nnector is connected
to the machine control device via the interfacdecab

(seeANNEX A, Figure A2 and A3).

CRON NO
activated ?

measurement
request ?

MRQ 1

closed ?

YES

STAND-BY

NO

h

270 1.999 ZM¢
measuring cycle

Figure 4

are the last 2 results

less than alarm limit ?
MOK 1
closed

YES

measurement
request
activated yet?

error message :
Conc.too high

for the following points
see chapter 4, "failure description”

MACHINE
INTERFACE

MEASURING
PROCEDURE

Flow chart : measurement procedure for externairobrStandard version.
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4. Failure description and trouble shooting

4.1 Error messages at M.A.C 2050

Error messages are displayed in clear on LCD. Atstime time the relay
contact PMSR (instrument ready) at the machinefate (seeANNEX A,
Figure A2 and A5) is opened and the contact ALARMIosed. Via the
input AQUIT (quitting of alarm signal via machinerdrol device) this

alarm can be quitted or it is quitted automaticaftgr one minute. If
instrument errors occur, the output PMSR remaireagmnd M.A.C stops
operation. In case of other errors usually theumsént continues operation.
(see following table )

% This icon indicates : Call your local representate or service.

Display/Message Possible causes, action of user
check :
1. Activated 1. change filter
Carbon filter is 2. check tubes and
saturated connections
2. leakage of
Zeroing error sample gas 3.
supply
3. 3. measuring cell
is dirty (e.g. dust
filter not
changed)
Signal CRON is not | check control device
activated, but of the machine
Interface-Error MRQ1 is active.
Defective interface
cable
(seeANNEX A)
Measurement check control device
M.T. too short request (MRQ1) has| of the machine
been removed too check interface
early cable
Measurement Quit alarm at
request (MRQ1) has| machine control
Conc. too high been removed by device (signal
machine control AQUIT).
alarm at the machine| device, though Or after 1 minute
control device measurement result | alarm is quitted
> alarm limit automatically.
(MOKZ1 open) check control device
(ALARM closed) of the machine.
check interf. cable

18



Display/Message

possible causes,
check :

action of user

Printer Error
(display blinks

5 times, operation
will be continued till
next print command)

1. printer switched
off

2. faulty
connection to
printer

3. other problems
with parallel port
or printer

1. switch on printer

2. check cables and
plug, set printer
online

3. exchange printer
or

2 &

Sensor .....
or

Sens. Temperature
too high'!

Temperature of

measuring cell is too

high

1. cooling air is not
sufficient

2. unsuitable site for
instrument
(exposure to
sunlight etc.)

3. instrument failure

1. see note in
chapter 1.2.1 and
ANNEX A

2. choose a better
suited site

3. &

Error in Pneum.-
System

1. faulty tubes,
junctions or dust
filter: (leaking,
not tight,
crushed, blocked
etc.)

2. gas sample tubes
are too long

3. instrument failure

=

repair or
exchange

. install shorter gas
tubes

5 (&

N

Sens. heating
defective

instrument failure

Ref.-Source Comp.-
Signal defective

instrument failure

Ref.-Source Main-
Signal defective

instrument failure

Ref.-Source Main-
Signal + Comp.-

Signal defective or
Chop.-Motor-Stop

instrument failure

G GERGERE

IR-source defective

instrument failure

ADC Timeout

instrument failure

€]l
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4.2 Other failures

4.2.1 Failures concerning instrument communicationvith the external

control device

The following table explains malfunctions, that @acur during
communication between machine control device aadrstrument.

These failures can be detected easily by using the

Interface Tester G1289.

