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L ' Introduction

1.1 where is the WMY 770 Z maisture measuring system
used?

In addition to measuring the dewpoint temperature, the
WMY 770 Z measures seven moisture variables, which can
be displayed individually. One of the most important
measured variables, however, is the dewpoint temperature.
This variable indicates the tempetatute at which a gas or
2 liquid Is saturated with water (or, more precisely, water
vapour) and heace the temperature at which water
condenses. This figure is particularly important far
evaluating the quality of, for example, instrument air,
natural gas, ethylene, propylene, etc,

If the moisture content is too high, there can he a danger
of

~ Corrosion
- icing

hydrate fotrmation

polymerization, etc.

These phenomena can resutt in equipment downtime, high
maintenance costs, environmental pollution and even perso-
nal injury.

The WMY .770 2 umversal measmmg system has been
desagned for such appllcatlons It is used with

- maisture sensor DY 70 (for crude gases)
- ALPHASENSOR DY 73 Z (for uttrapure gases/iiquids)
- natural gas sensor DY 76 NZ (for naturat gas, sweet gas)

Measurement ts possible either in-line or with bypass under
operating conditions.
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Application ranges:

Because the sensors are calibrated in the dew point
temperature range from about. -80°C to +20°C, they can be
used in both gases and liguids. ‘

The gas/liquid temperature should be at least about 10 to
15 K above, the dewpoint temperature being measured, and
the relative humidity should not exceed about 50% for ex-
tended pegiods of time. Moist media should not contain
more than 10 ppm of heavily carrosive substances, e.g.
ehlorine. The sensors should not be used in electricaily’
conductive or polar media such as alcohols {methanol, pro-
pangcl), ammonia (N;-(3), halogens, (flugrine, chiorine). .
Liquids, and. miost particularly hydrocarbons, should not te
arbitrary miscible with water; instead, they should exhitit
a saturation, level (Cs)' that varies as a function of tempe-

- -J;ature (T %,

1.2 How the measuring system warks

The two values measured by the sensor - capacitance and
temperature - are passed in . the form of disturbance-proof
PFM signals (pulse frequency modulation} to the'HYGRO—
LOG WMY transmitter. The HYGROLOG uses them tg
calculate the desired variables (see display selector).

The specific calibration data of the sensor can he entered
and stored in the WMY 770 Z transmitter either at the
factory or al site without any spectal aids.

The sensor's calibration data are contained on the data
sheet in the sensor housing or else can be generated by a
calibration unit {e.g.: wSX 160). Temperature compensation '
is carried out either individually or with standard values.
The measured variable and measuring range can be adj'usted
as desired for the standardized current or voltage output.
The entire measuring system manitors itself, providing a
continuous indication of its own availability.

The WMy 770 Z transmitter can be installed in any
RACKSYST housing. To adapt the sensor to specific apera-
ting conditions, accessoried such as .

- filters

cooling coils
- Sensor chambers
- rotameters

- pumps, etc.

ar even complete gas treatment systems are available.

i ‘ — .
Block dia'gtarﬁ of the moisture measuring system
DY I WMY a/2... 10V
: : 0/4 ... .20 MA
| *
r “'ll -FSINGLE
: . ) CHIP
; : |ecectronzc} ; § PFM HICAD-
: TeR
5 ' THSERT ; I : MAX_REPORT
f I i i | MIN . REPORT
! FAULT HEPORT
: 1 ;Jg {i’ : T FART REPORT
[ o -
! d | INTERFACE
[ YR "Hv 23
: {OPTION)
Flel POWER!PACK
Fig.2
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2. Startup -

2.1 Standard program

The malsture measuring tine HYGROLOG wMY 770/
maisture sensor DY 70, DY 73, DY 76 NZ requires only a
minimum amount of work at startup. All that needs to be
done is to instail the transmitter and sensors and make the
electrical connection. )

If the HYGROLOG WMY 770 Z and moisture sensor have
been supplied tagether as a measuring line, standard pro-
grammijng has already been carried out at the factory.

The standarg programming consists of:

- input of data For'the basic calibration and temperature
compensation {levels 3770, 2687, 2688)

- Measuring r_ange"-BB"’C'. - «20°C dewpoint temperaturc,
correspondjnglto 0 - 20 mA output signal (level 1770)

- alarm points at -80°C and «20°C dew-point temperature

(level 2770}

For suilable varlables, all one has to do is to enter the
values for the basic calibration (level 3770} and
temperature compensation {levels 2687, 2688). All other )
settings are identical with the standard programming (sec
abov_e)._ Changes to the standard. programming are carried-
out In the: so-éalled functional levels. The setting
possibilities for each _ievels_ are summarized starting on
page 7. :

2.1.t  The operating data are complete

Normally, the most important operating data for the mea-
surmg system such as:

- required ‘measuring variable

- required measuring range, or required measuring ranges

- required switching points of the two alarm relays

- required switching hysteresis of the two alacen relays '

- required safety function of the twc alarm relays
(max-min safety mode )

- measurement in gases or in liguids {absolute pressure
Henry'sche constant etc.)

= measuring range of external pressure measurement,
{if connécted, option)

are specified when ordering. The HYGROLOG WMY 770 2
is then correspondingly programmed to customer-specmc
requirements prior to delivery.

As a result, commissioning of measuring equipment
specified in this manner requires absoclutely no manipulation
of the setting elements provided on the unit.

2.1.2  The operating data are incomplele

If for some reason, importarit specifications with regard
to operation of the device cannot be pravided or pmvi_ded
onty incompletely (see overleaf), the functionality of the
measuring system is nevertheless given: wWhen no specifica-
tions are guoted, so-called standard programming is pro-’
vided.

The standard programming is specified for each function
in each function levet.

It is however cbvious that opti:num adaption to exisling
measuring requirements cannot be achieved in this manner.
For this reason, particular impartance is attached to the
fact that practically all functions can be qQuickly and easily
changed also on site. For the sake of clarity so-called
funclion levels have been defineg, making it possible for
even untrained personnel to quickly and safely impiement
settings on the HYGCROLOG WMy 770 Z.

In this way, each function level has its owrn clearly arrang-
ed part function {e.q. set function of measuring signal
output or set function of alarm relays ete.), which can be
varied within the device specifications as required.

OFf course only the functions which are impurf;c:mt for
operationof the measuring equipment need be defined.-
Beflore you can carry oul an adjustment on the
HYCGROLOG wihMy 770 Z in a fgnction level, you musl
enter the code of the corresponding tevel wfth the

_a|d of the setting elements provided on the rront panel

af the dewce
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2.2 Setting elements 6. Fault Indicator
1. Multi-function Switch ) RED LED: change-over contact of fault ingicator in

OFF-position, indicating a fault in the
Rotary switch for selecting various device functions - measuring equipment

far display” or setting values.
7. Test Socket

|
i
|

2. Display
The vajue of the output current is also fed to the test
Digital élisplay of numbers up to 4 digils as well as socket,
display of order of magnitude 107* (m 2 milli} ar
10%* (k2 kilo) - o 8. (abelling Strip
3. SelectoriTable _ E.g. to note the selected measurement variable or

the measuring range or measuring ranges.

Measurement variables/units which can be permanently
calculated ang displayed if necessary

4. Programming Keys
Change or entry of value
5. Umit value Signalling

LEDs for signalling the switching status of the Bimit’
value. relays L o :

Green LED: change-over cantact of relays in

ON-pasition
RED E0D: change-over contact of celays in
OFF-position’
. - MY 107 HyGRo00
Fig.3 : . _J
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2.2.1 The Multi-function Switch 7: T Display or entry of time constant in s with
which the input signal is smoothed exponentially
with the aid of the muliti-function switch, you can seJect (RC low-pass filter). The time constant indicates
varigus individual Functions in one function level. the time required for the measuring signél output
The symbols on the front panel apply in the basic lavel. to reach the 63% value after the measured valye
The most important operating parameters or measureg has been applied to the input of the measuring
values are indicated at this point. ‘ instruments.
Not before the cade for the basic level js stored 8:5:;3
is it possible to change the values (e.g. time constant, - Display of a new zero point frequency when the
Factor or pressurel, A code is automatically deleted when instrument has implemented an .automatic zero
the multi-function switch is in the basic position *gn,’ point correction. 4 horizental dashes appear in
ensuring the values cannot be changed unintentionally. the display if automatic zero point correctlon
has ‘'not taken place.
9
In this switch position, the main measured value Display of malfunctions, e.qg. sensor not connected
0: (the selected measurement variable) is displayed or short circuit an sensar line (refer Lo faull tamp-
which also defines the value of the signal autput. page &0). o }
Any~ ‘todes which may have been entered previously )
are deleted.
. = In this switch position, the key to a function level, [ the basic lovel, all important operating paramelers can
i.e. the corresponding code may be entered. be interrogated directly with the multi-function switch.

Furthermaore, values for time constant, pressure and -

Selector for measutement variables/units, Heney's constant can also be entered if the code for the

22 11 A number o from 1 - 10 can be set by depressing -
the keys “plus* gr "minus" (a code is ngt necessary

basic level was stored beforehand {see function tevel).
Only smg!e settings are generally carried out at all ather

for this purpose). functmn levels. For this reason, the symbols ‘on the front

The numbers have the following significance: panel are limited Lo the basic level with the exception of

the switch positions g, 1 and 9.

1. Moisture content pprm {em®*/m?)
2. Moisture content C ppm (mg/kg)
3. Absolute mojsture f g/m*
4. Water vapour content x (a/kq)
5. Water vapour partial mbar

pressure e i :
6. Relative. humidity U LN %,

7. Dewpolnt temperature L e
8. Temperature T ThoeC

9. Dewpoint distance 4 T = o¢ o
10 Frequency ALPHASENSOR Hz__.

. /7\ Display of a measured value corresponcnng to the
number o previously selected in switch position 2.’
If basic calibration of the HYGROLOG wmMy 770 2
bas still not been carried out, 4 dashes appear in
the display (-~} for the aumbers n =.1. . 7.
" (Refer to page 24 for basic calibration).

4 H Display of process temperature in oCy s T .

5 ODIsplay or entry of process pressure (absolutely : o }
P . :
pressure) in bar,

6L K Display or entry of Henry'sche constant (for
measuring in liquids)
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2.2.2 Key Functions The digit which can be changed in the display is

LO

- marked in that it flashes. This marking is shifted

(Ectry of an arbitrary cumber) further with the - key. This position moves

from left to right.
l C‘) This key shifts the decimal point, allowing you After reaching the right stop, it once again skips
£ to define the resolution of a number entry. to the left stop.

The decimal point s shifted from left to right.

.The limits of the decimal point both left and right +
‘:,are set in the instrument. . D Increments the flashing digit by 1.
"When the right stop is exceeded, the decimal point

skips to the left limit, -

LEDs serve the purpose of indicating the order
_ Decrements the flashing digit by 1.

R D Note: In order to obtain negative numbers,
decrease the first digit of a number until a

of rﬁagnitude sinde the resolution of a number is
- jimited ta 4 digits.

éasicaily, the following digit arrangements are
- minus sign and the desired number is

: possible:
: i displayed.
0.000 * 107 (Display in milli-)
00.00 * W (Display in milli-}
000.0 * 10_’ {Display in miili-) £ The new value is adapted when this key Is
- 0,000 ' 3 @ pressed. The device operates with the new value
064.00 a only from the moment the key is pressed.'
000.0 During selection or parameterizing, the device
‘ 0000 ' continuous to measure with the available data.
| .~ 0000 %10 - (Display in kilo-) P " :
‘ 000.0  * 10: ' (Display In kilo-)

0000 €10 {Display in kilo-)

1 ENTER AND STORE
CODE FOR :
REQUIRED FUNCTION
LEVEL ‘ :

5 SET SWITCH TO
REQUIAED
 FUNCTION

BHE SELECT REQUIRED
TR _ DIGIT (FLASHING

/-S DIGITS CAN BE CHANGED)

e [

ENTER DECIMAL
POINT (ADDIVIONAL
DISPLAY OF ORDER
0OF MAGNITUDE;

© MILLI OR KILO
DEPENDING ON
DECIMAL POINT
POSITION)

ENTER REQUIRED .
- DIGIT {NUMBERS . R _
_ WITH A NEGATIVE L

SIGN CAN BE ENTERED BY

PRESSING KEY "-")

STORING AN
ENTERED NUMBER

Fig.4 -
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3.0 Function Levels

The HYGROLOG WRY 770 Z features a total of 10 func-
tion levels. Each function leve! can be. selected by means

of a code number:

Code

0770

1770

2770

3770

Function Level

Basic level

Display of main gperating parameters, such as:
measured variable, temperature, pressure, etc.,
as indicated tiy the symbols on the front panel
of the WMY 770 Z.

[nput of those operating parameters that cannot -
be continuousl.y measured or calculated.

Maln measurement variable:

This determines the main display variable, ils mea-
suring range and the signal output range

(074 ... 20 mA)

Alarm relay:

The alarm relais are assigned to.a variable
corresponding to ‘the selector. [n addition, the
cdrresponding switching hysteresis as well as
the max/min safety Fa(_:tor can be selected here
{the alarm relais can be assigned to- both the
maln measurement variable and also for
auxiliary display variables).

Basic calibration:

The data for the sensor in use (frequency/moi-
sture content/temperature) have to be stored be- .
fore the moisture variables prowded by the
display selector can be calculated. -

In cases where an entire measuring line is supp-
lied (WMY 770 Z with sensar DY 70, 73 Z,

76 N2), all of the basic calibration data for the

- -sensor are already entered .at the factory,

2682

If a unit is uncahbrated 4 dashes (~——} appear
in the display. :

Auxiliary point calibration:

If a basic calibration has alteady been carried
out can be used to perform a one—pomt or two-
point recalibration. ’

Temperature compensation (selector):
Like in the “simulation/speclal function" level,

the operating mode of temperature measurement S
and temperature compensation can be established

here.

2687

2688

4770

5770

6670

7770

Termperature compensation [:
Input of the individual compensation factars for

an ambient temperature of -20°C.

Temperature compensation I1:
Input of the individual cormpensation factars for
an ambient temperature of +60°C.

Liquid calibration:

This is where data for specific substances are
stored, such as saturation factors (Cs) and related
temperatures (T}, or merely K factors {Heniy's
constant). This data can be seiecteg direct!y

for over 8G liquids.

Autocal, high pressure calibration

the function level is used Lo activate and

deactivate the automatic zero point calibratise.

Automatic zero point calibeation is sef to oot
at the works (switched on).

Saturation factors for measurerent at higts
pressures in gases can Furtherniore be enterzz
here. withaut entering a factor the geners!

gas law applies with regarcs to calculatmg trs
moisture variables.

Slmulat:on ) ) .
For test and service purposes, for monitoring

' externally connected devices (contrallers, printers

display instruments etc.), )

- Simulation and calculation of various moist .re
variables '

- Switching to special operating modes:

~ temperature measurement ang

temperature compensation

Pressure measurement (Option):
Scalmg the 51gnals of an actwe OF. passive

._pressure sensor for. mousture measurement in
gases st variable pressures.: ’
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The function levels can be addressed in any arbitrary
sequence. Narmally, each ingividual function is programmed
at the works and specified when ordering.

Standard programming has been used as the basis where no
particular specifications are made (see “Standard" in the
programming tables for HYGROLOG wMY 770 Z).

The code is your key which apens the door ta the. various
function levels. Apart from the first digit, the code num-
bers of the HYGROLQG -‘wmY 770 Z are identical to the
device desi‘jgation, thereby making them particularly easy

to remember.

3.1 The Basic Functien Level, Code 0770

HYGROLOG WMY 770 Z and ALPHASENSOR OY 737 is a
universal measuring insttument’ which can be easily adapted
at any time to new measuring tasks. '

In the basic function level, you can read off the impoc-
tant op'eratin'g' parameters for HYGROLOG wMY 770 Z.
with the code G770 you can also set fixed values.

This partiéularly aplies to temperature and absolute
pressure when, for instance, & corresponding measured
value is not available. ' o

The most important modes of uperation are:

Disp‘iay af main'méasured. value

DIsl;;:lVay_' of measurement variable selected
Changing the measurement variable:

Refer to pag‘e,m: function level main measure-
ment variable, rmeasuring signal outputs '

s Display of auxiliary variables corresponding. to
the display selector n (see page 5)

Display of process temperature in °C

u Entry of a fixed temperature value in °C,
however anly when no termnperature measurement
is available. ' ' '
Refer to page 39: function level simulation.

Display of operating pressure in bar (absolute)
[ Entry of a fixed pressure value in bar,
however only when no pressure measurement
is available.

