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USING THISMANUAL

The Novatech 1635 Percent Water Vapour Analyser has a variety of user-selectable functions.
Each selection is menu driven, designed for simplicity. For options you are unsure about, read the manual .

Please read the safety information below and the “Installation’ section, before connecting power to the anayser.

CAUTION FOR DIRECT FIRED DRYERS OR OVENS

CAUTION 1
The sensing probe is heated to above 700°C and can be a source of ignition. With direct fixed dryers, raw fuel leaks can
occur during burner shutdown, the analyser has an interlocking relay which removes power from the probe heater when
the main fuel shut-off valve power is off. If this configuration does not suit or if it is possible for raw fuel to come into
contact with ahot oxygen probe then the Model 1635 analyser with its heated probe may be unsuitable for your
application. Also read the probe heater interlock caution in section 2.7.

CAUTION 2
The probe heater is supplied with mains voltage, either 240 or 110 VAC. This supply has electrical shock danger to
maintenance personndl. Always isolate the analyser before working with the probe.
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NOVATECH CONTROLS 1635 PERCENT WATER VAPOUR ANALY SER

DESCRIPTION

The Novatech 1635 Percent Water Vapour Analyser is designed for measuring water vapour in drying and baking
applications, where the drying temperature is above the maximum limit of conventional relative humidity sensors
(typically 130-150°C) or amore robust sensor is preferred. The analyser signal can be used with a conventional
controller to improve the efficiency of industrial drying or baking applications, as well as to optimise the quality of the
product being dried or baked. There are seven basic types of installation for the 1635 anayser (see table below)

1

2.

3.

Operating Mode Set-up step 1 Setup step 24 Setup step 25 Setup step 26
No. of sensors Dryer Heater Type Combustion O, Sensor Ref Gas
Indirectly fired 1 sensor Indirect 1 Zone n/a n/a
1Zone
Indirectly fired, 2 sensors Indirect 2 Zone n/a n/a
2 zones
Directly Fired, 1 sensor Direct, Fixed 02 0.1-21.0% n/a
Constant Combustion 0.1% interval
Directly Fired, 1 sensor Direct Ref'g O2 n/a Ambient Cooled/
Ambient Cooled/Refrigerated Process gas Refrig'd Dry
on Probe Reference
Directly Fired, 2 sensors Direct Fired n/a n/a
Constant/Auto Operation of Sensor 2
Directly Fired, 1 sensor Switched Dry O2 n/a Ambient Cooled/
Auto Operation of Cal 2 Solenoid Refrig'd Dry
Directly Fired, 1 sensor External Dry O2 n/a n/a
External Dry O2 Input
Setup Step 27 Setup Step 28 Setup Step 29 Setup Step 30 Setup Step 31
Dry O2 Upd' Mode Update Period Update Duration Update Freeze Update Deviation
n/a n/a n/a n/a n/a
1
n/a n/a n/a n/a n/a
2
n/a n/a n/a n/a n/a
3
n/a n/a n/a n/a n/a
4
Constant/Auto 0.1-99.9 hours* 5-300 minutes 1-60 minutes 01-21.0%"
5 0.1 hour interval 1 minute interval 1 minute interval 0.1% interval
Timed/Auto 0.1-99.9 hours 5-300 minutes 1-60 minutes 0.1-21.0%"*
6 0.1 hour interval 1 minute interval 1 minute interval 0.1% interval
n/a n/a n/a n/a n/a
7

Indirectly Heated Dryersand Ovens, 1 Zone
The in-situ probe measures the oxygen content within the drying chamber and cal cul ations are performed to determine
how much of the air spaceis taken up by water vapour. For indirectly heated dryers or ovens, an oxygen probe and

andyser are all that isrequired. The oxygen probe uses ambient air as a reference gas.

Indirectly Heated Dryersand Ovens, 2 Zones
If thedryer or oven has two zones that you would like to measure the humidity level in, a 1635 anayser can be
configured to read both zones and independently display and transmit the for each zone on independent channels.

Directly Heated Dryersand Ovenswith Constant Combustion
If thedryer or oven has afixed combustion system (fixed firing rate), where the reduction of oxygen due to combustion
is constant, then areference gas sensor may not be necessary to condition reference gas from within the dryer. The
dryer or oven oxygen level can be entered on the analyser keyboard. The percent water vapour can be measured by
gravimetric methods to cal cul ate the correct reading.
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4, Directly Heated Dryersand Ovenswith Single Probe and RGS ther mocouple

In a system where water vapour % is measured using a single probe, process gasis extracted from the system and
cooled to ambient (RGS thermocouple) temperature or refrigerated to drop out most of the water vapour. The probe
then measures the oxygen difference between the dry cooled process gas and wet process gas to cal culate water vapour
%. For ambient cooling the RGS thermocouple must be present for compensation.