Failures in external measuring request, resp. ahima control device :

Z

Failure description

Causes

Repair

Display :"M.T. too
short", though
MRQ1 and CRON
are activated

MRQ1-signal is not
stable, e.g. voltage
break-down for
more than 50 ms)

repair or call
supplier of your
machine/control
device

M.A.C2050 does not
measure, though
measurement is
requested (MRQ1)
and CRON-signal
activated

Display : Ready

1. defective
interface cable

2. electronic
assembly for
machine interface
defective in
M.A.C 2050

1. check interface
cable

2. &

M.A.C2050 does not
measure though
measurement is
requested

(MRQL1) activated

Display : Interface-
Error

1. signal CRON is
not activated

2. interface cable
defective

3. electronic
assembly for
machine interface
defective in
M.A.C 2050

1. repair or call
supplier of your
machine/control
device

2. check interface
cable

5 (&
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Failures at electronic assembly for machine interfat the plug or
interface cable :

Failure description Causes Repair

Control signals

CRON, MRQ1 and broken wires in exchange cable
AQUIT are sent interface cable or and/or plug

from control device, | bad contact
but M.A.C 2050
responds faulty.

Control signals
CRON, MRQ1 and
AQUIT are sent
from control device, | instrument failure
connections and
cable are o.k.,
but M.A.C 2050
responds faulty

21



4.2.2 Failures at gas sampling

Failure description Causes Repair
1. Dust deposits in
dust filter (see 1. change dust filter

measurement results
too high

maintenance)

2. Dust deposits in
sampling tubes
(before or inside
valves)

3. dust filter is not
installed directly
behind the valve
at machine

4. date for
calibration is
clearly exceeded
(approx. 1 year)

2. clean or exchangs
tubes, clean
valves at machine

3. install instrument
correctly

4. recalibration

4.2.3 No message on display

Failure description

Causes

Repair

No message on
display, display not
working,

Nno pumping noise
noticeable (inside
M.A.C 2050)

1. M.A.C 2050 is not
connected to
operating voltage

2. fuse is blown

3. if AC power
supply is installed:
instrument is
switched off

4. if AC power
supply is installed:
fuse inside AC
power supply is
blown (perhaps
wrong setting of
voltage selector )

1. connect to
operating voltage,
check

2. exchange fuse. If
fuse is blown
repeatedly :

3. switch to power-on

4. exchange fuse (see
chapter 7.1). If fuse
is blown repeatedly

No message on
display, display is
working

Electromagnetic
interference on
operating voltage :
system does not boot
or is blocked.

push reset button
(see fig. 1, pos.6 and
chapter 3.3).

If failure occurs again:
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EXCHANGE
OF
Fuse

In M.A.C 2050 a fuseq x 20 mm, 2 A slow to blow)s provided for
additional safety. Exchange of fuse fow voltage operation

1. disconnect the operating voltage at the termiigal2, pos. no. 7.

Never open the instrument when operating voltage isonnected!

1. loosen the 4 allen screws at the front paneju(é 5 and Figure
1, pos. no. 4) with a hex screwdriver size

Unfix the front panel.

pull the fuse out of the bracket (Figure 5,.pus 7) and
exchange it by a new one of same type.

Never apply fuses with other values than noticed aive!
Wrong fuses can lead to damage of the instrument !

4. insert the front panel and fix it with the Zeallscrews. Connect
M.A.C 2050 to the operating voltage.

wn

‘ 4
o
(wl
—

I 7

[ [
Figure 5
4 Allen screws
7 fuse, 5 x 20 mm, 2 A, slow blow

The exchange of the fuse (when optional AC powpplyus installed) is
described in chapter 7.1.2, "Exchange of fuse ¢optiAC power

supply)” .
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5.

Maintenance

5.1

5.2

General hints

Because of its construction, M.A.C 2050 requiresi@mum of effort for
maintenance. A skilled user can do the maintenapd¢emself.

The instrument housing can be cleaned with a smadantfp cloth, which
has been wetted with water and a little bit ofingsagent.

Never use organic solvents (e.g. PERC, acetone).
Organic solvents will damage the front panel.