Refer to page 41: function level pressure measurement

55 ser notany .
SWITCH T4 1

_ SELECT DIGITS

L WITH KEY -
{FLASHING =
"READY FOR
CHANGE )
!QL;//Q_‘ ENTER THE

y INDIVIDUAL
T DIGITS WIFH YHE
KEYS "+" QR "-"

l—— sToee Tee Cooe '

NUMBER IN THE
HOMOAY WEITE
XEY E

Fig.>

K Display of Henry's constant
Entry of a Henry's constant, however only
when aperation is not carried out In conjunction
with a Cs value table. If you operate the
HYGROLOG wMY 770 2 with one of the 82
passible CS value Labies_ or with a 'm_anua!_ table,
the Henry's constant is disptayed which results
from the process temperature and with which the
device is currently operating.. '
Refer to page 30 function level fluid calibration,

Display of a time canstant in secands: for
integration (damping) of measuring signat outputs.

N Display of a new zero:reference goint frequency -

" Msocal. - when the device has implemented automatic zero .

point correction. If automatic zero point correction
"has_ not been Ca:ri_g_d_ out, 4 horlzontal dashes
appear in the display. Final acceptance of an
automatic zero point 'calibratiun. ) ' .

Refer to page 36: function level 'Autd_:al

Display of an error code of highest priority in

the case of malfunctions. when there is no
(6‘ malfunction, E— appears in the display.

See page 60: error . cade table,
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HYGROLOG WMY 770 Z

Function Level:
0770, Basic Level (see Symbols on Front Panel)

Max. value
Switch- I"candard | Individual function description
position .
Min, value
0 Display maln measured value
{main measured value routed to signal outputs)
|99 Input: 0770, Code basic level N
1 0 (only necessary for input in switch positions
0 4,5 6and 7}
10

Disptay selector n:
2 7 11 ppm, cm¥/m? 3 f: g/m® B e: mbar 7 Tg: °C 9T- Td °C
2C:ppm, mgkg 4x:g/kg 6U:% 8 T:°C 10  fH

3 Display: - Measured value from selector n -

180,0 Display: Process temperature in oG

4 200 nput:  Process temperature in °C, however only if no
: ' temperature measurement is available (see 6770
-~ 70,0 simulation)
Display: Process pressure in bar
5 - 10 | input: ‘Process pressure in bar, however only if no pressure

measurement is connected
(see 7770 pressure measurement)

1100,0 | Display: K factor

6 1.0 Input: K factor, (e.g. Henry's constant}, however only if no
— : Cs vaiua table is stored _
1.0 (see 4770 liquid calibration)
300 Display: Time constant Tin s
7 1 Input:  Time constant T in s
0 (0: without exponential averaging)

Display: New zero point frequency of moisture sensor

8 (however only when an automatic zero
point calibration has taken place).
£699 |
9 E... Display: Error code in case of faults

(fault with highest priority)
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3.2  Function Level Main Measuremenl Variable -
Measuring Signal Output Code 1770

with the selector in the functicn tevel, main measurement
variable, select the measurement variab’le‘which is opti-
mally adapted to the measuring task.

Then determine the required measuring range and éssign it
pmp_ortiona!ly or also inversely proportionally to the mea-
suring signal outputs. {(For voltage output refer to page 12).
The measuring signal outputs are most commanly used with
» 20 mA or /2 ... 10 V.

A particular feature is that 2 measuring ranges can be

the signal range from 0/4 ...

freely defined for the selected emain measurement variable.

The two measuring ranges must have the same starting

point. Refer to system specification for specification for

possible maximum or minimum measuring ranges.

UM, “mmax® or "holc_lf_' may be selected for the case of

" fault. ; T

Example 1:

Main ‘measurement variable: Dewpoint tempeérature in °C

Ore measuring range -40 ... 20°C

Current output 4 ..
' of fault’

20 mA max. in case

Procedure:’ Mea'mrl_ng signal outngts'_'
1. Set multi-function switch to position =0

2. Enter 1770, store with key “g"
The function level: main measurement variable,
measuring range, measutring signal output, is activated
and can_be bmgram_med.. '

3. Smtch posltmn 20 .
Enter 7 store. thh key "E“, the main measure-
ment variable correspunds to the selector
dey;pmnt ternpe_rature in °C.

&

Switch position 3:

Enter =40, store with key “E“

The initiat value for the measurmg range 1 is
determined at -%0°C dewpoint temperature.

5. Switch position 4:
Enter -20, store with key "E": The final value
of "the measuring range is determined at -20°C dewpoint
temperature. '

., 6. Switch position 6:

Enter 4, store with key "&£ 4 mA is the injtial
value of the measuring range and corresponds to
=40°C dewpoint temperature.

1a
mA
20 x
4 -
a i
] T
-40 -30 -20 a2
» The signal output can overflow by up to 0%,
z 22 mA
Fig.6

7. Switch posmon ? . : _
Enter 20, store wlth key “E". 20 mA is the upper'
end of the measuring range and corresponds to -20°C

dewpoint temperature.

8. Switch position 8: .
st digit from left: sef O (= one measuring range)
and ‘2 nd digit from left: set H (= hignh status in case
of fault) and store with key “E™. o
Set multi-function switer_\ to position G.

For HYGROLOG wMY 770 Z, the dewpoint. temperature in

" 8C is now selected as the main measurement variable as

10

well as the measuring range -40 ... -20°C and current out-
put range & ... 20 mA. In case of fault, the current and
voltage outputs reverts to > 100% (22 mA, 11 V).
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Example 2:

Main measurement variables: Dewpoint temperature in °C

Measuring range 1 -40 .., -20°C fx

Y
Measuring range 2 -40 ... «20°C " i g
Current output 4 .. 20 mA, hold in case

of fault

Crecens e

Procedure: Measuring signal outputs

1. Set multi-function switch to position e .

0 4 4 + t t T
40 230 20 .10 o i 20 2
2. Enter 1770, store with “g".
3. Switch position 2:
Enter 7, store with key “E", the main measurement x  On reaching the limit value from below, the
variable Is set-corresponding to the selector dewpoint measuring signal output switches over to the
temperature in °C. second range exaclly at the limil value
{here -20°C dewpoint terperalure) and assumes
4. Switch position 3: a certain current value depending on range 1
Enter -40, store with key “EM. The initia! vatue of and range 2. )
the measuring range is defined at -40°C dewpoint Switch-back from range 2 (o range 1 takes =
temperature. place with a hysteresis of 0% of the Ffirst
range (here: measuring range 1 2 20 K, 10% of
5. Switch position 4: which 2 2 K switch-back al -229C).
Enter display -20, stare with key "E¥, The final Alarm relay 2 switches exactly at these polnts ]
‘value of the first- measur[ng range is deflned at -200C thereby providing distinct measurmg range
dewpoint temperature i : identification.

xx The signal output can-overflow up to 10%,

6. Switch position 5: ’ : of 22 mA
Enter +20, stote with key “E". +20°C dewpaint
temperature corresponds to- the upper timit of the Fig.7

second measuring range.

| 7. Switch position 6: : _ i Set multi-function switch in position "0, The main mea-
; Enter &, store with key "€"; a mA is the initial ] surement varlable, the two measuring _ranges.and the signal'.
; value of the First measuring range (virtually also range are now defined for HYGROLOG wWMY 770 Z.
of the second range) and corresponds to -40°C ' o ‘ ' ’ ]
dewpomt temperatu[e o _ S : Significance:1st digit from right:r 0 £ one measuring range
' ' N {measuring ranges) 1 2 two measuring ranges
8. Switch position 7: ) C ' 2nd digit from right: H £ 22 mA, 11 v (high)
Enter 20, store with key "E". 20 mA coresponds {behaviour of signal L = 0 mA, 0V (low)
to -20°C dewpoint temperature, the limit of the autputs in case of - = last measured value
first measuring range and +20°C dewpoint terperature, fault) (hotd)

the limit of the second range.

2. Switch position 8:
ist digit from right: set 1 (= 2 measuring ranges)
2nd digit from right: set - (= hold) and store with
key “E".
Caution: In the case of two measuring ranges, alarm

relay 2 identifies the measuring range and is therefore

no longer available for limit value signalling.
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LwWMY 7?0;',2 additionally features a voltage output.
" The voltage output can assume OV and max, 10 V, or

-

' | HYGROLOG WMY 770 Z+DY 70, 73 Z, 76 NZ
) Instruction Manual o

Measuring range 1 is normally defined as the operatian
measuring range since all standard measured values occur
within this range. Measuring range 2 can be defined as
the error range since no measured values normally occur
within this range apart from, for example, in the case of
fault or during the start-up phase of a process.

This facility is of particular advantage when both measu-
cing ranges are recorded with a 2-channel line recorder for
instance.

Yhe wiring between the HYGROLOG WMY 770 Z and the
corresponding recorder should then be arranged as foliows:

Voltage output

tn addition to the curtent output, gach HYGRGLOG

after 10% overflow max. 11 V.

A voltage af 0 - 10 V therefore corresponds to the
relevant selected measuring range.

Please note that the voltage output is proportional to the
current output. For exampie, if you have assigned. a

e e e e —— o — — =

~
¢ HYGROLOG wWMY 770 Z

e
| CURRENT OUTPUT ALARM RELAY 2
0/4 ... 20 MA

|
i
: l | | (MULTI-POINT |
d14 diz d24 Z24 722 CONNECTOR) |

|__ e D
+ J a £
L 1| '
:‘1'*_"—_1* FE 1
| GND CHANNEL 1 CHANNEL 2 I
"GREEN“ YRED" s
I (RANGE 1} (RANGE 2) [
t
| |
: £.G. TWO-CHANNEL LINE RECORDER |
L o o e e e e e e —— — |

current signal range of 4-20 mA to a defined measuring . Fig.8

range, analogousty, the corresponding voltage range.

is 2-1¢ v.

If you have defined 2 measuring ranges for the current
output, then this also applies to the voltage output.
Atarm relays 2 can also be used for measuring range.
identification with respect to the voltage output.

Setting the voltage output:

The voltage output can be set only indirectly via the
current .qutput. For this purpase, you must simply convert
the vott;_ge signal range to the proportional current signal
range as:’already described for the current output. -

Scaling

Scaling of a non-calibrated plotter or indicating instrument' '
can be implemented as follows via ‘the measuring signal
autputs“('}c'urrent and ‘voltage} on the HYGROLOG

wMY 770 Z:

Zero Pdi?mt:
A current value between 0-8 mA 2 04 V can be defined
for the zero point.

100% Point:

The 100% point may be- assigned to a value within the
range of 12 ... 22 mA = 6 ... 11 V.

Also in this case proceed as described at the beginning -
of this chapter.
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HYGROLOGWMY 770 Z
Function Level:

1770, Measuring Signal Outputs (Main Measurement Variable, Measuring Ranges)

Max. value ,
Switch- o : .
position Standard Individual function description
Min. value
0 Display main measured value
{main measured value routed to signal outputs)
9999 nput: 1770, code for the function level:
1 0 measurement variable, measuring ranges. . .
0 (for scanning or input)
10 Display selector n: (0: inactive) _ _
2 7 11 ppm, cm¥m® 3 f: g/m3 5e: mbar 7. Tg: °C 9T-Tg:°C |
: 0 2Cppm, mgtkg 4dx:g/kg 6U: % 8 T:°C 10 f Hz
Oynamic | gart of measuring range ]
3 —~80°C | (absolute value from n) Tt
Dynamic (common start value for two measurin_g‘i ranggs)_
Oynamic | Measuring range end value of measuring range 1
4 +20°c | (absolute value from n)
simultaneous automatic change-over point
Dynamic | for two measuring ranges
Dynamic | Measuring range end value of measuting fange 2
5 +60°C ‘(absolute value from n) S
_ this switch position can be skipped If only one
Dynamic measuring range is required.
8,00 Electrical start vatue of current output for selected
6 0,00 | measuring range e
0.00 (possible adjustment range: 0...8 mA)
21,00 Electrical end value of current output for selected measuring
7 20,00 | range(s) |
12.00 (possible adjustment range: 12...21 mA)
H1 Mode for signal outputs; . _
8 HO 1. digit £. 1.: 0: one measuring range, 1: two measuring ranges
2.digltt, r.: H: larger 100% display in case of fault, L: 0% display
Lo in case of fault, —: 1ast plausible measured value as fixed value
E699 ' a
9 E.. Display: Error code in case of fault

(fault with highest priority)
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3.3 Function Level Alarm Relay, Code 2770 Procedure:  Alarm Relays

Every HYGROLOG WMY 770 Z features 2 independent 1. Set multi-function switch to position «Q

alarm relays. Each relay has a potential-free change-aver o .
contact which is directed towards the outside. 7. Enter 2770, code for alarm relay and store with key
You can arbitrarily define the relay assignment correspond- "EM,

ing to the variables specified in the selector.

The switching peint, however, must be within the 3. Switch position 2: (applies to relay ©)

functional range of the HYGROLOG wMY 770 Z. For with keys “+" and " set display to 7 = dewpoint
molsture content this corresponds to a range from -120°C temperature, store with key “E*. '

dewpoint temperature bo «60°C dewpoint temperature and i

for temperature from -60°C bto +90°C. The selected 4. Switch position 3

measuring range for the maln measurement variable is of With keys “«" and "-" set dismay' ta 420,' store

no significance In this case. You can of course define a with key “E'.

hysteresis in absolute values (depending on the selected

variable}:for each relay. In this way, In addition to the 5. Switch position a:

E measuring signal outputs, you alsa have available with each Using the control keys, enter the numerical value
HYGROLOG WMY 770 Z two fully independent 2-poiat far the required hysteresis (5 K) and store with key
controllers. A further advantage facllity is that the B S .
max./min. safety mode can be freely selected. The visual
display has the following significance: &. Switeh position 5: (applies Lo relay 2)

' ' with keys "+ and " set display to 8 = terrperature,

store- with key "E".

H: Max. safety mode: .

The relay deenergizes if the iimit valuz is exceeded 7..Switch positior 6:
Enter numerical value for required change-over point

of relay 2 (+40°C) and store with key "E™.

L: Min. safety mode:
The relay deenergizes if the value drops below the

limit value. .
' 8. Switch position 7:

Using the control keys, enter the numerical value

Exarngile: . Realy 1~ 93133{ 2. for the required hysteresis (3 K) and store with
i i . = 0, . - : | |

Switching polf\t.. Td = 20°C T = aooq . ) key- “E". : PR

Hysteresis: | As=5K As=3K '

Safety mode: - max. min, _ ' 9. SwltCh position 8:

with keys "+ and ", set first gigit fmm nght to -
MH" and St_Ore with k_E_:y g :

Relay 1, max. safety mode

with keys - & select second digit from right and '
set.to "L" with the keys."+" and: o and store with
key.llElt. ! : .

' Relay 2, min. safety mode
| _ e Both relays are now set practically as a 2-point

controller to different variables with varying switching
hysteresis ‘and in'a different safety mode.

For details'." refer to "a'larrﬁ_relay" (from bage 15).

Attention: _

if you have determined two meaw_rin§ ranges, alarm relay 2
indicates the measuring range and can no longer be
prdgr_ammed separately. (Page 12) '
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HYGROLOGWMY 7707
Function level:
2770, Alarm Relay
. Max. value »
Switch- [“grandard | individuat function description
position
Min. value
0 Display main measured value

(main measured value routed to signal outputs)

9999

tnput: 2770, Code for function level
1 0 Alarm relay. ..
0 _ (for enquiry or input)
10 Alarmselector n for refay 1: (0: inactive)
2 7 11 ppm, cm¥m3 3 f: g/m® 5e: mbar 7T Tq: °C 9T-Tg:°C | -
0 -2 C:ppm, mglkg dx:glkg 6U:9% 8 T:°C10  f:Hz |
Dynamic - '

- ~ s\v_itchlng polat for relay 1
8 | Tg-80°C (absolute value from n for refay 1)

Dynamic
Dynamic | -
4 ] Swilching hysteresis As for relay 1
‘ (absolute value from n for relay 1)
Dynamic }
10 -

.'Alarmseiector n for relay 2: (0: inactive)
S 7 11 ppm, cm¥m® 3 f: g/m® 5e: mbar 7 Tq: °C 9T-Tq: °C
0 -2 C: ppm, mu!ku 4x:g/kg 6U:% 8 T:°C10 fHz

-] Dynamic | Switching point 1or relay 2 (absolute value from n for relay 2)
6 | 1.+20°C Caution: in the case of two measuring ranges, relay 2 serves
g the purpose of measuring range identification

Dynamic (see 1770)
Dynamic '
7 1 Switching hysteresis 4s for relay 2
- {absolute vatue from n for relay 2)
Dynamic : :
- «.HH | Max-min- Relay 1: first digit from right
8 HL safety mode Relay 2: second digit from right :
~ for relay H: max. safety mode o
- LL 1,2 L: min. safety mode L
E699 | _ © 9
9 | E... | Display: Error code in the case of fault =

(fault with highest priority)
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3.4 Function tevel Basic Calibration, Code 3770

Each ALPHASENSOR DY 73 Z has its own individual
characteristic curve: frequency a3 a function of moisture
content, which must be entered in the device prior to
commissioning. At the works, the characteristic curve is
represented as a frequency over the dewpoint temperature
(absolute moisture variable). To facilitate calibration of
the HYGROLOG wMyY 770 Z, it is sufficient to define a
number of measuring points in the device. By means of a
special interpolation algoritm these paints are then used to
farm a characteristic curve which links the points on the
shortest possible path at a minlmum change in inclination:
Up to 12 calibration peints can be programmed with each
point being. tdentified with a number.