5. Directly Heated Dryersand Ovenswith Dual Sensors

Where dryers or ovens use direct fired combustion, the oxygen level in the dryer or oven is measured after removing
some or all of the water vapour. The oxygen level of the dried sampleis compared to the oxygen level in the wet
measurement in the oven and the amount of water vapour is calculated. The 1231 oxygen probein the dryer or oven
performs the wet measurement. The dry measurement is performed by the RGS-01, reference gas sensor which draws a
gas sample from the dryer of oven. Inthismode, the RGS-01 sensor can be operated in continuous sampling mode, or
auto mode with a solenoid on terminals 45 & 46 controlling flow of sample gasto the probe when the changein
measured wet oxygen exceeds the deviation threshold.

6. Directly Heated Dryersand Ovenswith Single Probe with Switched Regference Gas

This mode extends Mode 4 by calculating wet & dry oxygen as well as measuring water vapour using the differencein
wet/dry oxygen. It achieves this by switching the reference gas to the probe between dry process oxygen and reference
air using a solenoid connected to terminals 45 & 46. Switching can be configured to occur automatically when the
change in wet process gas exceeds the deviation threshold, or at set timed intervals. It then uses the wet oxygen reading
and water vapour to calculate the dry process gas oxygen content.

7. Directly Heated Dryersand Ovenswith Single Probe and Dry Process Gas on Exter nal 4-20mA Input
For systemsthat have external dry process gas oxygen reading, this measurement can be sent back to the analyser via
the BFT input in the form of a 4-20mA signal as linear scaled 0-25% oxygen dry process gas. In this mode the analyser
calcul ates water vapour % the same asin Mode 5, using the external input as the dry oxygen measurement instead of an
RGS-01 sensor.

What M easuring Unitsto Use:
The water vapour can be displayed or transmitted in 4 different engineering units.
Water Vapour Percent
Absolute Humidity Kg/Kg
Dew Point Temperature Centigrade / Fahrenheit
Mass Fraction g/Kg
Relative Humidity %

Most industrial processes operate at high temperaturesresulting in low RH levels. For thisreason it isnormally best to
use areading of % Water Vapour or g/kg of moisture or Dew Point. A dryer or oven temperature thermocoupleisonly
necessary if Relative Humidity percent isto be displayed or transmitted.
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Features
1. Theprobe can be operated in dryer atmosphere temperatures up to 900°C or higher

2. Theoutput signal is continuous and proportional to the percentage volume of water vapour
3. Various engineering units Sel ectable from the keyboard -
Water vapour %
Relative Humidity %
o/Kg or Ib/Ib of moisture
Dew point
4. Fast response, typically 20 seconds
5. Long- term continuous and reliable measurement
.00
.00
.00
.00
E .00
i
% .00
=
E 00 Accuracy Directly Fired
T Repeatability Directly Fired
_00 Accuracy Indirectly Heated
Repeatability Indirectly Heated
.00
0 100 200 300 400 500 600 700 800 900 1000
WATER CONTENT (g/Kg)
Accuracy & Repeatability of 1635 Water Vapour % Analyer Readings
(WEY2tech
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1.2 SPECIFICATIONS

1.21 SPECIFICATIONS- ANALYSER

Modd:
Range:

Output:

Displays:

Alarms;

Speed of response;
Accuracy:

Power Supply:

Environmental Rating

Degree of Protection

1635
Keyboard selectable for the following ranges: -
0-100% volume of water vapour
0-100% Rel ative humidity (RH)
0-10,000 g/Kg
-50-+100 °C Dew point
all with adjustable span and zero.

Isolated 4-20 mA DC linear

Various, Refer Section 3.1

Various, Refer Section 3.3.1 & 3.3.2

Typically 20 seconds

See graph above

110/240 VAC, 50/60 Hz 105VA

Operating Temperature: -25 to 55°C (-15 to 130°F)
Relative Humidity: 5 to 95% (non-condensing)
Vibration: 10 to 150Hz (2g peak)

I P65 without reference air pump
P54 with reference air pump

1.22 SPECIFICATIONS— PROBE

Modd:

Length:

Temperature Range:
Process Connection:

Filter:

Response Time:

Operating Temperature:
Heater Voltage:

Maximum Head Temperature:
Reference Gas Connection:
Probe Cable:

Probe Life:

1231

250-1000 mm.