Exchange of Activated Carbon filter

For trouble free operation the Activated CarboteFihas to be changed
regularly! The exchange interval depends on :
content of dust and solvents in the ambient die fiigher the content,
the shorter the intervals for exchange.
how often zero-adjustment is performed. This ddpemter alia on the
working time of the plant (e.g. how often the instent is switched on
and off).

We recommend to exchange the fikxery 3 months
EXCHANGE
OF
A.-CARBON
FILTER

For exchange of Activated Carbon filter observeftifiewing instructions :

1. The Activated Carbon Filter (zero-gas filterjasated behind the
circular cover plate on the front panel, Figur@ds. 2 and Figure 6,
pos. no. 1. Remove this circular (black, perforateer plate by
levering it up with a small screwdriver. Insert gerewdriver at the
leveled side of the cover plate.

|
Figure 6
1 cover plate
2 Activated carbon Filter (zero gas filter)
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2. Insert the supplied tool (accessory) into thenpgy. Turn it carefully
until it clicks into place. Then turn the filter waterclockwise out of
the mounting.

A

2 3 4

Figure 7

1 thread

2 rubber gasket

3 naps to click in

4 filter exchange tool

3. Insert the new filter into the tool. Make sutteat the rubber gasket (
Figure 7., pos. no. 2) is present. Insert théwath the filter inside
into the opening .

4.  Screw in the filter carefully (clockwise). Fastde filter.
Do not overtighten

Never tighten the filter too strong! @
Otherwise the thread can break.

5.  Then put the cover plate (fig. 6, pos. no.&)kain place (leveled side
down).

6. Record the actual date on the label "last exghaate.....".
So the user can check if the filter needs to paced attach the label
at the right side of the instrument next to thenidieation plate. .

Be sure to have an appropriate amount of filters irstore. @]

Filters can be ordered from the manufacturer otdbal representative.
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5.3 Exchange of sample gas filter (dust filter)

5.4

To avoid dust and dirt in tubing, valves and in thesensor itself
the instrument must be operated only equipped witlappropriate
filters. This is mandatory for all kind of operations!

For exchange of the dust filter observe the foll@ninstructions:

1.

2.
3.

To avoid contamination of sample gas tube dugkahange switch
off the instrument or pull off the suction tubetla¢ rear side .
Unscrew the filter at the screw caps.

Insert the new dust filter. A label showing arow is attached to the
dust filter .

This arrow indicates the flow direction of samgées.The arrow
must direct to the tube, that leads to the M.A.C 280 (notto the
machine).

We recommend to exchange the dust féteery 3 months

Cleaning of ventilation air inlets and outlets
The ventilation in- and outlets should be cleanedhe occasion atgular
maintenance every 3 months

For cleaning proceed as follows :

1. Remove the circular (black, perforated) covateby levering it up
with a small screwdriver. Insert the screwdrivethet leveled side of
the cover plate (fig. 8 and fig. 1, pos. no. 2)

|

Figure 8

1 coarse dust filter
(Technical change : Coarse dust filters are obsoketsince January 2002)

2 cover plate

2. Remove dust and dirt using compressed air dlasjralso clean the
air outlet slits on back plate.

3. rearrange the parts and fix the cover platéeédront panel.
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5.5

5.6

Manual zero adjustment

M.A.C 2050 automatically performs an auto-zero sient, when
operating voltage is applied again after it wadaved off before
(e.g. when control device has been shut off).

In the cases, where M.A.C 2050 works several datysout interruption ,
a manual zero adjustment is recommended.

Proceed as follows:
Insert a small screwdriver, paperclip or simildoithe hole at the
front panel (see Figure 1, position no.6) and ghshreset button
behind it.

Then M.A.C 2050 starts the sequence describedapteh 3.

This sequence includes an auto-zero adjustment.

Recalibration

The internal software of M.A.C 2050 provides theoxunity to recalibrate
the instrument.

The recalibration can be done by authorized sepacsonnel or at the
factory.