. Important Note:

If less than 12 calibration points are available for basic
calibration, then it is important to ensure that any further
points “which may have been entered beforehand are deleted
by entering the frequency 0.0 Hz.

Auxiliary Polnt Calibration:

Auxifiary point cal_ib_ration (see page 17) can be implemen-
ted after the HYGROLOG WMY 770 Z has been subject
to the basic. calibration:

The various callbratlon points can be entered in any se-
quence. The points are sutomatically sorted befere.the
device itself defines the complete curve.

Points at which the frequency = O Hz is specified are
considered as deleted ard are not used to complete the

‘calibration curve.

Calibration points are specified in the calibration tables
supplied with the sensars. However, calibration points for
an ALPHASENSOR DY 73 7 can be determined just as
well on site in conjunction with a catibration instrument
WSX ...

The only condition is that a polnt comprises a value pair
frequency-moisture. All the variables specified in

the selector can be taken as the moisture variable.
Depending an the chosen moisture variable for a point,
information regarding absolute pressure or temperature

can be additionally programmed.

it is not necessary to convert paints which have been
entered, the HYGROLOG WMY 770 Z automatically
calculates the actual calibration curve when the multi-
function switch is set in the basic setting "zero". Due to
the curve progression of an ALPHASENSOR. Dy 73 7, it is
advisable to calibrate at least & points over the entire
range. For detail description of procedure, refer to table
“hasic calibration®. (works specification sheet, see page 27).

Temperature compensation

when operating with temperature compensation the tem-
perature calibration values must also be entered.

in addition to that the correction values for -20°C and
«609C are to be entered. L
All required data can be seen in the data sheet for the
sensor (calibration data sheet, see page_Z?I)._.Fgr_ther de-

tails can be seen on page 24 to 26.

POINT NUMBERS
1
|
- b - - 1
: | 1 |
i | i
POINT NO. | 2 T — 12
SET INPUT -] Frequency | | FReEQUENCY |- — - - = FREQUENCY
o} HorSTIRE MOISTURE | _ _ _ .| MOISTURE
SET INPUT e b
' : VARIABLE VARIABLE : VARIABLE
POSSIBLE INPY *—1TEMPERATURE] JTEMPERATURE|— — ~ —* JTEMPERATURE
POSSIBLE INPUT +—{ PRESSURE PRESSURE |— ~ — ~*—{ PRESSURE
Fig.9
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Procedure:  Basic Calibration
1. Set multi-function switch to- position O

2. Enter 3770, code for function level basic calibration
and store with key "g".

3. Switch position 2:
with keys “+" and “-", set display to 7 = dewpoint
temperature, store with key "E".

4. Switch position 8:
Type of calibration O: enter basic calibratjon. with
keys "+ and “-* and store with key "E*.

b

Switch position 3:
with keys “+" and "-*, enter point number, e.g.
1 and storé with key "€

6. Switch position 4:
Enter the numericai value
for the frequency (e.g. 173) and store with key “E".

7. Switch position 5:
Enter numerical value for dewpnint temperature, e.g.
-60 and store with key “E% EE

8. Switch position 6:
Enter numerical value for standard temperature
T = 20°C and store with key “E“.

9. Switch position 7:
Enter numerical value for nominal pressure p = 1 bar

and store. with key “E".

10. Switch position 3:
Press key "« (display = 2, 2 second point)
store with key "E£" )

11. Switch position 4:
uUsing the "+" and "-" keys, entet the numerical value
for frequency (e.g. 166.5) and store wikth key “E".

12. Switch position 5:
Enter numerical value for dewpoint temperature, e.qg.
-50 and store with key "E".

Having stored the corresponding specifications regarding
termperature ‘and pressure for the second point, begin once
again at switch position 3 to.switch position 7 until you
have entered all available points. Any otﬁer points

which may still be stered muyst be deleted by entering

the frequency “0". If you then set the multi-function
switch to position “0", the HYGROLOG wMmY 770 Z auto-.
matically calculates the curve progression in the display

"range from <120 to +60°C T &

Auxiliacy Peint Calibration, Code MNo. 3770

Auxiliary point calibration is 3 particularly practical
facility which can be used to examin or correct a

sensay characteristic curve which has alceady been stored.
One or two auxiliary points can be used for correction-
puiposes if, for -example, during inspeclion of the measu-
ring instrument HYCGROLOG wmy 770 2, with a calibra-
tion jnstrument wSX 160 (maisture generator, reference
range approx. ~60...0°C !d); or a reference instcument
HYGROLOG wWMT 261 (automatic psychrometer), a devia-
tion is found in the display.

AH that is necessary to implement auxiliary point calibra-
Lion is that the HYCGROLOG wMY 170 7 is firstly subject
to basic calibralion and operation is still carried out with
the correspanding sensor. With an auxiliaty poinl calibra-

tion, the absolute position of 3 stored sensor characteristic

curve is changed, however oot its specific shape.
Practical applicalions have shown thal Lhe shape of an
ALPIHASENSOR does ool change cven uader severa
conditions provided tte medsuring element is nal
chemically or mechanically damaged. In conjunclicn witt .
automatic zero point calibration and an agxiliary point
calibration in the vicinity of the upper limit value of the
entire measuring range, the requirerments .regarding
recalibration are more or fess feduced Lo an “offset” and
an "fai'rm_!_ii_"icatinn' setling"s Please nate- in Lds respect that
the entire nriea'surin'g range ol the sensor- is mormally - '
proparkionai to ~100 ... «20°{ dowpoint” temperature and
has nothiag to dao with'part-measijring range which you
may have defined. (Total display range: -120 ... +60%C Td).
An auxiliary point atways consists of a value pair, com-
prising the frequency of the ALPHASENSIIR and the
moisture value of the reference instrument. _
1t is not- necessary for the moisture value or the maisture =

variable to be identical to the main measurement variable
of the HYGROLOG wiy 770 Z. Conversion takes place
automatically.

Limit Conditions

To enable the HYGROLOG wMmy 770 Z to decide whether
the calibration curve is to be changed “down" or “up®
with an entered auxiliary paint, the following applies:

{5}

“Lower point™ Measuring frequency > 100 Hz
point No. 1+

M

"Upper point™  Measuring frequency = 20 Hz
point No.2*

minimum frequency spacing: 10 Hz

Minimum moisture intervalk 'qorresponding to 20K T d

* Please note the following: For the sake of simplicity
durimj auxiliary point catibration, you should always de-

signate the "lower point" with t and the i'upper point”
with__ 2. After a basic calibration, the auxiliary point 1 is
initially_ assigned to the "autocal" point and auxiliary

point 2 to +20°C Td.
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Example: Auxiliary Point Calibration (upper point)
| HYGROLOG WMY 770 Z Display: T, = 1.8°C = f = 62 Hz
Reference point:
HYGROLOG WMT 261 Display: T = 24°C, U = 42%

Application: For large measuring ranges, or when high moisture

content values are predominantly measured.

00 —

250 - -

Old

Lo calibration curve
200 —

-~ New calibration curve
{after auxiliary point calibration)

150
Reference poi'ht: o
: T,=10°C =f =62 Hz ~
100~ d
: T = 24°C and U = 42%)
62 + — — e = — —— —— — - — e .
50 - ' i : o
“~ —
| | : — ‘
[} 1 { 31 1 1 B
0 i | { 11,6 16,0 | 1 g
~120 -90 ~60 - =30 0 11 60 T

After entering the reference point with T = 24°C and U

= 42% at f = 62 Hz, the HYGROLOG

WMY 770 Z operates with the new calibration curve (the custormer-specific measuring range

remains unchanged e.g. ~-50 ... 0°C T ) The new curve rotates about the electric zero point
which, in the case of HYGROLOG WMY 770 Z, is always identical to the "autocal" pcmt

The “autocal” point is initially set at the works to -90°C T

Fig.10
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Procedure:  Auxiliary Point Calibration (upper point)

1. Set multi-function switch to position &) .

2. Enter 3370, code for function level basic calinration

and store with key “E".

.

. Switch position 2:
With keys “+" ang “-* set display to & = relative
humidity and store with key "€

4. Switch position 8:

Type of ca.libration 2 set 1 = auxiliary point calibration

with keys "« and "-* and store wilh key “E".
5. Switch position 3:
with keys "+ and *-" enter 2, poinl number far the

upper pomt and store with key "g'.

6. Switch position 4:

Enter the numerical value far fregquency, e.q. 62 e,

and stare with key “g™.

7. Switch positlon 5
Enter the numerical value for the relative humidity,
€.g. 42% and store with key “£"

8. Switch position é&: _
Enter the numerical value for the temperature,

e.g. 24°C and store with key "€",

9. Switch position 7:

Enter numercal value for pressute (here nominal pressure

P = 1 bar ab.olute) and stare with key "C",

If you now set the multi-function switch to positioa G,
the HYGROLOG wMY 770 Z autamatically calculates a
New calibration curve. The preregsion al the new calibra-

tion curve begins at the electrical zero point (point cf

rotation at -90°C Td) and passes through fhe teference

puoint entered for relative humidity ang temperature.
The specified example of ar auxiliary point calibration

corresponds to a change in amplification and is preferably
used for inspection or correction it the case of extremely

large measuring rarges or when measuring high moistuee

contents.

Procedure:  Automatic Zero Point Calibration and

Auxiliary Point Calibration (upper: point)

Please note in the case of this type af calibration that
the automatic zero point calibration must be active (see

5770, switch position 8),
[f automatic zero point calibration is already activated,
you can skip the points 1 - 3 listed below.

booSet mylti-function switch Lo position ) .

7. Loler 5770, code for function level "autacat” (and g

pressure calibration) and store with key “".

. oSwitch position 8:

Operating mode 12 with {he keys ™" ang "= ente:

“autocal" activated ang slore with key "0

Switch position O:

An avtomatic zero point calibralion =ae oga (e 1, i
mented Dy means of soro g3 1 automatic zero neal
calibration does nat take place, it can be assumed gt
the residuat moisture content of the zero gas was
brigher than the calibrated zeco point and is therefore

carrect.

5. Set chwbti-function switch to pasition e—Q .

. Enter 3770, cade for function level basic calibration

and store with key “g£".

. Swilch position 2:

wWith keys "« and "= set display to the correspon-

—a

ding catlibration selector and store with “&»,

. Switch position 8:

Operating mode: 1 = enter auxiliary point calibration

with keys "« and "= and store with key "E*.

. Switch position 3:

With keys “+" and "-" enter poiht number for upper

auxiliary point and store with key “f°.

10. Switch position 4:

Using the control keys, enter the numerical value '

for frequency of the sensar and stare with key “£",

. Switch position 5:

Enter numerical valve of calibration selector ang store

with key "E“ (moisture value),
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12, Switch position &:
Enter numetical value for temperature. ouring auriliary
_point calibration ang store with key "Z°

'3 Switeh position 7:
=nter numerical value for sosclite arsssure coring

auxiliary calioration ara stire ajtn «=, "0,

14, Switch position O:

Auxitiary point calibration is completen.
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1.

Example: Automatic Zero Point Calibration (Autocal)
HYCGROLOG wMY 770 Z

1t

Display before "Autocal™: 335 Hz 2 electric zero

Display after “Autocal": 362 Hz 2 electric zero

Application: For small and extremely small measuring ranges or

wherever low moisture contents are predominantly measured.

= new "“zero point®
L350 .
335 old “zero point"

306 —f

250 4 l
/

Qld New calibration curve
{ calibration curve

200 — : I

(after _"autoéal'-‘) .

150 ’

100 —

1
i
~120 -90 -60 -30 0 30 60

The electric zere point is initially dafined corresponding to -90°C td {approx G.1 ppm at 1 bar) for HYGROLOG
WMY 770 Z and ALPHASENSOR DY 73 Z. An "autocal® is initiated whenever a sensor frequency is applied to the
HYGROLOG wWMY 770 Z which Is higher than the “old zero point frequency™. This can be the case sither during
normal operation or also after belng subjected to “zero gas". Autocal corresponds to a change in the 6asic
capacitance of the sensor and causes 3 cantinuous curve shift (also see $770) .

Fig.11
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Example: Automatic zero point calibration (autocal) and

auxiliary point calibration (upper point, No.2)

Application:  This is the most practical possibility for checking or correcting
a sensor characteristic curve while measuring small, medium
and high moisture contents.
In place of "autocal" you can also calibrate a “lower aukilia_r_y

point®, No.1)

£
Hr .
6) T — — new “zero point”
350 4 .
5351 -
ero peint
300 —
i . .
250 N : / New cahbr_atmn cun_fe
| oid — (after acknowledged)
| catibration curve “autocal” and after
. | auxiliary point calibration’
200 — ST
|
150 - i
|
L 100 — | Auxiliary point No.2
| (ypper._a_uxili_a_ry' point)
sg - l S
0 — | =
_ : 1,8 10,0 Lo T
-120 -90 . -60 -30 o 30 60 o

After the HYGROLOG WMY 770 Z has implemented an automatlc zera point callbrat:on, you must firstiy
acknowledge this (see 770 autocal) before you initiate ani auxzhary poInt calibration. in the case of an upper
auxiliary point (Na.2), If necessary, the new calibration curve mtates about the. autocal point. Cautlon. The - | .

electric zero point results from calibrating a lower auxmary point (No 1} and an. upper auxlliary point (No 2)
{refer to Llrmt ‘Conditjons Page 17).

Fig.12
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HYGROLOG WMY 770 Z

Function Level:
3770, Basic Calibration

Max. value ‘
Swilch- [ “oiandard | Individual function description
position

Min. value

Display main measured value (after a basic calibration, ihe

0 curve progression of the centre is firstly calculated based on
the entered points before the main measured value, provided
this value has already been defined, is displayed)

9999

Input: 3770, Code for tunction level:
1 0 Basic calibration — switch position 8 =0 ,
0 Auxiliary point calibration — switch position 8 a« 1
7 Calibration selector n: -
2 7 11 ppm, cm¥md 3 1: g/m® Be: mbar 7 Tq: °C 9T-Ty: °C
1 2C:ppm, mglkg 4x:g/kg 6U:9% 8 T: °C 10 Hz
12 (2) Point numbers - : : N
3 1(1) For basic calibration, up to max. 12 polnts can be entersd and
TN up to 2 (in brackets) points for auxiliary polnt calibration.
999.9
4 0.0 Frequency value for basic or auxillary point calibration In Hz _
'0, (a point is considered as deleted at a frequency value of 0.0)
0' : .
Dynamic _
] 0.0 | Moisture value for basic or auxifiary polint calibratio_n from_n.
Dynamic '
180.0

Temperature valus for basic or auxillary point calibration from n
6 20,0 (a temperature of 20°C is automatically set if no temperature
~700 value is entered) . o

500.0 Pressure value (absolute) for basic or auxliary point
7 10 calibration from n

: (a pressure of 1 bar s set automatically if no pressure value s
0.0 entered)

! Selector for calibration mode
8 0 0: Basic calibration
g ] 1: Auxiliary point calibration
£699
9 E. .. Display: Error code in the case of fault

(fault with highest priority)
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3.5 Function tevels for Eemperature cornpensation_

Code No. 2687 and 2688

Automatic temperature compensation is cacried out with
the data stored in levels 2687 and 2688. The temperature
measurement wikth the PL 100 ensures that sensors DY 70,
73 Z, 76 NZ always have the actual process temperature
at their disposal. The data from function levels 2687 and
2688 together.with the actual process temperature
guarantees precise calculation of the selected moisture
parameters in the entire temperature range l:hereb.y
eliminating the physical infiuence of temperature.

it is for that reason not necessary to control or heat the
measuring element continually, this retains the full In-line
apglication in Ex-Zo_ne 0

Tne differentidtes between 2 types of temperature
compensation:

a) STANDARD COMPENSATION
b} INDIVIDUAL COMPEMNSATION

in level 2687 the selection is made for temperature com-
pensation with standard. values or with individual sensor
data. ! :

The STANDARD COMPENSATION allows for the selection
of 3 different fixed valugs. ' o
For every set of fixed ‘values, the fixed temperature
compensation parametec -in the wMyY 770 Z are stored.' :
Thesé parameters are used for the exact calculation of the
moisture value in cthanging terperatures.