0to 900°C

15" BSPor NPT

Sintered titanium alloy particulate filter, removable, 30 or 15 micron
Typically less than 4 seconds

720°C with integral heater

240 (25% duty cycle) / 110 VAC, 100 watts

150°C with screw terminals/ 100°C with weatherproof connector
1/8" NPTF.

Supplied with weatherproof connector to specified length, maximum 100 metres

Typically 2 to 3 years.

'Novaii=Tela

1635 Percent Water Vapour Analyser CONTROLS e e Page 7



1.2.3 SPECIFICATIONS— REFERENCE GAS SENSOR

Model RGS-01
Pump: Integral e ectric sampling pump
Size 300H x 125W x 88D
Weight 3Kg
Heater Voltage: 240 (25% duty cycle) / 110 VAC, 100 watts
Maximum ambient air temperature 100°C
Minimum process moisture content 2000 g/Kg
1635
Precentage Note: Reference Gas Sensor
Water Vapour| not required because
Analyser there is no direct
combustion.
1231
Oxygen
Probe

Dryer Chamber

Heat Exchange

Percent Water vapour Measurement in Indirectly Heated Dryer or Oven

RGSO1
Reference 1635
Gas Sensor| Humidity
Analyser
1231
////QSZjCﬁ/ Oxygen Probe
Return Duct H JE—

Burne

©
i
-

Combustion Air ‘ Hood

Percent Water vapour M easurement in Directly Heated Dryer or Oven
(Paper Machine Hood Example)

'Novaii=Tela
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13 THE ZIRCONIA SENSOR

The analyser input is provided from one or two (two where an RGS-01 isrequired) zirconia oxygen sensors and
thermocouples. The probeis designed to be inserted into the dryer or oven. A reference air supply isrequired for the
probe. A referenceair pumpisintegra with the 1635 analyser. The RGS-01 withdraws a sample from the dryer of
oven. It usesair asareference but apumpisnot required. The sensor construction is shown below.

Internal electrode wire
Ther mocoupl e
Wres \i\
. e Four - Bore Ther nocoupl e
External Wre I nsul ati ng Tubi ng
Cont act
I — Al um na Tube

@ @

@ @

@ @

O o

@ @

Q) @

O O Th I

er nocoupl e

Heat er 8 % Junction
(required only
with heated O @
pr obes) T O

O o @/I nternal El ectrode

@ ——L O

L o

El ectrode Materi al = Ziconia Disc Q

Schematic View of a Sensor Assembly

The heater control is atime proportioning temperature controller and triac so that the thermocouple junction is
controlled to approximately 720 °C. When exposed to different oxygen partial pressures at the outside and inside of the
sensor, an EMF (E) is developed which obeys the Nernst equation:

0 ..
E (millivolts) = =1 In (%60;)INSIDE 9

4F @(%oz) OUTSIDE
Where T isthetemperature (° K) at the sensor (> 650°C), R is the gas constant, F isthe Faraday constant and (PO2)
INSIDE and (PO2) OUTSIDE arethe oxygen partia pressures at the inner and outer e ectrodes, respectively, with the
higher oxygen partial pressure electrode being positive. If dry air at atmospheric pressure, (21% oxygen) isused asa
reference gas at the inner e ectrode, the following eguations are obtained:

0.21

E(millivolts) =2.154" 10°2TIn
(%60,) OUTSIDE

Transposing this equation
(%0,) OUTSIDE (ATM) = 0.21EXP
The 1635 analyser solves this equation which is valid above 650°C.

- 46.421E

A 1231 probe can measure the oxygen in the dryer or oven, and in direct fired ovens and dryers the RGS-01 can
measures the oxygen in the dried oven atmosphere. The 1635 uses both these readings to cal culate the moisture content
in the oven or dryer. The 1635 can then use the moisture content to cal cul ate the dew point, g/Kg and relative humidity.

(W2 tech
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14 THE OXYGEN PROBE

The probe assembly provides a means of exposing the zirconia sensor to the atmosphere to be measured with sensor,
thermocoupl e and heater wires connected via a weatherproof plug to the analyser lead. Reference air isfed viaagas
thread connection. Connections are provided for an in-dtu gas calibration check. A cleaning purge of air can be
admitted viathe calibration gas entry.