In case of questions concerning calibration of M.AC 2050, contact
our local representative.
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6. Technical data
Dimensions : height : 105 mm = 4.13 inch, width : 187 mm = 7ir3éh,
depth : 207 mm = 8.15 inch

187 mm 207 mm

0 | 105mm

FRONT »/  SIDE
opt. mounting brackets for panel installation > |_|- tomm -|_|
30 mm
from TOP
Weight : approx. 1.5 kg
Electric. connection : 14 - 28 V AC, 50/60 Hz
or20-28V DC
Power requirements : max. 50 W
Storage temperature range : - 10°C (+14°F) to + 60°C (+140°F)
Operating temperature range :  + 10°C (+50°F) to + 40°C (+104°F)
Ambient humidity : 0 to 95% relative humidity, non condensing
Display : 16 digit, 1 line, LC display
Measuring principle : physically, optoacoustical IR sensor
Measurement ranges : standard type (E) sensor :

0.5 g/mé-6.0 g/m3,
corr. to 70 ppm - 800 ppfA

optional type (N) - sensor :
35 mg/m3 - 29.6 g/m3

corr. to 5 ppm - 4.000 ppfh
optional type (G) - sensor :
5 mg/m3 - 8.9 g/m3

corr. to 1 ppm - 1.200 ppfh

(referred to PERC at 0°C (+32°F), 1013 mbar (248)

For available sensors and substances (gases) tastacour website.
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7. Options

7.1 AC Power supply 110/230 V AC (V101)
If no low voltage source for operation of M.A.C 208 available, the
instrument can be equipped with optional AC powsgapdy V101. In this
way the instrument can be also operated by mai3/220 V AC 50/60

Hz).
3
4 —
2c 2b 2a
| = - -®
(—
Figure 9
1 mounting screw long 60 mm
2a mounting screw short 9 mm
2b distance bolt, hexagonal, M3x38 mm
2c grounding washer
3 connector pin for 24 VAC output
4 connector pin for 24 V AC output
5 voltage selector 110/220 VAC
6 mains plug
7 main switch
8 fuse 630 mA slow to blow
9 identification plate

Before plug-in of the power cable, make sure thatie voltage selector
(position 5) shows the right line voltage.

Make sure that a short cut between the connector ps

positions 3 and 4 is impossible!
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SUBSEQUENT
ATTACHMENT
OF OPTIONAL
PowEeRr
SUPPLY

7.1.1 Attachment of AC power supply

7.
8.
9.

10.
11.

12.

Remove AC cables from terminal (fig. 2, pos) (@flinstalled)
Remove the grounding connection at the groumat |gity. 2,

pos. 11)

Screw together the distance bolt (Figure 9, Pbysand the
intermediate grounding washer (fig. 9, pos. 2¢hwround point.
Remove the 2 fixing screws for rear panel (rgide)

Insert the 2 connector pins (fig. 9, pos. 49 itite input jack of
M.A.C 2050 (Figure 9, Pos. 3).

Position the AC power supply above the distdudkat the ground
point, turn it a little bit clockwise to let the moector pins pass the
terminal. By turning counterclockwise insert thewector pins
into the terminal (fig. 2, pos. 7).

Tighten the 2 mounting screws, pos.1, carefully.

Insert the mounting screw fig. 9, pos. 2a, amdws it on carefully.
Check the position of the AC power supply, cortee position if
necessary, and fasten all 3 mounting screws.

Fix the connector pins Figure 2, Pos. 7 atehminal.

Switch (if necessary) the voltage selectormtorapriate position
according to line voltage.

Insert the mains plug.

Switch on the instrument with main switch fig. @sp 7, if required.

7.1.2 Exchange of fuse (optional AC power supply)
The AC power supply V101 is secured internally byse (5 x 20 mm,
630 mA, slow to blow).

EXCHANGE
OF

AC POWER
SUPPLY
Fuse

Observe the following instructions for exchangehis fuse:

1.

Unplug the power cable.

Never exchange the fuse when the operating voltageconnected!!

2.