éntries in_function level 2687 (switch position 2}

fixed va[de set no. 1
fixed value set no. 2} STANDARD COMPENSATION
fixed value set_ no, 3

"y

!I'2II
LE L

It

with the selection of 1 ... 3 the different fixed values for
the standard cohpensation are activated.

The fixed val'ué sets are selected according to sensor type
and sensor characteristics, according to the listing on the
calibration data sheet for the sensor (see page 27).

fFor the INDIVIDUAL COMPENSATION,
data is entered. The specifications of the individual com-

sensar specific

pensation are determinated by calibrating the sensor at
different temperatures. o
The Individual compensation is aiso selected in function
level 2687 (switch position 2) with entry "4". However,
“the individual factors must be entered manually.

6 values (factors in level 2687 and level 2688) are
memorized (see calibration data sheet, e.g. page 2?).

These values are based on a temperature of -20°C in leve}
2687 and «60°C in level 2688 and represent the basis to
caleulate the temperature compensation within the specific

tempecature range of the sensor.

Procedure to adjust the temperature compensation
STANDARD COMPENSATION

1) Activation of the temperature compensation

Entry

Switch Display
position

(Confirm every input

with "EY key)
2 1
. 1 Cade: Function tevel -
4 ) - ’bHG
o simulation 2686 {ar 6770) )

| ] 1 '
.@x 0 = with temperature mea- B

surement and. temperature
comgensation

2} Adjustment of the standard compensation

‘Switch Entry Display

Confitm every input
with "E" key)

'®'x Code: Function level "2687" - C-]EB Jj _

temperature compensation

ey Enter of standard compensation
.
,@: no. 1 ... 3 o
L (See specification sheet} I
e.g. nqu ) )
"R
. : 2 End
T 3
e gt
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INDIVIDUAL COMPENSATION

1} Temperature cormpensation activation

Switch Entry
position

(Confirm every input
with “E" key)

Cede: Function leve]

simulation 2686 (or 6770)

0 = with temperature mea-
surement and temperature

compensation

2)  Entry or activation of the compensation factor

Switch  Entry
position
(Confirm é\fery input
with "E" key)
%+ [ .
[ z Code: 2687
r [
L
[ ) e 1
:@l = individual compensation
3 ’
€34
-]

.' .: Factor far -75°C dewpoint
r@a temperature (factory setting
1075} eqg. 1.161 -

(see data sheet)

"9, Factor for -20°C dewpoint

: : temperature (factory setting
*4% 1075 eqg. 1083
» & Factor for -20°C dewpaint
; : temperature (factory setting

LIHE 1.100) e.g. 1.139

Factor for 0°C dewpoint
temperature {factory setting
1.150) e.g. 1.167

Display

c6Ab

Display

c6A1

16 1

HCE

1139

LIGB1

75

.8, Factor for 0°C dewpoint
F .
:@, temperature (factary setting -

e 0.500) e.g. 1.111

) Factor for 0°C dewpoint

. z ’

y M temperature {factory setting
LIME

0.900} e.g. 0.652

,@, Code: function level 2688 |
r ¥ .
LR .

Value do displace the cal.curve
(factory setling 1.6,3) c.g.16.3

Factor for -799C gewpaint
temiperature {factory setiing’
0.939) v.g. 0.838

- &
-

.ﬂj_

wn

Factor lor -300C dewpoint
temperature (factory setling
i I L9I9) ey, 0.808 -

-Factor for -20¢¢ dewpoint
termperature {factory settmg
H S LO00) e.g. 0.858

-
LJ -
& -

L

Factor for -109¢ dewpoint
~ temperature (factury settmg
s "1.000) e.g. 0.801

00, ‘Factor for Qec dewpoint
:@: temperature (factory setting
0.980} e.g. 0.783 '

Factar for 10eC dewpaoint
temperature (factory settmg'

L 1,100} e.g. 0.749°
e @ M .
-@t Display: fault code
¥ : :
. 4-‘ (fault. with greatest

priority)

111

0652

cbbr

164

U448

0ags

0858
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LArag] Display of main value
: §
2 {selected in function
LI 4
level 1770)

This completes the data entry to the temperature com-
pensation.

The next page shows a typical calibration specification
sheet.

The specifications for the BASIC CAULIBRATION are entered
in function level 3770. Sater values for the TEMPERATURE
COMPENSATION in fevels 2687 and 2688 as seen besides.




s

HYGROLOGWMY 770 Z+DY 70,73 2Z,76 NZ
‘Instruction Manual

Kkafibratioesdafexbiatlt

Beispiel:

Oatum: ©4.97.87 ALPHASENSOR DY 73 2
GRUHOKALIBRATION Ner. 1106227

P.Nr. frequenz/Hz Taupunkt/C - Temperatur/C
1 268.5 -90.0 +208.1
2 259.1 ~73.6 +20.1
3 253.5 -63.3 +20,98
4 246.8 -56.6 +20.0
3 234.2 —44.2 +20.0
6 203.0 -30.6 +20.9
? 147.% . -19.4 +20.9
f 85.0 ~5.3 +20.9
? : ' 58.7 +4.3 +20.0
18 33.4 €16.9 +20.9
11 9.0 +0.90 +20.0

12 @.e +0.90 +20.0

TK-KOMFENSATION
.Pusition

1 Code 2487 26818
2 4 16.3.

-3 i.161 ~ 9.835
4 1.863 ¢.808
2 1.139 0.838
& 1.167 9.801
7 P 181 0.783
8 0.632 Q.749

FALLS SICH 0AS GEHAUSE NACH DER FESTEN EINSCHRAUBEH NICHT IN DEK
RICHTIGEN FOSITION BEFINDE!, WIE FOLGE VORGEHEN:

- GEHAUSEDECKEL ABSCHRAUREN— VERDKAHTUNG DER ELERTRONEE LUSEN
- SCHRAUBE DES ELEKTRONIKEINSATZES LUSEN, UIESEN HERAUSNEHMEN
~ GIE DRET AUTTERN IN GEHAUSEUHTERTEIL LOCKERN, GEHAUSE UND

TYPENSCHILD IN DIt RICHTIGE POSITION DREHEH~ 3 MUTTERN WIEDER ANZIEHEN
- ELEKTRUNIKEINSATZ EINSCHRAUEEN, VERDRAHIEMN GEMASS EINKLEGSCHEMA
- DECFEL ZU?PHRRUEEH

IF THE HOUSINb HAS NOT THE CORRECT FOSIVION AFTER YIGHTENING,

FROCEED AS FOLLUWS: :

= UNSCREW HOUSING COVER, R&FOUL COVER

- REMOVE CONNECTIONS YU ELECTRUNIC IHSER

= UNSCRFW THE ELECTRONIC INSERT,KEMOVE 1HSERT

- LOOSEN THE TREE NUTS IN THE UPFER PART OF THE ‘HOUSIMG
AND TURN HOUSING AND (YFE FLATE TQ THE COKKECT FOSITIOHM

- VIGHTEH THE THREE NUTS- SCREW THE ELECTRUNIC INSERT, CONMNECT ACCOROING TU
WIRING D1AGRAM~ REFLACE COVEK RNO SCREW TVIGHTLY

NANS LE CAS Otf AFRES FIXATION DU CAFTFUR LE BOITIER NE

SE TROUVE FAS DANS. LA FOSITION bﬁ“HAITFE FROCEDER COnmE SULT:

~ DEVISSER LE POUVERCLE U BOITIER

- ENLEVER LES RACCORDENENTS DE L ELECTRONLQUE

=~ ENLEVER f.a V(S OE PAINTIEN OE L° ELECTRONIJULE , RETIRER FFLLh-CI

- DESSERREK LES TROIS ECROUS DE LA FARTEE lNFEEIEURL OU BUITIER,
TUURNER CELUI-CI AINSI QUE LA FLAQUE SIGNALEYIQUE DANS LA
FUSITION SOUHAITEE- RESERRER LES 1R(1S ECKOUS

= REAETTRE U'ELECTRONIQUE, REFALKE SONH RACCURDEMENY SELON SCHEMA

- REVISSER LE COUVERCLE
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HYGROLOG WY 770 Z
Function level: 2687, temperature compensatlon I

(compensation data for temperature
T=-20°C

" [Max. value
Switch
posi-  |at factory

tion

Individual function description

Min. value

0 I - +¥Pisplay main measured value :
(The analog output corresponds to the main measured
value)
9990
Input:
1 0 2687, code for function level
o temperature compensation I
4 Input: selection for mode of temperature compensatxon
2 1 1...3: standard compensation {(fixed values}
4: individual compensation
' {enter data in level 2687 and 2688}
26.00 |}
: Input- o _
3 1.075 correction factor for dewpoint temperature =75 °C
{ambient temperature T = -20 °C) :
20.00
_ _ Input: ' : .
4 1.075 correction factor for dewp01nt temperature -30 °C

: ambient temperature T = -20 *C
-2.00 | (embie P - ’

7 20.00
5 Gf Input: . S _
i 1.100 correction factor for dewpoint temperature —~20 *C
-{ambient temperature T = =20 *C) ’
20.00
- Input: . i .
6 1.150 |correction factor for dewp01nt temperature =10 °C
1 ; (ambient temperature T = -20 *C}
_2-00
20.00
B Input:
7 ¢.900 correction factor for dewp01nt temperature 0 *C
{ambient temperature T = -20 *C)
_2.00
20.00
Input: : _
8 0.900 correction factor for dewpoint temperature 10 *C
(ambient temperature T = ~20 *C}
-2.00
EG699

Display: fault code "
9 E... {fault with greatest pr1ority}

E...
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HYGROLOG WMY 770 Z

Function level: 2088, temperature compensation II
(compensatlon data for temperature
T=260°C

. Max.
Switch x. value
posi-~ |at factory| Individual function description
tio - .
n Min. value
o Display main measured value
(The analog output corresponds to the main measured
_ value) ,
- 9999
1 - 0 Input:
2688, code for function level
0 temperature compensation II
50,0 eC
2 16,3 °C Input:
value for displacing the cu11brat10n curve 1u *C
-50,0 °C R
26.00
" Input: ' N
3 ‘03.939 _correction factor for dewpoint temperature =75 ¢¢C
. {ambient temperature T = 60 'Cl : o S
- =2.00 i :
20.00
Input: L
4 0.939 correction factor for dewpoint temperature =30 *C
~ ] (ambient temperature T = 60 *C} o :
~2.00
20.00
5 1.000 | Input: -
: correction factor for dewpoint temperature =20 *=C =
~2.00 (ambient temperature T = 60 'C) - :
20.00
1.000 | XPput: |
6 ook . | correction factor for dewpoint temperature =10 *C
~ {(ambient temperature T = 60 *C) : o
2.00 _
20.00
Input:
7 0.960 correction factor for dewpoint temperature 0 *C
(ambient temperature T e 60 *C) '
-2.00
24.00
1.100 Input: :
8 . correction.factor for dewpoint temperature 10 *C.
(ambient temperature T e 60 2C) : :
"'2.
E699 : :
9 £ Display: fault code
s (fault with greatest priority)

- 29 _
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3.6 Function tevel Liquid Calibration, Code No. 4770

with HYGROLOG wMY 770 Z and ALPHASENSOR DY 73
Z, you can measure the water content in 82 liguid
substances since all the data necessary for this purpose are
already stored.

If your liqi;id substance is not specified in the following
table (Page 3t - 33), you can also enter ail the corres-
ponding data manually in the device.

Since, for all practica! purposes, liquids cannot be.
compressed, the mass ratio or the concentration C in bpm
ar mg/kg can preferably be used to specify the water
content.

An important prerequisite for molsture measurement in

" tjguid media is that "Henry*s law™ can be apptied.
_ senerally, the following applies:

1. The substance has a certain saturation value Cs for

water at a certain temperature T.

2. The substances must not be conductive or electrically
polar.’

3. The saturation vaiue-CS should be befow 10 000 mgskg.

4. In the case’ of extremly moijst substances, talogenes,
mainly fluorine and chlorine should not exceed 10 ppm.

The possible measuring range. values are generally referred
to the saturation value CE at the maximum occuring
process temperature T.

Piease note that essé_ntially moisture measurement in

";iquids Is not dependent on the temperature only in the

case of the":‘group of alkanes (saturated hydrocarbons with
a simple cha:n of carbon atoms). In these cases, it is
geﬂerally sufflclent to. program the Henry's constant,

(refer to basic function level O??U)

Moisture ﬁéasurement in most ather substances is
temperature dependent Le. the saturation value C, does
not Inceease or decrease proportionally to the

saturatlon vapour pressure e and must be .correspondingly
compensated by the wMY 770 z

If this I‘.ype of substance is nnt stored in the HYGROI_OG

. WMY 770 Z, you can store a specific C value table here

mstead of the Henry s constant.

30

(]

> 450

)

= /

= /

o /

Z wo

£ 7

=

= 7

s

w ]

o

£ 50 »

:{" ]

g 4T

10
10 20 x a0 50 - 60
0IC TEMPERATURE IN °C

TYPICAL SATURATION CURVE FOR TRANSFORMER OIL:
TRANSFORMER OIL CORRESPONDS TQ TABLE NO.42
IN THE wMY 770 Z (SELECTOR 42).

i1l
1. A Known Substance

T--izs with up to 5 saturation ang terperature values are
stored for 82 substances in each HYCGROLOG WMY 70 2.
These taules are made available for. dotermmmg the -
measurmg range as descnbed in the iolluwmg ex’ample

Example: - Moisture 'rTaeaéurement in ttansf_ormer:..bil'
Saturation value C . = 70 ppm (or mgrkg)
Saturation tempecature T = 30°C '
Procedute:

1. Set multi-function switch to position Q) -

2. Enter 4770, code for function level liquid calibration
and store with key “E".

3. Switch position 2:
Selector to 42, corresponds to transformer ail at C,
= 70.ppm and T .= 20°C, and store with key. “E™.

4, Switch position 6: )
with keys “+ and " enter 1 £ C, table '

and store with key “E".