15 THE REFERENCE GAS SENSOR (RGS-01)

A sample of gas must be drawn from the dryer or oven and the moisture condensed over about two metres of upward
doping, 1/2” sainless stedl tube. The sensor measures the amount of oxygen that the combustion is using from the
dryer or oven atmosphere in direct heated processes.

1.6 ALARMS
Refer to OPERATOR FUNCTIONS Section 3.3 for details on alarm functions.

1.7 HEATER SUPPLY

CAUTION
The probe heater and the RGS-01 heater are supplied with 240/ 110 VAC. This supply has electrical shock danger to
maintenance personnel. Always isolate the analyser before working with the probe or the RGS-01.

18 APPLICATIONSWHERE THE SENSING POINT ISNOT AT ATMOSPHERIC PRESSURE

To apply the 1635 analyser to processes that have pressure at the point of measurement significantly above or bel ow
atmospheric pressure, then compensation must be applied. Refer to set-up step 41 & 42 in section 4.5.

The pressure compensation only applies to probe #1, as the sensor #2 is usually an RGS-01, which is always subject to
atmospheric pressure.

19 SENSOR |MPEDANCE

The probe or sensor impedance is a basic measurement of the reliability of the oxygen reading. A probe or sensor with
a high impedance reading will eventually produce erroneous signals. The analyser checks the probe or sensor
impedance daily and if the impedance is above the maximum level for a specific temperature then the impedance alarm
“Sensor Fail” will be activated. The anayser will activate the “Sensor Fail” alarm at 9 kQ @ 720°C, the reading will
gtill be valid but you should arrange to replace the probe or have it serviced.

110 AuTO CALIBRATION - ELECTRONICS

The analyser input section is self calibrating, there are no adjustments. The analog to digital converter input stages are
checked against a precision reference source and calibrated once every three seconds. Should the input € ectronics drift
dlightly then the drift will be automatically compensated for within the microprocessor. If the calibration factors are
found to be have been changed more than expected, an ‘ADC Warning’ alarm is generated. If alarge error occurs due
to an dectronic fault then an ‘ADC CAL FAIL’ alarm will occur.

A check of the precision reference source voltages should be performed annually or if the instrument has been repaired.
For adescription of the calibration procedure, refer to “Setting Up The Analyser’ Section 4.5, items 7, 8, 9 and 10.

The digital to analog converters or output section of the analyser are tested for accuracy when the ‘AUTOCAL’ button
is pressed, and when the analyser goes through the start up procedure. If the output calibration factors are found to have
changed more than expected, the ‘DAC Warning’” alarm will occur. If either output has a fault, the ‘DAC CAL FAIL’
alarm will occur. The D/A sections arere-caibrated by pressing the ‘AUTO CAL’ button on the keyboard whilein
'SET-UP mode. Each of the output channels has three menu items that provide manual calibration (set-up 15 and 18).

If manual issdlected in set-up step 15 or 18, the ‘AUTO CAL’ will be skipped and the manual calibration factors will
be retained. See section 4.5 set-up 15, and section 5.3 for more details.

111  AuTO CALIBRATION CHECKING - PROBES

On-line automatic gas calibration check is not normally required. Whereit isrequired however, the probe can be
checked for accuracy in-stu and on-line. Solenoid valves can admit a calibrated gas mixture into the probe under
microprocessor control on atimed basis. For details on ingallation refer Section 2.13. For details on setting up this
facility refer to Set-up steps 49 to 54 in Section 4.5.

(W2 tech
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During probe auto calibration checking, the analyser output will freeze and remain frozen for a further adjustable period,
allowing the probe time to recover and continue reading the water vapour level.

Calibration check gases may be manually admitted by pressing the ‘CAL’ buttons on the keyboard whilein ‘RUN’
mode. The anayser output isfrozen during the pressing of these buttons and immediately becomes active when the
button isreleased.

112  PURGE & CALIBRATION CHECK ACCESSORIES

Due to the absol ute measurement characteristics of zirconia sensors and the self-calibration features of Novatech
anaysers, probe calibration checks with calibrated gas are not normally required. In some install ations however,
automatic gas calibration checks arerequired by Environmental Protection Authorities and by engineering management
in Power Stations, Oil Refineries and smilar large fuel users.

Novatech probes and analysers provide a ready method of connecting on-line calibration check gases. They provide on-
line automatic checking of probe and analyser calibration, aswell asa probe purge facility.

The absolute characterigtics of zirconia sensorsrequire only one calibration check gasto properly check the probe’s
performance.