Turn the fuse support (fig. 9, pos. 8) courntetavise using a
screwdriver. Take off the fuse support.
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3.  Remove the fuse from the support and exchangghita new one
of the same type.

Never apply fuses with other values than noticed alve!
Wrong fuses can lead to damage of the instrument !
4. Insert the fuse support into the AC power supply turn it

clockwise under gentle pressure until it stopsgmRitthe power
cable.

7.2 Brackets (V102) and Grips (V107) for panel mouimng of
instrument

The optional mounting brackets for integration afAMC 2050 into the

control panel of a machine and the optional inseningrips are usually
installed, when M.A.C 2050 is delivered. Subsequestallation is also

possible.

CUTOUT FOR
PANEL-
MOUNTED
M.A.C 2050

7.2.1 Control-panel Cutout

205
189

Fan
hy

107
57

Fan
A\
.
|

Figure 10 Cutout for panel-mounted instrument
(dimensions in mm)

Clearances for the tubing connections, optionalpd@er supply (if

installed) and ventilation must be given (see olapi2.4, fig. 13)
behind the panel.
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7.2.2 Installation of mounting brackets (V102)

3 3
N =
= | =
| ‘ i L
2 — ﬁ\e 6/TI’ -2

ﬁ 4 4
o \ o
O 5 5 O
O O
0 o
Figure 11
1 profiles/standard version

mounting brackets for control panel
mounting screws for profiles
instrument bases (front)

mounting screws for bases
instrument bases (rear)

U WN

Follow these instructions for the modification bétstandard version

M.A.C 2050 into the panel-mounted version followesh instructions :

(all position numbers refer to Figure 11)

1. Remove the 4 screws (pos. 3) and take-off ttedlfprofiles (pos.1)
from the instrument.

2. install the mounting brackets (pos. 2) by fixing
the 4 screws (pos. 3).

3. Pull the rubber insertions out of the instrunimdes (pos. 4 and 6).

4 Remove the instrument bases by unscrewing thetimg screws
(pos. 5)

Now the instrument is ready for integration inte tontrol panel.
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7.2.3 Instrument grips (V107)

1 .
2 : \
3
- J
Figure 12
1 Mounting brackets for integration into controhga
2 instrument grip (3 pieces)
3 mounting screws for grips
SUBSEQUENT
INSTALL. OF
THE GRIPS
1.  Put the grips together (if necessary)

2. Put the mounting screws (pos. 3) through thentwoy brackets
(pos.1) from rear side and screw it together withihstrument

grips (pos. 2).
3. Tighten the screws.
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7.2.4 Clearances
DISTANCE
TO OTHER
DEVICES

When M.A.C 2050 shall be built-in to machines etclearance to the
surrounding must be given to ensure a sufficientilaion. This
clearance must 80 mm minimum at the sides, overhead and at the
bottom.

At the rear sidethe clearance must IB® mm (2.4 inches) minimum
for tubes and power cable connection.

If the optional AC power supply (V101) is installed the distance from
the instrument rear side to surrounding devicesmtist benot less than
120 mm (4.8 inches).

Figure 13 Minimum clearances
( dimensions in mm, 1mm = 0.04 inch )

7.3 Parallel port (V103)
M.A.C 2050 can be equipped at the factory with araltel port for
connection of an external printer. The pin locafffisn 14) of the female
connector at the rear side of the instrument (#gpos. 4) compatible to the
Centronics port. Therefore all PC-printers with €enics port are
connectable.

The length of the printer connection cable must noéxceed @]
5 meters ( 16.4 feet) !