If you now set the multi-function switch to position "Q",
'you can select as the next step the function level main
" measyrement variable measuring signal output, code

MNo.1770 and define your required measunng range etc.

in the normal way




Bl

HYGROLOG WMY 770 Z+ DY 70, 73 Z, 76 NZ

] N Instruction Manual

Liquid Calibration

Saturation values Cq; for liquid substances for temperatures
from 0,..50 °C

Selektor 0°C 10°C 20°C 30°C 40°C sp°C
Liquid/Chemical formular

Ethylbutylacetate CH3C0.0.C Hgq 1 , $700

Ethyl benzene CgHs.CyHc 2 275 373. 502

Ethyl cyklopentane C5H7.C2’H5 3 71 119 186
1-ethyl-2-pentylcyklopentane 4

CcH . CoH.CcH 103 168 273

Eéhgl éyghlgrlée (1.2 dichlorethene s

CHC, Cl.CH,C1 1500

Benzene Kp. 80 - 110 °C 73 40

Benzene Kp.100 - 140 °cC 74 40

Benzol C:H 6 454 639 870 1178 1570
Bicyklo (9.9.1) hepta-2.5-diene 7 295 383 670
Butadiene C,4Hg 78 S00 730

Butane C,H 12 34 71 122 149
n-butylacetate CH3.CO0.0.C4Hq - 8 13700 _
Butylbenzene CgHg.CyHg 9 : 234 331 448
Sec-butylbenzene CgHg.CyHg 10 226 - 317 426 -
Tert-butYlbenzene;85H5.34H9; 11 205 - 292 389
Butylcyklopentane C Hg.CH.(CH,), 13 56 95 151
Chlorobenzene CgH .él _ 69 40

Chloroform (trich?ormethane)- 14 600 ' _
Cumene CgHg.CH (CHs), 15 156 219 303 407 550 710
Cyclohexane C6H12 16 67 122 194 317 490
Cyclohexene CgHj a5 o2z 317 w4 se2 )
Cyclopentane 85H10 46 -~ 86 - ' 142 249 - 398
Decalin 17 © 63 105 164 .
Diethyl benzene CgH, . (CyHg), 18 159 226 319 431 5714 756
Diethyl ether C,Hg.0.C,Hg 44 .
Dichloropropane C3H(Cl, 77 : 2700
Diisobutylene CcH; . {CH3) 5 . 19 145 - 191 274 . .
2.3-dimethyl butane C4H10.?CH3) 20 29 58 110 192 323 516
2.3-dimethyl-1-butene Cy4He. (CH ?2 21 459
2.6-dimethylheptane C7H14.(CH3?2 22 53 91 160 301 465
2.4—dimethylhexane'C6H12.(CH3)2 23 _ 53 98 180
2.7-dimethyloctane CgHqg.(CH3)5 24 48 87 152
7.8-dimethyltetradecane 25 : 77 134 219 - 344
Pi-n-propylether C3H;.0.C3Hq 26 6800 |

Heptane CyH,e | 27 27 s4 96 172 308 480!-1-
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Ligquid Calibration

Saturation wvalue Cg for liquid substances for temperatures
from 0.,.50 °C

Liquid/chemical formular Selektor 0°C io°C 20°C 30°C 40°C 50°C
l1-heptene CqHqgq 28 186 249 375
Hexadecane CygH3, 29 69 123 209 332 .
Hexane CGH14 30 101 179 317
1-Hexene CgHqo - 31 : 471
Hexylcyclopetane CgHg . CgHyj 32 52 B4 14l
“sobutylacetate 33

Isoprene 81 . 662
p-isopropyltoluol C6H4.CH3.C3H7 35 : 223 305 41s
Isopropylcyklopentane Cghg.C3Hy 34 59 102 159
Carbonic acid CO, 82 570 760 1000
2-methylbutane C4H 37 32 59 112
2-methyl-2- butene 3 H CH ' 38 -~ 435
Methylenechloride (élchloromethanQSs

CH,CL 1700

3- metﬁyloctane C .CHjy 39 50 87 155

1 -methyl-2- pheny?cyklopentane 46 105 173 289
2-methyloctane CgHj7.CH; 40 52 90 156
Methylcyklohexane CGHII-CHB 47 61 116 179
Nitrobenzene CgHg.NO 70 3000

Regular petrol Kp. 65 - 95 °C 72 40

vctane CgH;g 48 51 160 1B4 315 507
Pentane sHya 52 4 192 350 -
N-pentane CgH, 54 83 350
1-phenyl-5- metﬁyl l-cyklopentane 49 306
2-phenyl-2,4,6-trimethylheptane 50 96 = 154 252
Propane C3Hg 51 23 140 200 258
Propylene” C3H 53 . 4le 719
Propylldencykfgpentane 55 383
Sulphur dioxide SO 43 2000

Carbon disulphide 352 71 2060

Styrene C6H5.CH:CH2 79 345
Terpentine 0il Kp. 150 - 180 °C 76 60

Carbon tetrachloride C Cl, 56

(Tetrachloromethane) ' 80
Tetrachloroethylene C Cl,:C Cl, 68 20

Tetraline 64 7200 . o

TN
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Liquid Calibration

Saturation values Cg; for liquid substances for temperatures

from 0...50 °C

- 0°C 10°C ~ 20°C 30°C 40°C - 50°C
Liquid/Chemical formular Selektor :
Toluene CgHg.CH,y 63 316 460 ° 615 750 965
Transformer oil 42 19 28 45 70 100 160
Trichloroethane 66 90
Trichloroethylene C Cl :CHC, 67 20
1.3.5-trimethyl-2-allybenzene 27 246 331 438
1.3.5~-trimethyl-2-ethylbenzene 61 }
CgHy. (CH3)3.CoHg 259 350 46l
1.3.5—tr1methyll§enzene CgHy. (CH 13 58 : 291 393 519
2.2.3-trimethylbutane C4H7. (CH3 59 27 57 160 184 315 507
2.2.4-trimethylpentane Ggllg.(CHyT; 60 31 59 115 201 332 538
1.3.5-trimethyl-2-propylbenzene 62 : '
CgHy. (CH3}3.C3Hy 255 343 455
m-xylene Cg Hy. (CHa), 65 289 402 536
Kerosine ' a0 ' oo - .

Decaline - . 75

.50
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tLiguid Calibration, Unknown Substance

Point ™., ’ i ? 3 4
Saturatlon value C_ 33 ppm | 58 ppm  [112 ppm 198 ppm
saturation temperatute T | 0°C ' 20°C 40°C 60°C

Procedures: -

1. Set m@iﬁi_-rurict'iqn _sv_v_it__éh 'to"b'ds’i_tlén -0

2. Enter. 4770, cagde for llquld callbratlon and - ,tore w;th S
'key "E“. .

3. Switch position 2:
Enter ‘with keys “+" and Nt 0 = apphcat;on specmc
—table, and store. with key “E" ’

4. 'Swltch pos:txon 6 .
Enter with kays "¢ and " E'Cs-valu_es,
and store with key "E® .

5. Switch posmon 3 R _ S e o e
Wwith keys "+ .and " enter 1. = 1 st point and | ' '
store with key “E". t o

6. Switch position 4: ) :
; .. Enter the numerical value for-the corresponding
I temperature, e.g. 0°C and store with key "€".

7. Switch position 5:
Enter the numerical valug for the corresponding
temperature, e.g. 0°C and store with key "E".

You have now entered the first point of your application
specific Cs value table. For the second point, start once

again at switch pesition 3 until you have entered all

available paoints of your CS value table.

Then set the multi-function switch to. position 0, in the
next step, you can now define the re'quired measuring

range in the function level main measurement variable
fneasur_]r_-g signal output, code No. 1770.
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HYGROLOG WMY 770 Z

Function Level;
4770, Liquid Calibration

Max. value
fxﬂn Standard | Individua! function description
| Min. va o
: 'fo' - , usplay main measured value :
L — .;_:(mam measured value routed to signal outputs)
: gggg 'lnputs. 7- 4770 Code for. luncuon level: Liquid callbratnon
. Y - -Main measurement variable 2 C: ppm, mglkg
1 0. . Henry's constant — switch position 6 = 0
' Cs tables —+ switch posmon 6= -
0 - . - flor scannmg or Input) .
B DS " Selector for Cs value tables -
2. - 0. ] 0 Userspecific Cg table -
o 0 1...82: Standard Cs tables
B B HEN & Point numbers S
3 0 Min. 1and max 5 points can be entered in the case of
"0 a user-specific Cg table
.9999 input: Cs vatue In ppm {mg/kg) of a point 1...5
Display: 1. Standard Cs value however only when:
4 101 (only when switch position 2: >0 and switch position 3: =0
switch. 2. Application-specific Cg value points however only when: .
0 ~_position B =1} switch position 2: «=0 and switch posil_ion 3 =1...5
180
5 20 Temperature value to corresponding Cg value
of a point 1...5
- 50
! Seleclor for operating mode;:
6 0 0: Henry's constant (temperature-lndepandent)
0 1: Cs values (temperature-dependent)
50
7 28 97 Input: Mol units in g, only necessary for
2'02 main measurement varlable_ 4 x: g/kg
200 .
: Display: Max. occurred temperature
8 (initial reset to the lowest value by depressing
—80 the button »E«)
E699
9 E.. Display: Error code in the case of fault

(fault with highest priority)
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3.7 Function Level Autecal, High Pressure Calibration
Autocal

HYGROLOG WMY 770 Z features an automatic zero
point calibration facility. The automatic zero point cali-
bration can take plac':E_ as par't of normal operation, on

the other hand it can also be specifically implemented.

Its fun._':tional_:_’principle is.as follows:

As sgon as & frequency of | l],t_a‘r_r'npisture' sens_or: whiéh s
higher than the zero po
HYGROLOG WMY: 770

adapted as the‘new ele

ncy s applied to the
; highet freqdency' is -
_pomt However. For

safety re sons 'and ln order __,cnd- unwanted change af

' tings thls takes piac after ‘a_ wa1tmg tlme nf approx.t'

1 minite.

A higher frequency in the zern pmnt - Wthh can also be

specifically checked with "zero gas", 1s generaily the result

of lower SEnsar capamtance Tms Is 4oy ‘turn the case whE:n the

dxe!ectnc of the sensor lncorporates molecules thereby

takmg up: space for. polar water mulecules Normally, such .

effects. only occur in the case of heawly poluted med:a

A new calibration cur_ve‘ is dtitained over the entire .display -

range of the HYGROLOG WMY 770-Z .as a result of an
automatic zero polﬁt'i.:ali_bratio.n. The correction over the
entire curve progression approximately cortesponds-- to the
reduced available capacitance of the _sensot.

Please nate the followmg wlth regarci to automatic. zero
‘lnt calibration: o :

1. The electrical zero point ab which an automatic zero
point calibration is initiated is initially programmed ex
works corresponding to -90°C'_dewp_oint temperature. '

2. Completed automatic zero poiht ealibratiun'is indicated
in the switch position 8 “autocal” by means of a fre-
quency dishlay The displayed freguency corresgunds to .
the new zero point frequency. Displaying four dashes
indicates that automatic zere peint calibration has still
not taken -place.

3. HYGROLOG wMY 770 Z calculates the new curve
with the aid of correction. factors based
on the original calibration curve. All base points of -
the basic calibration, as’ well as any auxiliary points.
are retained. ' .

4., The old base points are overwritten and any auxiliary’
points deleted not before final acknowledgement
{Code 5770, switch position 6).
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Application

Automatic zera point correction or zero point monitoring

“can be'practical'!y appiiedpartiéu!arly in the case' of small

and extremely small measuring ranges.

for large measuring ranges, you éan implement complete
sensar recalit)ration in r:onjunction vn_rith an “upper auxiliary _'
point™ at an édequa’te degree t)_f aceuracy.

- Refer to next -page for typ'l_qa!-examples for _autorna_tic

zero point t;‘alibration {and auxiliary point caiib(ation).-

High Pressure Calibration

-To lacilitate calculation of the moisture content, the

HYCGROLOG WMY 770G 7 initially uses the ideal gas law as
basis. However, these iaws do not apply with measuring '
gases under high préssuré. [fie saturation factor must also
be taken into consideration in order to determine the
water vapour pressure. A saturation factor dépends on tﬁe
prevailing’ absolute pressure and on the temperature of the
catrier gas. All HYGROLOG WMY 770 Z units are
designed in such.a way that up to 5 saturation factors
with the corresponding temperature for a pressure of 100
nitially; the HYGROLOG WMY 770 Z

calculates the- saturation factor for a pressure of 100 bar

bar may be entered.

as a function of t_erhperature or dewpoint temperature. Tne
actual pressure applied. is then interpoliated or extra-
polated with .a linear eguation. As a result, each point is
referred to a pressure of 100 bar. A point is identified by
a number with the saturation factor as well as the
corresponding temperature. Entered points are adopted as
soon as the. muttifunction switch is. returned - to ‘position 0.

You can of course also overwrite an entered point ar

completely delete a point by entering O for the saturation

‘factor. -

The following figures show a diagram of saturation
Factars over compfessed air temberature and a
characteristic for 100 bar stored in a HYGROLOG wWMY
770 Z. (Tables for other gases on request) .
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Pressure
1,5 N
e \, 200 bas
N\
N
3.0 '

. "_.S'atgri'agntit'j

oosh | _
; emoerature of pressurlzed air. """‘""""

i~40: =30 <20

=10

Typical example of saturation factors over temperature for compressed air at various pressure.

1,5

Saturation factor '

1,0

Fig.14

Pressure

Typlcal examp!e of a saturatmn factor ‘table: stored in the: HYGROLOG WMY 770:2
over 5 base pomts at 100 bar (mterpolatwn below 100 bar, extrapolatlon above 100 bar)

Temperature of pressurized air

el

LlPoint 1: 2,46/-53 °C
o
N\ 09 [Bar
™~
Poinkt 2:.1,80/-20 °C
Vi
7
[~ L _point 3: 1,47/410 °C o}
\--1/ Point 4: 1,35/+30 o¢
£,
Pmnt s: 1, 51/459 o¢
|
! - !
=50 40 -3 -20 0 0 10 20 30 40 50 °C
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HYGROLOG WMY 770 Z

Function Level:
5770, Autocal, High Pressure Calibration

) Max, value
Switch- . - . i
position Standard 7 Individua! function description
Min. value |
0 Display main measured value
- {main measured value routed to signal oulputs)
9993 Input:  §770, Code for function level:
1 0 Autocal and
= 0 high pressure calibration
5_ Saturation factor
2 0 Input:  point number, min. 1 and
0 max. 5 poirts can be entered
99,99
3 1 fnput:  saturation factor for
0 p = 100 bar (absolute)
180°C .
4 20°C Input:  temperature value for saturation
factor (for p = 100 bar, absolute)
- 50°C '
B 1 Operating mode for pressure measurement:
5 ¢ 0 | 0: no external pressure measurement (see 0770)
0 1: with external pressure measuremenl (see 7770}
2000 Hz Autocal (automatic zero polnl calibration)
6 . Display: Frequency in Hz, on completion of Autocal.
Input:  The new zero point is adopted in swltch position 0 by
0 Hz depressing button »E«, -
2000 Hz Display: Frequency in Hz, old zero point
1 .- tnput:  The old zero point Is adopted in switch position 0 by
0 Hz depressing button sEe.
1 Operating mode for Autocal:
8 1 0: Autocal inactive
1: Autocal active
0 {works setting, active at correspondlng to -90“0 Tul
£699
9 E.. Display: Error code In case of faults

(tault with highest priority)
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3.8 Function Level Simulation, Code 6770

The function level simulation is preferably used for test,
commissioning and service purposes.

Basically you can simulate any status and therefore check
all connected peripheral systems such as controllers,
printers, display instruments, recorders ete.

In the function tevel simulation you can also simulate a
certain moisture status and subseguently intercogate the
same status at a different moisture variable. In addition to
the output Facility for the characteristic curve over 4
different time grids, a change-over switch is also provided
for special modes of operation:

a) wWith temperature meésﬁrement and temperature
compensation

b} with temperature measurement, without temperature
compensation-.

c) with temperature compensation, with fixed Lemperature
compensation

d) without temperature compensation and without tempera-

ture measurement
Simulation

in the function level simulation you can set the selector
a from 1 .. 1

—

: ppm, om’/m*

£
C : ppm,mg/kg
f

2
3 : gfen?
4 x :g/kg
5 € :mbar
6 U 1% -
« 0
7 Td.C
8 T :°C
g AT:T—Td

0 f :Hz (moisfure’sensor)
11 p :bar

Characteristic Curve Output

A characteristic entered by interpolation points may be
recordered slowly or fastly via the current or voltage out-
out (switch position 7) .
- plotter recorder: stow output

- oscilloscope: fast output

The characteristic curve is recorded over the entire display
range of -120 ... +60°C dewpoint temperature.

Large marking-takes place at intervals of 20°C dewpoint..
temperature. In addition, each entered interpolaticn point
is indicated by means of a smali marking.

39

Temperature Measunament

If you wse HYGROLOG wMmy 770 Z witﬁ a.moisture sensor
without temperature measurement (e.g. ALPHASENSOR

DY 63), you can appropriately program. the device in order
to suppress the corresponding error signal. '
Apart from this, you can alse define whether standard
temperature compensation is Eo be active or not for the
connected moisture sensar.

If no temperature sensor is connected, you can enter a
fixed value for temperature in the. basic function level
Code 0770 switch position 4, ' '

Automatic Zero Point Calibration”
Please note that HYGROLOG WMY 770 Z implements an

automatic zero point catibration when you simulale a

higher frequency than the frequency assigned to the elec-

trical zero point. The electrical zero point is initially set
ex factory at -90°C dewpoint temperature.