Dirty flue gas applications often require the back purge facility to keep a probe filter free from blockage. (In these
applications, it ismorerdiable to ingall probes pointing vertically downwards with no filter). Purge and calibration
check solenoid valves can be operated manually or automatically from a 1635 anayser.

The externa componentsrequired for automatic / manua gas calibration checking are:
§ A cdlibration check gas flow meter / regulator
8 A mainsvoltage (240 or 110 VAC) solenoid valve for calibration check gas

The external components required for automatic / manual purging are:
§ A mainsvoltage (240 or 110 VAC) purge solenoid valve
8 A purge pressure switch, 0to 35 kPa (0 to 5 ps), to test for filter blockage.

The user should supply:
§ Span gas cylinder, typically 8 % oxygen in nitrogen or a sSimilar percentage of O2 close to the normal level in
the gas stream being measured, to ensure fast recovery.
8 A 100kPa (15 psi) clean and dry instrument air supply when filter purging isrequired.

113  FILTER PURGE PRESSURE SWITCH

To automatically sense a blocked probe filter, a pressure sensor should be connected to the ‘purge’ lineto the probe
‘cal’ port. 1t should be adjusted so that it energises just above the purge pressure with anew or clean filter installed.
The switch contacts should be connected to terminals 12 & 13 (PURGE FL SWITCH).

If thefilter is still blocked or partly blocked after an auto purge cycle, the pressure switch will energise and cause a
‘Probe Filter Blocked” alarm. The contacts must be normally closed.

The pressure switch should have an adjustable range of 0 to 100 kPa (0 to 15 ps).

1.14 Rs485NETWORK (MoODBUS™) AND RS232C PORT
The serial port has two functions. -

8 It can be configured to connect up to 31 analysers together on a MODBUS™ R385 network.
Each individual analyser can be interrogated by a computer or PLC. The values of oxygen, sensor EMF, sensor
temperature, sensor impedance for both oxygen sensors (if two sensors are being used on one analyser) can be read over
the network, as well as cal culated values such as water vapour %, dew point etc.
The alarm status can also be checked over the network.
For the connection details, see Section 2.15 and Appendix 3.

8 It can be used to log the analyser readings by connecting the anayser to a printer, a datalogger, or any

computer usng an RS232-C port.

To configure the data logging capabilities of the device, use set-up step 58 to select the items to belogged. Thelog
period may be selected in set-up step 59, and the baud rate may be set in set-up step 60. Alarms, including the time they
occurred are transmitted to the printer and computer whenever they arefirg initiated, accepted and cleared. The
protocol for the serial port is eight data bits, one stop bit, no parity.

(VY itech
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1.15 DRYER OR OVEN TEMPERATURE (AUX) THERMOCOUPLE

A type K dryer or oven thermocouple should beinstalled and connected only when relative humidity display is required.
Thisisan unlikely requirement for high temperature drying or baking processes because the relative humidity is very
low. Greater resolution isachieved with % water vapour, moisture or dewpoint measurement.

The auxiliary thermocoupl e input is not available when an RGS-01 isbeing used in direct fired systems.

116 MODESWITH SWITCHING CAL 2 SOLENOID

When operating the devicein dryer heater type Mode 5Auto and Mode 6 Timed & Auto, terminals 45 & 46 (cal 2 sol)
serve as an output to control an externa solenoid critical to these modes of operation. In Mode 5 Auto, this solenoid
relay is energised when the device is sampling from the RGS-01 sensor and could be used as an indicator/solenoid
controller to enable gas flow to the sensor.

In Mode 6 theisrelay controls a solenoid which switches reference air / dry process gas to thereference input on the
sensor. The solenoid should be configured so that when it isenergised the probe reference should be plumbed to the
dry process gas, and when de-energised it should be reference air.

117  WATCHDOG TIMER

The watchdog timer is started if the microprocessor failsto pulse it within any one second period, (i.e. failsto run its
normal program). The microprocessor will then be reset up to three timesuntil normal operation isresumed. Reset
cycles are displayed by the RESET light on the internal keyboard. A steady ‘ON’ light indicates normal operation. If
the program has not resumed normal operation after three attempts to reset, the common alarm relay will be activated.
Thereset function will continue repeatedly after the alarm. If a successful reset is achieved, the alarm will be cancelled
and the analyser will continue to run normally.

118 BACK-UPBATTERY
The analyser’s RAM and real-time clock are backed up by alithium battery in the event of power failure.