M.A.C 2050 has no built-in clock. If the printout shall show date and

time, the printer must provide these data. (OptionV104 miniature

printer can provide these data)
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/0\13
%) 0 13 SELECT
O
° . ; [S)t(;obe 14 Auto Feec
o 15 ERROR
o 3 D1
o 16 nc
o 4 D2 17 no
° . 5 D3 18
© 6 D4
o 19
® 7 D5
o 20
o 8 D6 21
o ¢ 9 D7 5o GND
o 10 ACK 23
L © 11 BUSY o4
o 12 PAPER END
14| O 25
\O/ 1
Figure 14 pin location of parallel port. Female connectoriese
sub-d, 25 pins
7.4 Serial port
) 1 (DCD)
© |5 2 TxD
90 1, 3 RxD
8 O 4 (DTR)
. O |3 5 GND
6 (DSR)
6 O © |2 [7 ERTS;
O |1 8 (CTS
7.4.1 RS-232-interface v105\J 9 (Ri)

Figure 15
pin location serial port RS 232, series sub-d,r pi

Detailed information is available from the manufaet on request.
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7.4.2 RS-485 interface (V106)

1
/0\5 2 wire B-
B 3 wire A+
g O 4

O |3 5 GND
7 O 6

o |2
6/ O [7

O |1 8
\\/ 9

Figure 16
pin location serial port RS 485, series sub-d,r& pi

Detailed information is available from the manufaet on request.
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7.4.3 Transfer protocol

not included

Detailed information is available on request fritn@ manufacturer.

7.5 Cyclic zero adjustment
In those cases, when M.A.C 2050 is operated camtisly, it is
recommended to activate the built-in program fuarcticyclic zero
adjustment”. This can be performed by the factorgyoauthorized
service technicians.

The cyclic zero adjustment is executed in the Yalhg manner :
After start of the instrument (e.g. connection peKating voltage)
M.A.C 2050 performs the normal measuring program.
When the cycle time is elapsed the normal measyriagram
stops and M.A.C 2050 executes a cyclic zero adgistm
automatically.
(see chapter 3.3.). When the auto-zero adjustradinished the
instrument continues the normal measuring prog@anpéssive
mode).

The following intervals (cycle times) are available

4 hours or 240 minutes
8 hours or 480 minutes
12 hours or 720 minutes
24 hours or 1440 minutes

It depends on the individual case (business hauifs,work etc.), what
interval time the user should choose. He shouinfthe local
representative, what interval time he needs. Otiseras 12-hour interval
time is set as standard by the factory (only icficyzero adjustment” is
activated).
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ANNEX A

Installation :

1. Electrical connection

1.1 Operation by low voltage

Voltage: 14 up to 28 V AC Freq. 50/60 Hz
Voltage: 20up to 28V DC

Current : max. 2.5 A(at 24V DC)

Power consumptionmax. 50 Watts

Connect the electrical cables to the terminal atréar side of
M.A.C 2050 (see chapter 1.1.2, fig. 2, position Tp.

Neglect the polarity.

M.A.C 2050 is protected by an internal fuse. Farhaxge of this
fuse see chapter 4.2.3.

1.2 Operation by mains voltage (optional AC powerwgpply
required)

Voltage : 110220 VAC +/- 10%, 50/60 Hz
Power consumption : max. 50Watts

The connection should be electrically separatech ffee machine
mains and have its own fuse/circuit breaker. Ireaeselectrical
connection with the machine, electromagnetic ieterices from
the machine can be dragged-in. Therefore suchtaicemections
must be avoided or the equipment must be protedddionally
against electromagnetic interferences.

2.  Sample gas connection
The suction point and the gas return point mugirbgided each with a
2/2-way-valve. These valves must be controlledheyrhachine control
device.

Because pressure differences between gas inlefigted at the ‘f@]
machine will influence the measuring values andase they are

larger than 50 mb (0.7 psi) could even damageehs®'s microphone.
Therefore the exhaust gas of the sensor must be uebed to the

plant very close to the suction point.

38



The suction point at the machine must be equippgdandust filter type 2
(see also chapter 5.3). The filter must fulfill tiegjuirements according to
chapter 2. It must be installed directly after skietion point valve. The
filter protects the sampling tube to the instrumamd the instrument itself
against dust and dirt. The deposits of dust artdrdihe sampling tube
absorb solvent and this can lead to incorrect nmeasent results and it
takes much longer until the correct values arelreac

All sampling tubes have to be made only from PTIF&fl6n) to avoid
absorption and adsorption which may cause faultysumeng values.