For safety reason, astomatic zero point califiration is only
effective ‘after a delay of approx.' 60 s so' that the new
zero point-is set successively after s further 120 s.-
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—_—
HYGROLOG WMY 770 Z
Function Level:
6770, Simulation
Max, value
Switch- ["giandard | ndividual function description
position
Min. value
0 . "'Olsplay main measured value _
{main measured value routed to signal outputs)
9999 tnput: 6770, Code for the function leve!: Simulation
1 0 {(and for special mode of operation:
0 temperature measurement and compensation)
L Simulation selector n: (11 p: bar) '
2 7 11 ppm, cm¥m® 3 §; g/m® 6e: mbar 7 Vg °C 9T-Tg: °C
: ] 2C:ppm, mgrkg 4x:gfkg 6U:% 8 T:°C 10 f: Hz
Oynamic 'Display Dew polnt temperature in o L
3 7 | input:  Simuiation variable, however possible only when
Dynamic : the button »E« is depressed beforehand.
10 |

_ : Display selector n:
4 1 £ ppm, cm¥/m® 3 f: ulm' Se:mbar 7 Tg: °C 9T7-Tq: °C
. T 2C:ppm, mg/kg 4x:gfkg 6U:% 8 T:°C 10 f:Hz

~Oynamic

5 " Display:. Measured value, corresponding to the
: display selector n sefected by you
. Dynamic
3 _ Spechl operating mode for temperature maasurament and oompensauon
0: with tempsrature maasurement and compensation
6 0 2 with temperature measurement without compensation
1: without measurement, fixed value for compensation (see 0T70)
0 3: without measurement, without compensation (see 0770)
2000 Sensor characteristic curve output (e.g. on recordet)
Time grid: button s+« 3 min, baginning with Imax
7 : button »—« & min, beginning with fmax
button « E < 12 min, beginning with fmax
0 Stop: button » —+«
_ 20 Sensor characteristic curve output:
8 (e.g. on oscilloscope)
1 80 Start:  depress button »E«
E699
9 E Display: Error code In the case of fault
E. - (fault with highest priority)

- 40 -
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3.9 Function tevel Pressure Measurement, Code 7770

With HYGROLOG wmMY 770 7 and ALPHASENSOR
DY 73 7 you can measure moisture in gases in
various moisture measuring variables (see page 3).
The ALPHASENSOR measures water vapour partial
pressure, therefore the display of

maisture content f in ppm or em’m’  and of the
water vapour content x in g/kqg

is pressure-dependent. If the operating pressure deviates
ftom the normai pressure but remains constant, program-
ming in the basic function level, code 770, switch position
5. is sufficient . o

However, in conjunction with pressure measurement, the
HYGROLOG WMY 770 Z also calculates the correct moi-
sture value at.varlable pressures.

“'ou can conn.ect both an active or a passive pressure
-aeasurement facility ko the HYGROLOG Whiy 770 2 (see
page 53).

. Please note that the pressure data is fed te the

HYGROLODG WMY 770 Z via the serial intecface. You can
also obtain the corresponding module from Ee.

(Circuit board, 12 TE, EeH-Part No. 208 176-0000).
Connection see page 52,53,54.

Example

Main measurement variable: Moisture cantent f in ppm

Measuring range: Q.. 10 ppm
Operating pressure pém: 5 . 25 bar
Current output: _h v 20 MA

Procedure:  Pressure Measurement

1. Set multi-function switch to pasition 0O

2. Enter 7770, Code for function leve! pressure measure-

ment and stare with key “g*,

[

. Swilch position 2:
Using the keys “+" and "-", enter the numerical value
of the initial value for pressure measurement (e.q.

5 bar} and stote with key “E*.

4, Switch position 3:
Using the keys “«" and "-", enter the numerical value of
the final. value for pressure measurement (e.g. 25 bar)

and store with key ",

5. Switch position 4:
Set display with Reys "M and Ut o i 4.0 mA

and store with key "

6. Switch position 1:
Enter 5770, Cade tar function Ievei-aqtcjcal NN 14

store with key."gw.

7. Switch positign S Do o
Wwith kays "e* ang o sef, d_i_spiay- o Z-fr.-‘xL_erna‘l'
pressure measurement, and store with key "E", -

If you now turn the multi-function switch to position 0,
"HYGROLQOG wey 770 7 directly displays the moisture

cantent f.in ppr within the pressure range from 5 - 25 gar,
Please note that an erfor message is always sent when
the operating made T (4 - 20 mA or 2 - 10 V) is selected in

- switch position 4 and at the same time a. current less than

3 mA {lows.
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HYGROLOG WMY 7702

Function Level:
7770, Pressure Measurement

S Max. value
r?:gitt‘i:gr-t Standard | individual function description
Min. value
0 i o | Display main measured value
(main measured vaiue routed to signal outputs)
99"'9'9“ Input: 1. 5770, Code for function level Autocat ...
(for this purpose, a 1 a operating mode external pressury
1 0. measurement must be initlally programmaed In switch
position §).
0 2. 1770, Code for function level pressure measurament
500
9 0 Scaling for Initial vatue in bar
0 {0/4 mA or 0/2 V corresponding to...bar)
$00 - _
3 100 | Scaling for final value in bar _
‘ 5 -4 (20 mA or 10 V corresponding to...bar)
L Op_aratlno'O: 0...20mA,0r0...10V
4 0 mode: 1: 4...20mA, or2... 10V .
0 (error message when J <3 mA)
350
5 1 . | Display: Momentary pressure In bar
. 0
20 ' _
6 Display: Current proportional to pressure in mA
: 5 _ (of active or passive pressure measurement) -
10 ' :
7 Display: Voltage proportional to pressure in V
5 (of active or passive pressure measurement)
- 4095 ' _ .
8 Display: Scale divisions proportional to pressure :
. 5 . (max. 4095 divisions at 20 mA} -
£699 . _ o
9 E... Display: Error code in the case of fault
E” i (fault with highest priority}
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4. Technical data Ignition protection class EEx ia 2c T6

4.1 HYGROLOG wMY 770 Z Connectable sensors DY 70, 73 Z, 76 NZ
Mechanical configu- RACKSYST cassette in accordance Option - - - D{g 40, 40 7
ration with DIN §1494, D = 160 mm, {only in conjunction with
H = 100 mm Ex-separator Z8 180 2Z)
Plug-in connector muiti-pnint male connector
strip in accordance with - Fransmitter far pressure mea-
DIN 41612, Part 3, form F . surement, with power smppl}
Cassette width 28 HP ) o unit, sensor supply and. second’
Front panel black plastic with blue ‘control . o measuring signal butput '
panel, with grip and inscription ' {prossure modula)
strip Supply voltage ' U <158 v
Dimensions see Figu.c 15 for sensor S
] - Subply current . . [K < 132 mn
Protection class in front panel (P 20 for sensor
accordance with - - fousing 1P 20 ) ~ Connecting cable -~ 3-core instatlation cable
DIN 400050 - . _ . to sensor {mar 25 Ohm per core)
7 signal transmission HEM (puise frequency
weight approx. 2.5 kg R madulation)
Permissible ambient =20 ... +50°C Outputs: analog oulputs with
temperature : ) Sl B L. AT s-;pply galvanically isolated
Storage temperature -20 ... +85°C = © g S '_ ' o  from sypply voltage
. _ ' - DC supply: connected Lo minus
Mains oanection 220 V ¢15%-10%, 50..60 Hz o R pole-of supply -
AC voltage optians® 24V, 10V, 5V, 127V, . - . Curent output. . - -0 - 20 mA, h;l' max. SO0 Ohm
230 v, 240 V, each s ;3%, 4 - 23 mf, R, max. 500 Ohm
SO ... 60 Hz - . '

Alsdat_test_ sockets in front

panel. {Generally, the initial

DC voltage options* 20 ... 28 Vv _
A curtent value can be freely
Powetr consumption approx. 15 VA , :
. selectes between 0 ang 8 mA
inputs ' galvanically isolated and the final current value
from remaining circuit ) ) o between 12 and 22 mA).

Dimensions HYGROLOG wWMY 770 Z in mm

o K3 +++-r--|-+-4—-0—-f—+j_"

oo
ool
iIME)

\_

0

b
128¢

';-[g B S e ST R e s S, S

MULTI-POIN COMNECTOR = . [
-l " IN ACCORDANCE WITH B li-lL
.- DIN 41612 FORM F : ’

12871E)
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Analog voltage cutput g - 10 v, Ri min 10 kOhm

(The voltage output is proportio-
rally linked to the current output

and cannot be adjusted separately.

Required deviating voltage output
signals can be correspondingly
defined via the current ocutput)

Integration time for
output signals

Relay output

“ax.contact ratings

Time constant t ,variable between
1 s and 300 s

2 independent relays each with
1 poL_er\tIat-f(ee changegver
contact for limit value
signalling and 2-point cardrol
w 250 v, It 4 A P 500 VA,
cas ¢ »0.7 '

1000 w at &8 v, 50 W nr max
at 250 v

Safety mode

Switehing hysteresis
(8 sk

selectable min. or mMax.
safety mode

selectable in absclute values

Function display for
alarm (switch signals)

€rror signalling
Fault indicator

Woisture content,
Eemperature

pragramming and
dlagnnsiic display
Setting elements

Measuring range

Effective measuring
ranges
Smallest possible

measuring ranges

4 (EDs on front panei

1 relay with potential-free
change-gver contact
red LED on front panet

#.digit LED dispiay, red
digit height"10 mm

1 multi-function switch and
S ‘programming keys
function range -120 ... +60°C
dewpoint temperature

=50 ...

refer to sensor specification.

+90°C temperature

corresponding to 1 K dewpoint
temperature

Error limits .

£ 0.5% referred to selected

final measuring range value

. Option serial data
transmission

v 24 interface

44
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4.2 ALPHASENSOR DY 73 Z, Ex Zone O
Cannecting hausing aluminium with T cable gland

socket connection WADI A, PG 16
Measuring surface gotd, AIZOJ,AI
Sensor L4571, ceramic, NiMo alloy o
Thread G 1/2 DIN ISO 228 -5
Dimensions  see figure besid{as éc:. :
Maunting accessory O-sealing ring, fluor _ =T

caoutchouc, already fitted S 30 —‘%J £
Protection class ) P 55 G 1/2 ACC. 1O ;’_

DIN I50 228 .
weight . approx. 0.3 kg 00 ,‘%
00 <
i S
Permissible ambie“nt 60 ... +709C QFES SEALING SURFACE
temperatyre - - 29_‘ WITH SEALING RING
Nominat range =20 ... +50°C Fig.16
Storage temp, range 60 ... «J0°C B
Permissible operating Pans’ 0 ... 350 bar Drift - < f W/a
pressure . .
Helium leakage rate e 1677 mbar Vs Option HAN 70 connection
Peatective tube with
Max. permissible fing fitter
flow eate ' :
- in gases 50 em/sat 1 bar
' > mfs at 10 bar

0.5 m/s at 100 bar
- licuids 0.1 m/fs
Signal transmission PFM (pulse frequency

mgodulation on 3-core line)

Measuring ranges
- Dewpoint temperature T ~100 ... «20°C

Process temperature T =60 ... +90°C

- Moisture content f or Cd 0 ... 25000 ppm
~ Absolute molsture - 020 g
~ Water vapour content 0 ... 20 g/kg
- Water vapour partial 0 ... 25 mbar
pressure e
- Relative humidity U 0 .. 50%
: - Dewpoint temperature
difference AT :T-Td > 10K
i

Protection class (EEx is 1 C T &)

Callbration error < 1°C dewpoint temperature at

T(\J = 235C
Repeatability < 1°C dewpoint temperature at
= 0,
TU = 23°C
Dependence on < g,2°C/oC
temperature
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4.3  Moisture Sensor DY 70, {Non Ex) . &84
MNatural Gas Sensor DY 76 NZ, £Ex Zone 1§
Connection housing aluminjum with 1 cable giand ] —
: .~ ... tion WADI A, PG 16 —
Measuring surface gold, AIZOB..A[
Sensor L4571, uitrapure aluminium Al
Thread G 1/7 DIN ISQ 228 =
Oimensions see figure besides = g
tMounting accessory O-sealing ring, fluor ] e g:_'
caoutchouc, already fitted oW 30 ———l %
Protection ciass P 55 j ~
: G 1/2 ACC. TGO w
. — TR OIN IS0 228 o
weight - approx. 0.3 kg &
Jermissiole amblent 160 . 10°C P 16,5 SEALING\SURFA{ZE
temperature o EE , _E*é‘éﬁ WITH SEALING RING
nNominal range. - T -20 L. +50°C Fig.17
; Storage terﬁ;ﬁe_rature -60 ... +13°C T
L range
Permissble operating Pans © 0 - 200 bar
pressure O™ < 4 Krfa
Helium leakage rate £ 1077 ~bar s ':
' : Cption ) - HAN 7 D connection
tMax. permissible S o Prbtebtive tubé,with .
flow rate '  fine filter
- in gases 50 s at 1 bar }
5 mfsat 10 bar . o o .
: 0.5 m/s af. 100 bar .
- in liquigs = 0.1 mis
jignal transmission PEM (pulse frequency
' " modulation on 3-core line)
Measuting ranges
- Dewpolnt temp. T, ~10G ... +20°C
- Molsture cantent ~ 0. 25000 ppm
f or C
~ Absolute moisture 0 .. 20 g/m?*
- Water vapaur 0 ... 20 g/kg
content x _ . -
- Partial pressure e 0 ... 25 mbar
- Relative humidity U 0 ... 50% ..
~ Process témperature T -60 .., +90°C "
- Dewpolnt temp. - L
difference &T=T - T, > 15K
Protection class (please consult PTB certificate} 4.4 Option pressure madule
Calibration error < 1°C dewpoint temperature at " Mechanical plug-in board with construction dimensions
: TU c 23°9C according to DIN 414%4 (T = 160, H = 100} and male .
Repea_tability < 19C dewpoint temperature at contact tlade strip to DIN 41612, Form F. Needed
TUI = 23°C ) space: 1:2 PU (61 mmj.
Dependence on < 0.2°C/C '

termperature
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' i 5.1 [Installation Options
5. Instaiftion options HYGROLOG wMY 7z

19" RACKSYST-rack systern for accommodating up to 3
HYGROLOG WMY 770 Z modules.
Crder No. 917 583-0000 (with accessories in accaordance

Housing variantes

HYGROLOG WMY 770 Z  also belongs to the family of
ultramodern RACKSYST instruments.

For this reason, HYGROLOG WMY 770 Z is best placed in
_a‘ 19* rack in which up fo 3 instruments can be installed : j
in a space-saving arrangement. '

RACKSYST offers the most versatile facilities with

with customer requirements without instruments)

regard to:

- power supply

- combination options

- Ex protection

- connection systems

However, other Inexpensively priced options to house a
HYGROLOG WMY 770 Z are also avaitable, inciugding a

- W2 19" wide desktop unit or a
- 1/2 19" wide control panel plug-in unit or a
- 172 19" wide portable hausing

The specific epplication or the locally pravaili. y -
conditions finally - determine the housing in which a L iy.18
HYGR.LOG WMY 770 2 'Is optionally mounted.

You wil hnd details on the following pages.

Protective housing far field instaffation

Made of sheel steel with Plexidgur viewing winrdaw, protes-
tion class 1i* 5% for avcomimodating one 19" RACKSYST
rck with up Lo 3 HYGROLOG wMy. 770 2 modules.
Order iNa. 206 B847-0000 (ncludmr; mounting elements,

withaut instruments).

Fig.19
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Option Housing Variantes

1) RACKSYST-RACK for max 3 WMY. 770 Z modules

see pesides

2}

Dimensions -

Field housing

Mechanical construction .

Protection. class -

Dimensions -

cast-a[p .

B ]

' - interdé_l: 42 PU wide

|3 PU high

v external:. see besides

Connect]ory” w
Cable glands

Power pack
(fitted in a
field housing
- if required)

weight

‘max. 40 terminals

2 x PG 16, 2 x PG 29

Uy 24,..240 V, 50...60 Hz

Ups 26 4 15 0c

approx.. 12 kg

RACK: VIEWED FROM THE FRONT

—
i

1294
1224
57,

1325

=

—

I b 84x508=42672 ———ol l
4651 :

483

SIDE VIEW OF SOLDERED CONNECTION,
TERMIPOINT ,WIRE WRAP VERSION

|
I

1305

T

SIDE VIEW OF FLAT PIN:
SCREWED - TERMINAL® VERSION

286~y
REMOTE VERSION
o C = ~———
.
~
/\
(= &)
b3 Fis
4
B B
e . ]
251
300 100

Bild 20

48 -
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Protective housing for field installation, seewater-proof
cast aluminium with pdlycarbonate viewing window, protec-
tion class IP 6%, for accommodating one HYGROLOG
wWhMY 770 Z.

Order No. 217 837-0000 (without instruments)

Desktop housing, anodized, blue plastic-coated aluminium
housing, protection class IP 20
Order No. 917 B75-0000 (without instrument):

Control panel rack, same .as desktop housing, but

with mounting bracket (without feetl)
Ordet No. 917 876-0000 (wlthout instrument)

Portable housing, same as desktop housing but with plug
connectars for power supply and sensor, without. signal
outputs (TSP).

Desitop housing

Protective housing

Flieg. 21

Desklop housing Dimensions

Fig.23

Fig.22
Desktop hou_slng_. control panet rack Side view
210 '
237 40
o
L]
Fig.24
Cutout for panel mounting
_ 258,4
SRS 2N AA
/A/f//////// V74
4 4o
~Lwny
8
A.—

2000

fig.25

49

Control panel cack

Fig.26
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6.

A screened cable must be used when expecting strong

Electrical Connection

6.1 Connection of HYGROLOG WMY 770 Z

To facilitate electrical connection, the HYGROLOG

wWMY 770 Z features a male multi-point connéctor strip in
accordance with DIN 41612, form F with coding hotes;
connector assignment and wiring of the femal multi-point
connector in the 19" rack, see page 51.