(W2 tech
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INSTALLATION &
COMMISSIONING

SECTION
NUMBER
INSTALLATION
21 MOUNTING THE ANALYSER
22 INSTALLING THE OXYGEN PROBE
2.3 INSTALLING THE RGS-01, REFERENCE GAS SENSOR
24 INSTALLING THE DRYER OR OVEN THERMOCOUPLE
2.5 SHIELD CONNECTIONS
2.6 ELECTRICAL CONNECTIONS
2.7 HEATER INTERLOCK RELAYS
2.8 CONNECTING THE OXYGEN PROBE CABLE
29 CONNECTING THE REFERENCE GAS SENSOR (RGS-01) CABLE

2.10 CONNECTING THE DRYER OR OVEN (AUX) TEMPERATURE THERMOCOUPLE (OPTIONAL)
211 CONNECTING THE OUTPUT CHANNELS

212 CONNECTING THE ALARMS

213 CONNECTING THE AUTOMATIC CALIBRATION CHECK SYSTEM

214 CONNECTING REFERENCE AIR

2.15 CONNECTING THE PRINTER

2.16 CONNECTING TO A MODBUS™ NETWORK

COMMISSIONING

217 CONNECTING POWER

2.18 COMMISSIONING - SET-UP MODE
219 COMMISSIONING - RUN MODE
2.20 BURNER BYPASS SWITCH

221 CHECKING THE ALARMS

2.22 PROBE OR SENSOR CALIBRATION
2.23 CALIBRATION GAS CHECK
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INSTALLATION

21 MOUNTING THE ANALYSER
Surface mount the analyser case on aflat surface or bracket, using the four mounting brackets provided.

} 11" r‘

e

£
S
8 -
O 0 0o — ,\
)
L
Gland Plate o
b— 40mm—-}=— 200mm—~{
16—y ] Q E -
T@@ @1 © ©
£ REAR VIEW REAR VIEW
£
& E |
© 53 gd o
Horizontal Mounting Brackets Vertical Mounting Brackets
Lm 9 ©m [ @
128" = pu =) —
325mm 250mm

Enclosure M ounting Dimensions

2.2 INSTALLING THE OXYGEN PROBE
Weld a 1.5” BSP or NPT socket to the dryer or oven in a suitable position for sensing the water vapour level. The
closer to the source of moisture the smaller will be a sensing lag time, allowing better control.

The probe has atypical response time of |ess than four seconds, so most of the delay time is normally the transit time of
the gas from the point of moisture emission to the point of sensing.

It is necessary to angle the probe downward at about 20° minimum angle from horizontal, to avoid water vapour
building up in the probe housing. The sensing tip should be lower than the head.

Dryer or Oven

Horizontal mounting requires
a minimun angle of 20?to

avoid water vapour
condensing at the cold end

Installing an Oxygen Probein the Dryer of Oven

'Novaii=Tela
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2.3 INSTALLING THE RGS-01, REFERENCE GAS SENSOR

Screw the RGS-01 to awall or similar surface with the piping connections at the bottom. Connect the gas sample
piping to the “sample in” port. The gas sample piping should be thin wall, 1/2” OD, stainless steel tube approximately
two metreslong. It should rise vertically or at an angle of at least 20° from the horizontal.

PUMP
=g WATER TRAP
H—

o 1/2" #20 SAMPLING TUBE

1231 PROBE
FLANGE
1/4"COLLECTOR TUBE

SAMPLING TUB

POWER SUPPLY GLAND
SIGNAL WIRE GLAND

Installation of the r eference gas sensor

24 INSTALLING THE DRYER OR OVEN THERMOCOUPLE

Weld a 1/2 inch BSP mounting socket to the dryer or oven within about 300 mm, and upstream of the oxygen probe.
The thermocoupl e should be of similar length to the oxygen probe to prevent temperature distribution errors. The
thermocouple can betype ‘K’, “T’, or *J.

Thisthermocoupleisoptional. It isonly necessary when it isrequired to read the moisture content in % relative
humidity. Thisisnot possiblein direct fired applications using an RGS-01.

25 SHIELD CONNECTIONS

All external wiring to the 1635 analyser should be shielded. Do not connect shields at the field end. Simply clip off
and insulate. An extratermina strip may be required to connect all shields together. This should be supplied by the
installer.

'Novaii=Tela
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2.6 ELECTRICAL CONNECTIONS

All wiring should comply with local eectrical codes. The printed circuit boards are fully floating above earth. All
earth and shield connections should be connected to the earth stud on the LHS inside the case. Before connection of
mains power check that the 115/ 230 volt power selector switch is set to the correct voltage.