Never use Nylon (polyamide) or silicon tubes !

The length of the tubes (with a diameter of 4 mitsiole and 2,5 mm
inside) should not exceed 5 m ( 16.5 feet ) eagbalse the pumping
time and the pumping cycle is tuned to this len§ttould sampling
tubes for longer distances be required, contactidneufacturer to get
information how to proceed.

Warning:
In any case avoid entering of liquid solvent or wadr into the

instrument. The valves and parts of sensor (opticdilter and
microphone) will be damaged irreversibly.

Interface cable

The instrument and the machine are electricalgreunnected by an
interface cable provided by the manufacturer (&taild on the following
pages). To avoid EM-Interferences via this cabtedifielding has to be
grounded on the side of the plant.
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4, Installation site

To grant trouble-free operation of the measuringumater, the installation
site should be free of vibrations as much as plesdtspecially frequencies
below 30 Hz must be avoided.

The installation site must allow easy operatiothefinstrument and good
visibility of the indications. The Activated Carbélter on the front panel
must be easy accessible for regular exchange.

The instrument must be placed in a way, that thigument cooling by
ambient air is assured (see also chapter 7.2.He) instrument must be
protected against heavy dust and watersplash.

Operating temperature range is specified from +C0(80°F) to +40 ° C
(104°F). A built-in overheating protection systewitshes the instrument off,
when themaximum temperature (60°C / 140°F)nside the instrument is
exceeded.
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Al : Assembly of M.A.C 2050 with machine/plant

A
4
3 3
1 2
vV
MAC2050 machine /
6 plant
5 N

NN

| 5

optional

N2 power supply (V101)

interconnection values :
110/220 V AC, 50/60 Hz
max. 50 W

Figure Al

1 Sample gas inlet / suction

Sample gas outlet / return

2/2-way valves

Dust filter type 2 (ord.no. G01530)

Operating low voltage (when optional AC powepply (V101) isnot installed)
Interface cable

All gas tubing made of PTFE (Teflon)
4.0 mm outer diameter, 2.5 mm inner diameter,
max. length for standard set-up is 5 m ( 16.5 fe@t

Extended length on request

oOUhwN
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A2 : Pin location of interface cable for M.A.C 2050

(order.no

. K02849)

/\

Machine control device ON white
©—13 |_CRON | Machine control device ON ===,
G---—1-25-
Measurement (channel 1 brown
& 12 MRQ1 | ( ) >
O --—1-94-
O 110 Alarm cancellation green
< 23 AQUIT .
round (machine black
G110 g ( ) ==Zp
Gm—1-22-
O-1--g -
R R .
llow
G- PMSR instrument ready yeqrey > ‘
S o 20 | CPMSR >
T pink
G119 | MOKI result o.k. oI >
@6 | CMOK1 >
G118
O-1-—5 -
C———1-17"
G4 -
O e
G—-—g -
Gﬁﬂc;;w 751 ARM alarm on red o
2 violet
O >
G-1-—1-
V shield yellow-green > J
Figure A2

connector, female, series sub-d, 25 pins
with connecting cable, 10 leads, shielded
0.34 mmz?, 8.5 mm outer diameter

total length of interface cable | = 5000 mm,
200 mm free cable endings.

Shield connected to yellow-green wire and
protected by shrinking hose sleeve.