6.2 Connection of table-top housing and panel

mounting housing
Both twousings are internally completely wired. The elec-
trical connection is made.by the terminal row at the rear
side of the housing (see 'page 52). '

6.3 Connection of RACKSYST 19" RACK

fhe 19° Rack is wired to fonnection élements correspon-
ding the different version. The wiring is normally accor-
ding the application. Further info.rrnation on wiring please
see connection details, which. are with the equipment.

6.4 Connecting voltage supply

Note the malns voltage specified -on the side panel of the
HYGROLOG WMy 770 Z.. A special fused protection faci-
lity for the power supply Is not necessary since fine-wire
fuses are integrated in the devlce.'(sée page 52)

In the case of AV voltage supply, the entire circuit

is galvanically isolated from;__the_ mains.

For DC voltage supply, the circult zero of the
Instcument ¢ [} is connected to the minus pole of the

supply volt_age.

6.5 Comnecting cable to the sensor

A 3-core cable is used as connecting line between
HYGROLOG WMY 770 Z and DY 70,7376 NZ (2 2-core
cable, see page 51 is used for the orﬁ_ﬁibn Dy 40 E and
Ex isolator Z8 180 Z).

interfering signals in Ex application. An unscreened cable
can be wsed for non-Ex applications, however the connec-
tion d4/za must then be grounded.

Please consult the PT8 certificate for max. valueé'

of capacitance and inductivity in Ex areas.

The max. resistance per individual core in the connecting
line may be 25 Ohm {given a wire cross section of

0.75 mm?® this corresponds to a length of approx. 1000 m).
Attention

with option DY 40 E (non £x} or DY 40 EZ In connection .
with Ex isolator Z8 180 Z (Ex rone 1) a zener diode )
6.8 vV, 1.3 W (E+H part no. 013 357-999) must be installed,
seg page 5t

6.6 Cannecting display instruments, controllers,

process contral computers, etc.
Input and output circuits are galvanicaily isolated frorn
each ather in the same way as the mains voltage is
isolated from the output current circuits for AC
voltage operation; this therefore renders unnecessacy
additional isolating amplifiers. Current output and voltage
output are both referred to “circuit zera" and are nat
galvanically isolated. The wvaltage output is short circuit-
proaf. The curtent output §s ro-lcad proof, :however, a load
of < 500 Ohm moust be connected If you wish to measure
the current at the test sockets in the front panel. 7

6.7 Connecting control and alapm’ facilities

The two relays for the independent limit- values for-atarm
and the relay for the error. message each. feature  a poten-
_tial-free change-over contad. '

Note the function of the limit switches dependent on the
input sign'al, safety mode and switch hysteresis and the
max. confact -load. The relay for fault signalling de- -

energizes in the case of faull. .

- A 400 e

£G]

Operation of relays depending on hysteresis and fail-safe

mode
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6.8 Connection HYGROLOG wMmy 770 7
Looking at the male terminal on the HYGROLOG
WMY 770 Z j.e. the connecting side of the female strip

in the rack.

Together with the Ex isolator 7B 180 Z and suitable
sensor when using maoisture sensor Dy 40 Z a diode 6.8 v,
L3 W (e.g. E+H order no. 013 3570000} must be installed

into the connecting line “gze

(cathode/ring on instrument).

r
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Fuses
HYGROLOG WMY 770 Z is equipped with the following
fuses depending on the selected supply voltage:

6.9 Connection of table housing énd contro! panel housing
for HYGROLOG WMY 770 Z housing

Bath housings have connecting elements on the rear wall;

these connections are clearly marked.

Table top housing
The table top tiousing has plug or screw connections for

the signal line as well as a Europa card locatnon for .the
power supply

Contrul panel housing

The control panel housing -has screw terminals for all
connections.

Attention i

. Voltage supply ' :
Both versions are delwered for AC supply

2. Sensor cable nan-sceeened: .
Earth term!nal O and termlnal sza must be
connected with non-screened cable

Sensor cable, screened, for Ex appllcatmn screen must be
connected with earth terminal @

- 57

(Rear panel of device removed)
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INPUT 1
MOISTURE
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TEMPERATURE |
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POWER SUPPLY (INTRINSICALLY POWER
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INPUT CIRCUIY
2208V... 240V, S0/60Hz 63mA 125mA
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6.10 Module for pressure measurement

The pressufe module is a plugable PC-board 12 HP wigdth,
with front plate and is used far the compensation of
pressure dependent moisture values in combination with
pressure measurement {see page 41,56).

The pressure module can be pluged into the table-top or
panel-maunting housing as these are just fitted with the
necessary connectors. The pressure measurement signal is
fed to the terminals “pressure sensor”, depending on the '
connection and the switching position of the miniature
switches at the pressure module (see plcture besnde) there
are 3 possmlutnes

- Pressure signal "OC-current” of an active pressure
i0 v DC) |

Miniature switch open

measurement (0 ...

- Pressure signal “DC-current™ of an active pressure
measurement (074...20 mA DC)
Miniature switch closed

- Pressure signal “current” of a 2-wire pressure transmitter
(4 .. 20' mA passive)
Minlature switch closed

53

-~ LED
aN, IF MODULE
IS OPERATING

POTENTIOMETER
(ONLY FOR ADJUSTMENT
AT WORKS)

MINIATURE SWITCH
(FOR GPERATING MODE}
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= CLOSFD (CURRENT)
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HYGROLOG WMY 770 Z (NON - EX).

Apart frbm_the front panel, the portable housing ls_ a
completely sealed housing. It is particutarly suitable for
laboratory ébp_lications or for sporadic measurements in. the
field. Plug'cor,.ah}e_.ctors are pmyided for sensor input and Maisture sensor DY 40/60 jack sensor_ input
mains. (The signal outputs are not routed to the outside).

Y with the ald of a selector switch, 2 sensors can be a

" connected If only frequency measurement is to be carried Al ' GND : : .

Viewing the contact blades of the male multi-point
connector of the pressure-module or the connection side
of the female multi-paint connector in the rack
d bz
2l ‘ﬂ 22 3G, 10V (Us) r— — = —_—
INPur-—Edz Y —0/4...20aA (1), ~=——7 |
4-ﬂ ) 44 J——CHO -1~y -
6 i
8 o TxD TIl | e—y S 11 | ! I
SERIAL x HYGROLOG I
L bl@ }————hi0
10fr{] Jﬁ k [T}QESFER RxD 210 Y—————dl0 WY 770 2 | t
2 0] swrcy N e SRR
: PRESSURE A 1
14 f I SEnsar  + 12 >——j ' — |
—— — — — -
_wlle [e . I
L l
\ |
20 i e I
22 (
o e e J
24 @ e r—F
26 rlg 3—PEC
ac feor—U
28 a2 P ™) note nomInat
or JOLTAGE ON E
30| Qu  oflv T - THE TYPE PLATE ‘
a2 L*BN . g MATINS oc 432) L Izo V.28V ;o
‘ Fig.32 ' |
‘ 6.11" Connection Portable Housing for SR ALPHASENSOR DY 73 2 " jack sensar input

42— PFM moisture ————e— 3~ s :

di/zh —-GND 2
z? =~——PFM temperature —= 5

PFM Moisture —————a 1

out.

CHANGE-DVER SWITCH
SENSOR 1/2

1ta
SENSCR INPUT v

FUSES

POWER SUPPLY
SOCKET

Fig.33
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6.12 Connection ALLPHASENSOR DY 73 Z

Each ALPHASENSOR DY 73 Z can be equipped at works

ar subsequently, with a Harting connector instead of the

WADI screw fitting. This connector Is particularly suitable
wherever it is necessary to release the eizctrical connec-
tion for application reasons fof fnstance. -

Please note

Each ALPHASENSOR DY 73 Z Is supplied by intrinsically

safe circuits. Particularly when carrylng out measurements
in Ex locations, the specified contact assignment must be

maintained due to the stipulated distances.

6.13 Connection Electrqcﬁc insert EY 73 Z

After removing the cover of the hbusi_ng the electonic
insert with its terminals is accessible,

Figure 36 shows the connections..

SOCKET IN
SCREWED HOUSING

Fig.2n
Contact arrangement
Plug - Serial connections
ALPHASENSORDY 73 Z
+ 6 c2
' . .4 3
3 1.

W)

.@.

Serial connections

[©) "@

L 2 s|lellr \
AT l 1 1 \L J Y I
2 dalza d2 wh od ye ye

! WMY 770 Z !!MeﬁwenaMnehmerl

external connaction to the -

HYDROLOG WMY 770 2

intamnal connection to the
humickty chip
intermal connaction to the

platinum thermometer (FT 100)
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7. Installation

7.1 ALPHASENSOR DY 73 Z

Installation Options
with ALPHASENSOR DY 73 2 (and: ALPHASENSOR DY 63
Z) you can easily measure the moisture content in gases

and liquids without any problem (for liquids, see page 30 -
35). . .

Measurement Is Independent of pressure, temperature,
flow rate etc, since the system Is based an absolute mea-
surement.

The momentary capacitance of the ALPHASENSOR with
the resulting freguency is B measure for the momentary
predominating water vapour partial pressure. From the

water vapour partial pressure derives:

y

Quantity of water vapour per volume or dewpoint temperature.

As a result, temperature or pressure compensation is
necessary only in the cases above mentioned:

Temperature compensation - "Apsolute moisture” F
in g/m’
Relative humidity U in %

by fixed value or tempera-

ture measurement:
' - Mpoisture content

in ppm, in mgfkg
(This variabte is generally
used to specify the
moisture content in li-
quids and is therefore also
“product-dependent. -

Pressure compensation by - Moisture content

in ppm, in cm’/m?*

water ‘vapour content x
in g/kg '

In addition to the moisture measuring'élement _
(ALPHACHIP) the ALPHASENSOR DY 73 Z also features
a _teri'xperature measuring element (Pt 100), thereby ensuring
that all temperature-dependent moisture variabies are
cerrectly displayed without the necessity of taking further
measures. For preﬁurg—dependmt varjables, you can set a
fixed value on the HYGROLOG WMY 770 Z with regard
to constant pressures, or in the case bf variable pressures
you can connect @ pressure sensor or a complete pressure
measuring system via a module which is also obtainable
from €+H (Type Pressureé module 1). '

56

installation Position ALPHASENSOR DY 73 Z

Please note that the cptimum installation position of the
ALPHASENSOR Oy 73 7 is vertical, Le. the measuring
element should face downwards and the connection head
upwards. In the case of condensation in a pipeline, this
arrangement ensures natural drying without moisture '
storage. The connection head corresponds to protection
class IP 55, however, when installed outdoors, an additional

covering is recommended.

The ALPHASENSOR DY 73 Z is sealed by means of an’
O-ring Inserted at the works in the screw fitting and not
by means of the thread. Correspandingly, the screw socket
provided by the customer must have a suffi'ciently srﬁooth
flat surface (Rt = 6.3). The theead iIs designed fo withstand
operating pressures up Lo 350 bar.

—

ALPHASENSOR DY 73 Z

CABLE SCREW

CONNECTION

WADIL A, PG 16
i -

DETACHABLE
COVER

. CONNECTION
HOUSING
IP 55

Sw 30

G 1/2
OIN ISO 228

FOR GPERATING
PRESSURE UP
Y0 350 BAR @

SEALING
SURFACE WITH
SEALING RING - .

. o ; .
Fig.37 22 x 2.0 FLUQHUCAOUTCHOUC

Example of a screw connection '
socket provided by the customer.

G 142

Fig.38
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Tightening Torgue
To lnstall, firstly tighten the ALPHASENSOR DY 73 Z as
far as it will go by hand. The wunit should then be secured
by tightening at the hexagon (30 mm) to a torque of
50 N, g
7.2 Inline Measurement :]
All ALPHASENSOR DY 73 Z units can be used st opera-
ting pressures ranging from 0-350 bar {absoiute).
In the interest of your safety, we test every
ALPHASENSOR DY 73 Z at the works up to a pressuce of
525 bar.
In addition to low-cost Installation, inline rmeasurement
also offers the following advantages: ‘
Fiy.x2

- Measurement of moisture content under operating
conditions

- Faster compensation times with regard to changes in
moisture variables and therefore faster indication

- Less susceptile to faulis, e.g. leakages
: *TAKING A SAMPLE FROM THE

CENTRE OF A PIPE; OR AT A
DISFANCE OF SO MM EROM THE
EDGE OF THE PIPE DEPENDING
ON 1YS DEAMETER.

- Practically no maintenance required

The figure beside shows the typical. installtion af an
ALPHASENSOR DY 73 Z in-a pipeline. .
A diffur ot should be provided if this installation arcange-

ment s oot pussibl_erdue to the diameter: of t__he-pipé . 1 . :
peing too small or an excessively high flow rate. : T t—_—:*:::ﬁ_—_ —
' ' ' S TO ATMOS
PHERE
MIN 1...2 ™

7.3 Bypass Measurement under Pressure

Moisture measurement in fhe bypass is always necessary
when at the point of measurement - i

~ the flow rate is too high .

- the. pressure is too high. ’ S Fig, 4D

¢

- the temperature is too high

- the medium to be measured is contaminated with
solids (e.g. corrosion residue} which must be removed
by a filter. ’ ’

etc. FLP“ASE“S"“. '

In a bypass system, you always obtain satisfactory INLET

measuring results when here the same conditions prevail

with regard to moisture content as in the main line.
SENSOR CHAMBER MOUNTED
IN SUCH A WAY AS TO
"ENSURE THE SENSOR CAN
ONLY BE SCREWED IN
FRON THE TOP

£*H PART-NO. :

915 787-0000

Ssummarizing this means:

1. The operating pressure should also be applied in the
bypass.

For this reason, you must take particular care to ensure
that the dynamic flow resistance is not too high. ' . OUTLET
At a flow rate of approx. 200 I/h this is ensured in a
standard piping arrangement with 6 x 1 mm special
steel pipe and our semsor chamber with 6 mm notched

ring screw fitting ( see figute). o Fig-a1
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. It must be possible to establish quickly a new majsture.

balance In the bypass system,

This is particularly the case when the inner pipe wall,
the transitions and screw fittinds do not act as maisture
storages.

A new balance {(through adsorption or desorption) and
therefore molisture display with the least possizle delay
also decislvely depends on the material used.

For these reasons, only stalnless steel 1.4571 should be
used for a bypass piping system.

. A bypass system must be sealed Light to avoid helium

leakage. Often the moisture contents in the inside of
a bypass-system am'&ﬁht to fess than 1/1000 or even
less than 1710 000 referred to the ambient moistuce
(atmospheric humidity).

For this reason, even the smaller leakéges can result in

I~

considerable interference even if a certain pressure is
applied in the bypass.

. "Back-diffusion" rnust -also f;ie' avoided. A pipeiine af at

least t - 2 m in length m_tjst"a_lso' be arranged after
the sensor chamber ina .b)'rpa's's system not under
pressure before blow_-'mj.t intqithe' stmosphere in order
to prevent "back diffus[on“'_of the ambient moisture
to the sensor. RN e B

. A muttistage release syst:e}n' {bré_'_s_sgré reduction) is

often necessary for high! p_réisﬁ_f_e_.applications.

‘Depending on the pressure d_if_f_ere_ntial and gas flow

‘during each release procedure, heat -is obtained from’
the environment, resultindlﬁ possiblé. excessive under-
cooling of the fittings down ‘to below the dew point so
that icing can form.

Generally, you can prevent disturbances of this type
with a subsequently connected coiledjc'ooling pipe.

Coiled cooling pipe E+«H Part No. 915 7790000

58

DRYING TIMES OF DIFFERENT MATERIALS
OF SAMPLING SYSTEMS

COPPER

DEW POINT TEMPERATURE (°L)

-ro NICKEL
_STEEL 1.4571

-80 + + + + —
v 2 3 . s

Fig.u2 - DRYING TIME (H)

7.4 Depressurized Bypass Meas._ureh'l_ent

Depressurized measurement should be preferred if under
operating conditions at increased pressure the

a) dewpoint temperature difference AT = Td - T
is less than 10 K,
ar

&) polldtion gas percentage (corroswe gases/halogenes)
is extremely hlgh

This does not change the composition of a gas, but the

ratio poliutlon parts to gas volume, namely by pressure

reduction factor.
Piease also note. In this respect that a colled

coaling pipe for temperature compensation is alsg mounted

.between the pressure reducer and sensor chamber.

Sk
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If no overpressure is applied under operating conditions,
you can achieve the necessary gas flow, for example,
with the aid of a diaptragm pump.