Orange — 1 Probe+
Browmn —© 2 Probe-
Black —© 3 ProbeTC+
Bluee —o 4 ProbeTC-
Black —o0 5 TC2Aux+
Blue ——© 6 TC2Aux-

o 7 +12Vv

o 8 RGCI/P+

°© 9 RGCI/P-

Orange —© 10 Sens#2+
Brown —0 11 Sens#2-
© 12 Purge Flow Switch
o 13 Purge Flow Switch
o 14 Fuel 1/2
o 15 Fuel 1/2
0 16 Remote Alarm Reset
o 17 Remote Alarm Reset
lj o— [2 18 Burner On Input

19 Burner On Input

Burner safety lock
or if safety interlock
not required link
terminals 18 & 19

0 20 RS-232Rx
0 21 RS-232Tx
o 22 Network -
o 23 Network +
o 24 Serial Common
4-20mA Outputs © 25 Output 1+
Selectable L |©° 26 Output 1-
ranges o 27 Output 2+
0 28 Output 2-
0 29 Common Alarm
o 30 Common Alarm
o 31 Alarm?2 o 41 Purge ol
Optional Alarm © 32Alam2 © 42 Purge Sol
Relay Contacts © 33Alarm3 o 43 Cal 10l
Normally Closed © 34 Alarm 3 o 44 Cal 1ol
o 35Alarm4 o 45 Cal 2 Sol
o 36 Alarm4 o 46 Cal 2 Sol
0 47 MainsE
Mains Power Supply o 48
240/115VAC o 49 MainsN
o 50 MainsA
RGS-01
White —© 51 Heater #1
White —© 52 Heater #1
White —© 53 Heater #2
) White —© 54 Heater #2
SENSOR #1

Connection Diagram for a 1635 Analyser, a 1231 Heated Probe and on optional RGS-01
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2.7 HEATER INTERLOCK RELAYS

CAUTION

For direct fired dryers or ovens, explosion protection for heated probes is achieved by switching the power to the probe
heater off whenever the main fuel valveis closed. For indirectly heated ovens, connect a jumper bridge to terminals 18
and 19.

The principle of safety is that if the main fuel valve is open then main flame has been established. With this primary
source of ignition on, the probe heater can be safely switched on. The most dangerous situation isif fuel leaksinto the
combustion appliance when the fuel valve is closed. When power isremoved from the main fuel valve the heater
should also be switched off.

To achieve this protection, connect a main fuel valve voltage free contact to the ‘BURNER ON SWITCH’ terminals.
The contacts must be closed when the main fuel valve is open.
For ingallations where there isno risk of explosion, connect a jumper bridge to terminals number 18 & 19.

For Safety Interlock 4/ O 18

Contact must be closed Burner on Switch
when main fuel valve is open O 19

Heater Supply Interlock Connection

2.8 CONNECTING THE OXYGEN PROBE CABLE
Connect the oxygen probe lead supplied as shown. Connect a 1/4” reference air tube from the analyser to the probe
‘ref” connection.

Probe
Connector

/ / \ Orange I

Ziconi C 1 Probe +
Sensor :y‘:' / / \ Brown | —
B 2 Probe -
A / / \ Bhok s szz TC +
Probe - F / J \ Ble | Jarobetc -
Them ocoupk K \ ) —
D
e 0 —
\7 White [ —
51
Probe \\“}7 G — %e.?qw Whie F 52
Earth Ghietd o
——— Shied
Green Othe —— Common
Shied - | '(I'gy ;\:1:1‘:0
Man | Earth

Eart

Connection of Probe Cablefor 1231 M odel Heated Probes
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29 CONNECTING THE REFERENCE GAS SENSOR (RGS-01) CABLE

Connect the RGS-01 lead supplied. The oxygen probe and the RGS-01 leads are identical but they may be different
lengths. The RGS-01 also requiresamains (240 or 115 VAC) power supply, apair amainsvoltage wires from the
1635 analyser to activate the RGS-01 pump and atype ‘K’ thermocouple compensation lead.