(Amm

1

= 0.04 inch)

output from machine, input for M.A.C 2050

20t028 VDCor14to 28V AC

output from M.A.C 2050 to machine
potential-free contacts

normally open

max. 0.3 A, 48 V load
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A3 : Standard interface cable M.A.C 2050 - machine
Installation kit standard cable assy
(order.no. KO2849)

1
— 2
3
200 mm
5000 mm
Figure A3
1 connector female, series sub-d, 25 pins
2 connecting cable, 10 leads, shielded, 0.34 mr&%x8n outer diameter
(Imm = 0.04 inch)

3 shield ( yellow-green )

4 shrinking hose
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A4 :

Description of interface M.A.C 2050 - machineontrol device

a) signal outputs from control device (machine, plat etc.)
to M.A.C 2050 :
Description | designation| 24 V on Pin | GND on Pin | Action M.A.C 2050
no. no.
Machine/control CRON 13 10 Switches from
ON Stand-by to READY,
Measurement is MRQ1 12 10 Starts measuremg
requested Pin 6+19 open
alarm was AQUIT 23 10 Alarm is cancelled
stopped Pin 14+2 open
b)  signal outputs from M.A.C 2050 to control
device (machine, plant etc.) :
description designation output
M.A.C 2050 is PMSR pin 8+20closed
ready for
measurement
meas. result is< MOK1 pin 19+6 closed
limit
alarm or ALARM pin 14+2 closed
malfunction
notes :
1.) Voltage on CRON,MRQ1 can be 14 to 28 V AC
as wellas 20 to 28 V DC
2.) Max. approved load on output contacts is Ozt A8 V.
3.) M.A.C 2050 stops the alarm automatically atteninute : pin 14+2

open
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A5 : Pin location of machine interface at M.A.C 206

IAL
/
CALE /
5[ 0 O 13
Co e BN _
o ° 2  ALARM 15 e AL
o ° 3 ne 16 nc
o 4 nc
O 5 5 ne 17 nc /MOK
o 18 /MOK1
o 6 CMOK1 CMOK
© 009 pwss wwoa o SR
o 8 PMSR
o © 9 21 +15V MOK
o ne 22 GND 15
o . 10 Ground,plant 23 AQUIT
o 11 nc 24 nc IPMSR
O ’7
140\0 1 e MR 25 nc CPMSRE -

]

PMSR

Figure A5

Outputs from machine control device, inputs at NCA2050
20t0 24V DC or 14 to 28 V AC
pins 12, 13, 23 against ground pin 10

outputs from M.A.C 2050, inputs at machine contteNice,
potential-free contacts

Pins 1, 2, 14 (Alarm)

Pins 6, 18, 19 (MOK1)

Pins 7, 8, 20 (PMSR)

max. 0.3 A, 48 V

Warning :

The voltage (15 V DC) applied to pins 21 (+15V) an&2
(GND 15) are provided exclusively for the interfaceester
(G1289 (see chapter 4.2.1)! Never connect any othexternal
devices ! It would be galvanically connected to the
instrument’s electronics !

When a short cut occurs the fuse will be blown anchust be
exchanged (see chapter 4.2.3.).
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ANNEX B : Conversion of concentration units mg/m= ppm

Definitions :

1.) Mass concentration, unit mg / m3 :
The mass concentration specifies the compositianmixture. Because
the volume of a gas highly depends on temperanaeeessure, the
mass concentration also highly depends on temperand pressure as
well. Therefore temperature and pressure must eefia when the

mass concentration is indicated.
2.) Volume concentration, unit ppm :
The volume concentration specifies the compositiba mixture as
volume of the substance referred to the total velum
ppm means "parts per million".
(e.g. : the volume of the substance in cm3 (ccm)
in 1 m3(1cbm)=1 milion cm3)

Conversion of the units :

The relation between temperature, pressure, voamdemass of the substance used

in M.A.C 2050 standard version is :
PV=m/M+*R*T (ideal gas law )

P : pressure ( atmospheric pressure )

V : volume

m : mass of the measured component

M : molar mass of the measured component

R

.

. universal gas constant
. absolute temperature

Conversion table :

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

Conversion factor x Conversion factor y
Substance at 1013 mbar (14.69 psi), at 1013 mbar (14.69 psi)

and 0°C (32°F) 0°C (32°F)

mg/m? = X. ppm ppm = y. mg/m?3
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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