8. Accessories for moisture measurement

a) Special Steel Fine Filter

To protect against abrasive solid particles, each
ALPHASENSOR can be equipped at the works or also
subsequently with a protective tube including fine fifter,
mesh width 10 micrometer. ’

b} Gas Filter

Gas filters made of PVC or special steel with interchange-
able fiiter cartridges can be used to protect the moisture
Sensors in the.bypass In the case of gases with excessive
dust accumulation. The special steel version should always
be used far extremely low moisture contents, e.q. due to

possible leaks.
©) Mist Separator
If the gas contains mist (e.g. glycol, oil ete.) a special

mist separator is available to filter these substances
(E+H >3t No. 915 804-0000). . o

Measuring System with acecessories for bypass
Installation

1 FINE MESH FILTER

2 COOLING COIL

3 SENSING CHAMBER C :
4 ROTAMETER WITH CONTROL.VALVE
5 DIAPHRAGM PUMP -

59

Sample Extraction with Diaphragm pump

OIAPHRAGM PUMP
€+H PART. NO.
012 540-0000

Iro atmos
PHERE
Fig.a3
Gas fFilter
955C |
N _f
Samplé Cxtraction with Mist Separator
MEASURING
MEDIUM
- ALPHASENSOR
SEPARATOR  SENSOR
. CHAMBER
, APPROX. 104 .
FLOW ’ QUTLET _
| APPROX. 904
¢ Ftow
: g
Fig.a6 J
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9. Fault Code table

HYCROLOG wMY 770 Z and moisture sensor are a mea-

suring system with encompassing self monitoring fea-

tures. If a fault occurs which influences the operation, a

fault indication appears over the fault relay and the LED.

The analogue output
operating level 2770.
If the multi-function

follows the program as entered in |

switch is set toposition 9, the in-

strument indicates a fault.

The following explains the meaning of an

indicated fault code. .

If the indicated fault codé is not indicated or if the
remedies are not successful, please get in touch
with the E+H service department.

The column "Level" shows in which function level an

erroneogs setting is to found

Fault code tevel Meaning - Measures

£ 40

E 402

£ 403

E 404

6710

7770

~ ng signal from the moisture sensor

- check ele_ctrcinic connection between
HYGROLOG ‘WMY 770 Z and

moisture sensor--

no sighai from temperature sensor

- 2 check electronic connection between

HYGROLOG wMyY 770 Z and
- moistyre sensor.
" DY 40/0Y. 60z,
These sensors have no temperature
measuremant m level 6770,
_switc_ﬁ_ positiq.p__. G, switch off _

no signal from moisture sensor

“and temperatute sensor

- see E 401/E 402

no signal from the external pressure

rogasurement

- check external pressure
rmeasurement
This code is oﬁly displayed when
function level “Autocal" (Code 7770},
switch ‘position 5 operating mode -
v, pressure me’a_surement, is

programmed.

60

Fault code

£ 405

E 406

E 407

£ 601

£ 4602

Level

3770

1770

3770

Meaning -~ Measures

process temperature higher than $0°C
- subject moisture sensor only to
max. temperatures of
70°C (DY 73) or 50°C (DY 70) ...
send sensor for check to E+H

dewpoint temperature higher than

_process temperatuce

a) condensate at the sensor element
- - dry sensor, avoid condensate

b) call up sensor freguency

{switch position 27, enter ™10"
and press “E", switch position "3

. display shows frequency): '
If the. frequency is smaller than
20 Hz the sensor elernent has a
short circuit; contact the CeH .-
service department. -

c) calibration values have been
entered incorrectly
- compare m'er_norized values in
level 3770 with calibration sheet
and correct if necessary

temperature measurement fauity
- theck connections 6 and- 7 (yellow
wires) at the sensor; send sensac

if required to E+H

extension far the current output too

large, i.e. smallest possible measurihg

span (/4 ... 20 mA) is 1°C for Ty

AT or T or 0.1% for U} (reaitive hu-

midity) '

~ change measuring span according to
tolerances above o

dewpoint temperature distance of the
entered auxiliary points is smaller
than 20 «:

a) check entry of suxiliary points

b) repeat reference measurement for_
auxiliary point calibration with
another dewpoint temperature, so
that a 20 K distance is maintained
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E 603 frequency distance of entered auxi- 10. Maintenance

liary points smaller than 10 Hz or

frequency of “lower" auxiliary point The maintenance of the microprocessor-controlled

(low dewpoint temperature) is measuring system is limited to the cleaning of the sensor

element, which must be carried out from time to time.

The cleaning intervals depend on the application and the

smaller than frequency of “higher®

auxiiiary point.
degree of pollution in the material.

3770 a) check entry of auxiliary points Next to these measures a factory recalibration _Is
b} repeat reference measurement for recommended every 1/2 to 1 year.

auxiliary calibratien so that
distance of 10 Hz is maintained.

11. Cleaning of polluted elements

£ 604 : . fréquency of "lower" auxiliary point

_(th'dewpoint temperaturé) smaller A polluted sensor element may under certain circumstances
Eﬁan 100 Hiz react very slowly to changes in moisture. This is particu-
tarly true in trace moisture applications where a moisture
3770 . a) check entry of auxiliary point equilibrium comes about very slowly. Oily and hydrascopic
t) repeat reference measurement for buiid-up is particularly critical. )
au_xiliafy calibration with lower If such pollution cannot be prevented the following
dewpoint temperature, so that methods of cleaning are avaifable.
sensor frequeocy is at least
100 Hz with the described cleaning methods it should be noted
that the protective cap shall not be removed from the sensor.
£ 805 3770 incomplete basic calibration - less .
than three {3) calibration paints 1. Rinsing with destilled water, max. 10 min at rcom -
stored - proceed “basic calibration® temperature ' '
E 606 - 3770 incorcect basic calibral:_inn = verify 2. Rinsing with practically ali pure hydrocarbons
data input of calibration sheet {gasoline, benzole, hexane etc. But if possible, not with

chlorinated hydro carbans).

3. Rinsing with acetons, max. 15 min (PA-quaiity-required).

4. Ultrasonic cleaning and other mechanical cleaning

processes are not permitted.

5. After individual cleaning with the above liquids the
sensor element must be dried {either at room air or
with clean, oiifree pressurized air with attached

protective cap).
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Repres'entat‘i'ohs_ in Europe

Austria

B Endress+Hauser Ges.m.b.H.
Postfach 173,

1235 Wien

Tel. {0222} 8856 00-0, Telex 114032,
Fax (0222) 885600-35

Belgium/uxembourg

B Endress+Hauser S.AMNLY.

Rue Carli Straat 13, 1140 Bruxelles/Brussel
Tel. (02) 2167300, Telex-24564,

Fax (02} 21654 53

Bulgaria

INTERTEGCH, Dipl.-Ing. Metodi Stamenov
Alexander-Dimitrov-Str. 15, 4000 Pazardjik-
Tel. (034) 51074, Fax (034) 24548

Croatia

Endress+Hauser GmbH+Co cfo Berhe
Fabrkoviceva 7, 41000 Zag reb

Tel. (D41} 415812, Fax (041} 447859

Czech Republic

Endress+Hauser GmbH+Co., Pracoviste Ostrava
Varanska 51, 70200 Ostrava 1

Tel. {069) 6611948, Fax (069) 6612869

Denmark .

B Endress+Hauser ApS
Poppelgardve] 10-12, 2860 Soborg’
Tel. (31) 673122, Fax (31) 67.3045

Eire .

FLOMEACO Co. Ltd,

Main Street, Clane, Co. Kildare

Tel. (D45) 686 15, Fax (045) 68182

France

B Endress+Hauser

3, Rue du Bhin, BP 15¢

68331 Huningue (Cedex)

Tel. (89) 896768, Telex 881511 nivo slo
Fax (89) 894802

Germany
B Endress+Hauser Meftechnik GmbH+Co.
P-O. Box 2222, 79574 Weil am Rhein

Tel. {07621) 976-01, Fax (07621) 75-565

international sales:

B Endress+Hauser GmbH+Co. - Instruments International -
P. O. Box 2222, 79574 Weil am Rhein

Tel. {07621) 975-02, Telex 7 73926, Fax (07621} 875-345

Great Britain

B Endress+Hauser Ltd.

Ledscn Road, Manchester M 23-PH

Tel. (061) 9980321, Telex 68501, Fax (081) 9881841

Greece

| & G Buiiding Services Automation S.A,
132 Syngron Avenue, Athens 17672
Tel. (01) 9241500, Fax (01) 9221714

Hungary
MILE-KVENTA, Lonyal u. 15, 1121 Budapest
Tel. (01) 117-0285, Fax (01)186-6996

[taly
B Endress+Hauser SpA
Via Grandi 2/a, 20063 Cernusco S.N. (Mi

i}
Tel. (02) 92 10824 21, Telex 322189 nivo i, Fax (02) 92107152

Netherlands
B Endress+Hauser B.V., Postbus 5102, 1410 AC Naardsn
Tel, (02159} 586 11, Fax {02158) 58825

Poland

DJ+UT Sp. z ¢.0., Reprezentant firmy Endress+Hauser
ui. Rydygiera 8, 01-793 Warszawa 86

Tel. (02) 63384 80, Telex 815887, Fax (02) 6338492

Portugal

Tecnisis

Rua Elisa Seusa Pedroso, 2-1.F, Apartado 512 Camaxide
2795 Linda a Velha, Tel. {1) 4172637, Fax (1} 4185278

Romania

ing. Cheorge Cloboata

Str. Cetatuia 10, Bloc. 25/1, 77535 Bucuresti
Tel. 16350350, Telex 11958

Slovenia

Endress+Hauser GmbH+Co.

Gerbiceva 101, 81111 Ljubljana

Tel. (061} 264190, Fax (061} 1231180

Spain

B Endress+Hauser, S.A.

Constitucicon, 3, Bloque A., 08960 SantJust Desvern
Tel, (3) 4 7346 44, Fax (3) 4733839

Sweden

B Endress+Hauser AB

Bergkallavégen 24 A, Box 7006, 19107 Sollentuna
Tel. {08) 6261600, Telex 11608, Fax (08) 6269477

Switzetland

M Endress+Hauser AG

Sternenhofstr. 21, 4153 Reinach/BL 1

Tel. (061) 7156222, Fax (061) 7111850

Finland

B Endress+Hauser Qy
Mikkelldnkallio 3, 02770 Espoo._ .

Tel. (90} B59 6155, Fax (90) 3596055

Norway

B Endress+Hauser A/S

Doeslasletta 4, Postboks 62, 3408 Tranby

Tel. {032) 851085, Telex 19435, Fax (032) 851112

Turkey

INTEK Endustrivel Olcl ve Kontrol Sisterrleri

Vildiz Posta Cad. AS Sitesi, B/1 Gayrettepe, Istanbul 80680
Tel. {1} 2751355, Fax (1} 2662775

Overseas Representations

Argentina

Servotron S.A.

Av. Belgrano 768, 5 Piso, 1092 Buenocs Aires

Tel. (1) 3310168, Telex 23378, Fax {1} 3340104

Australla
GEC

ALSTHOM AUSTRALIA LTD., Indusirial Products
25 Princes Road, Regents Park N.SW. 2143

Tel. {2} 64507 77, Telex 20728, Fax (2) 7437035

Brazil

SERVOTEC

Av. Dr. Line De Mordes Leme 957/959
CEP:: 04380 J.D. Aercpotto, Sao Paulo

Tel. (011) 5362455, Telex 57411, Fax {011) 5363457

Canada

B Endress+Hauser Ltd. .

1440 Grahams Lans, Unit No. 1
Burlington, Ontario L75 1W3

Tel. (905) 6819292, Fax 905 631 9444

Endress+Hauser l.tee.

6800 Céte de Ligsse No, 301

Ville St. Laurent, Quebec H4T 2A7

Tel. (514) 7330254, Fax (5 14) 7332924

Chile
DIN Insirumentos Lida., Av. Holanda 2023, Sant\ago
Tel. (2) 2744230, Telex 240846, Fax (2) 2258139

China

Beijing E+H Equipment, Technical service station
No. A2 Taiping street, Xuan Wu district

P. 0. Box 100 050, Beijing :

Tel. {1} 3014868, Telex 222233, Fax (1) 3010347

Hong Knng

B Endress+Hauser (H.K.) L.

2302 Malaysia Building, 50 G\uucester Road, Wanchal
Tel. 5283120, Fax 86541 71

Japan

Bl Sakura Endress Co., Ltd.

3-4-22 Naka-Machi, Musashine-Shi, Tckyo 180

Tel. (0422) 5406 13, Telex 028-22615, Fax (0422) 550275

Korea

B Han-ll Level Co., Ltd., 255-2, Nai Dong
Bucheon City, Kyung Gi-Dc, Seoul

|
" Tel. (032) 872-31231, Telex 27137, Fax (032) 672-0090A1

Malaysia

B Endress+Hauser (M} Sdn. Bhd.

No. 37 Jalan PJS 11/2, Subang Indah
46000 Petaling Jaya, Selangor Darul Ehsan
Tel. (03} 7334648, Fax (03) 7338800

Mexico

Maquinaria y Accesorios, S.A. de C.\.

Cincinnati 81, 4-0 Piso, 03720 Mexico, D.F.

Tel. {5) 5636188, Telex 1 774217, Fax (5) 6110003

Moroceco
TEK Control
17, Ave. des Far, 3me Etage No. 9, B.P. 15893, Casablanca

. Tel. 2627 47, Telex 22662, Fax 2667 71

New Zealand
Electric Measurement+Caentrol Ltd.
171-175 Target Road, Glenfield, Auckland 9

Tl (8) 4449229, Fax {9y 444 1145

Pakistan

* Abgurt (Pvt.) Ltd.

B3, 4th F. Luxmi Bldg., M.A. Jinnah Rd, Karachi-400

Tel. (21) 2436579, Telex 21088, Fax {21) 2410513

India .

B Endress+Hauser India Branch Office
301 Sai Nara

21, North Avenue Linking Road Junction
Santacruz (West), Bombay 400054

Tel. (22} 8040211, Fax (22) 60402 11

Philippines

Brenton indusiries inc.

2nd Floor JM Bldg., Scuth Super Highway Cor
Rockefeller St., Makati, Metro Manila

:Tel. {2} 886646, Telex 22463, Fax (2) 81757 3¢

Indenesia

PT Grama Bazita, 3rd Floor Mulitka Building

JL. Mampang Prapatan Raya 71-73, Jakarta 12790
Tel. (21) 7275083, Fax (21) 7975088

Saudi Arabia

Intrah Internaticnal Trading House
P.O.Box 326, Damman 31411/K.5.A.
Tel. (3) 8347879, Fax (3) 8344832

Singapore

B Endress+Hauser (S.E.A) Pte., Ltd.

215 Upper Bukit Timah Road,

3rd Storey, Courtaulds House, Singapore 2158

Tel. (065} 4688222, Telex 36229, Fax (065) 46668486

South Africa

8 Endress+Hauser Ply. Lid.

5 Gommerce Crescent West, Eastgate Ext. 13,

F.0.Box 783 986, Sandion 2146

Tel. (0'11) 4441366, Telex 431119 sa, Fax (011} 4441977 -

Sultanate of Oman )
Mustafa & Jawad, Trading Co., LLC., P.O. Bex 4918, Ruwi
Tel: 709955, Telex 3731, Fax 564005

.. Bleachied without ehilorinie

Environmentally frlendly: & .

{]

Taiwan

Kingjarl Corporation

9 F-2 No. 307, Tung Hwa N. Read, Taipei R.0.C.
Tel. (2) 7129888, Fax {(2) 7134190
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Thailand

B Endress+Hauser Lid.

Wangdek Building 1G/D Floor

19/1-2 Vipavadi-Rangsit Road

Lardyao, Chatuchak, Bangkok 10900

Tel. 86-2-2723674-5, Fax 66-2-2723673

United Arab Emirates

MUSTAFA & JAWAD TRADING CO,, P. O. Box 50298
803 Zener Building, Jumbo Roundabeut, Dubai

Tel. (4) 5201 18, Telex 47 820 mujat, Fax (£) 521509

Uruguay

CEM] Ltda., San Jose 1179, Of. 302

P.O. Box 6330, Montevideo 11100

Tel. {2) 926754, Telex 5801 pboothuy, Fax (2) 926963

USA

Endress+Hauser Inc.

2350 Endress Place, PO.Box 246

Greenweod, Indiana 48 142

Tel. (317) 535-71 38, Telex 27-2 195 (level grwd)
Fax (317) 535-7223

Venezuela

H.Z. Instrumentos, C.A.

Edif la Piramide, Local 20-A

Urh. Prado Humbolt, P.C. Box 61.429, Caracas 1060-A
Tel. {2) 9798813, Telex 28583, Fax (2) 9799608
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