/l\ Sl Eata =ias
Wik = / \ ik L Heatar ws
WWte uupt, ] Heatar ws
g L L —
-, - = yu]
Eiew 8 Bt 1635 Water Vapour
RES-01 Transmitter
Etack A B & CHAl+
Blue - Bhe— & Cia
ElS L+ s
valrey——Pp—————— ¢ SRS
Kome (. EElS G ) e GRS A
=Nz wi+
17 Z2nzwi
|:z 1 17 e Flae Stk
1217 v Flae S
Eata s
0198 L E NG O T s AW r{"’“rf e
7 rust 18 cennested 1 Lo Sl
she ez FElE o bage)

Connectionsfor a Reference Gas Sensor (RGS) to a 1635 Analyser

210 CONNECTING THE DRYER OR OVEN (AuUX) TEMPERATURE THERMOCOUPLE

Thedryer or oven temperature thermocoupleis only required if the dryer relative humidity isto be calculated. For
1231 heated probes, the auxiliary thermocouple must be a separate TC with the junction isolated from earth, mounted
near to and upstream of the oxygen probe. 1t can be any one of thetypes ‘K’, “T’, or ‘J’. If relative humidity or
auxiliary temperature for display or transmitted signals are not required, then an auxiliary TC is not required.

211  CONNECTING THE OuTPUT CHANNELS
Thetwo 4 to 20 mA DC output channels are capable of driving into a 1000W load.

Connect a Maximum <4///////ﬁ\
load resistance of 1000 Ohms.
Outputs are 4-20mA, DC isolated.
:% 12 CH1 O/P +
13 CH1 O/P -
14 CH2 O/P +
:g 15 CH2 O/P -

Connectionsfor Analyser Output Channels

W2 itech
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2.12 CONNECTING THE ALARMS

A common alarm, which should be connected for all ingtallations initiates on aarm functions described below. Three
additional alarm relays are available for selectable functionsaslisted in Section 4.5, steps39to 41. Each relay has
normally closed contacts. The contacts will open in alarm condition except for the optional horn function which
operates with normally open contacts. Relays are connected as follows:

Relay Terminal Numbers

Common Alarm 29 & 30
Alarm 2 31& 32
Alarm 3 33& 34
Alarm 4 35& 36

Alarm Conditions

Common Alarms

Alarm2to 4

All of the following conditions will cause a common alarm -

ADC Cadlibration Fail

DAC Cadlibration Fall

ADC Calibration Warning
DAC Calibration Warning
Sensor 1 Fail

Sensor 2 Fail

Heater 1 Fail

Heater 2 Fall

Sensor 1 TC Open

Sensor 2 TC Open

Sensor 2/Auxiliary/Dryer TC Open
Reference Air Pump Fail
Mains Frequency Check Fail
Probe Filter Blocked

Gasl Calibration Check Error
Burner bypass Switch on
Watchdog Timer *

Select any one or all of the following for each relay. Refer Section 4.5.39to 41

Sensor under temperature
Calibration check in progress
Alarm horn function (Alarm Relay 4 only)

* The watchdog timer isa special alarm. It will force the common alarm to activate in the event of a microprocessor
failure. Therewill not be an alarm message displayed, but the analyser will reset.

'Novaii=Tela
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2.13 CONNECTING THE AUTOMATIC CALIBRATION CHECK SYSTEM

CAUTION

The purge and calibration solenoid valves are supplied with mains voltage. This supply has e ectrical shock danger to
maintenance personnel. Always isolate the analyser before working with the purge and calibration solenoid valves.

The on-line auto calibration check system is optional. For details on its operation refer to Sections 1.1. Typical
connection details are shown in Figures 3.10 (a) and (b).

After ingtallation the calibration checking system should be tested thoroughly for leaks. Any leaks can cause significant
errorsif the dryer or oven isat negative pressure. If thedryer or oven is at positive pressure, an outward leak can cause
corrosion in the calibration checking system piping and fittings.

o 41 Purge Sol

o 42 Purge Sol

o 43 Cal 1 Sol
110/240 VAC
Solenoids
o 44 Cal 1 Sol
o 45 Cal 2 Sol
o 46 Cal 2 Sol

Automatic Purge & Calibration check System Wiring

(e tech
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Calibration Check Gas
Flowmeter/Regulator

5litres/min
- Vi 110/240VAC
From terminals43 & 44
To Oxygen Probe
CAL' port h O CAL Check Gas#1

100 kPa max

110/240VAC
From terminals45 & 46

O CAL Check Gas#2
100 kPa max

110/240VAC
Fromterminals41 & 42

O Clear & Dry Purge
Air Supply
100 kPa M ax

Automatic Purge & Calibration check System Piping

2.14  CONNECTING REFERENCE AIR TO 1231 PROBE

For the oxygen probe, a 1/4” tube connector on the analyser should be connected via a nylon, copper or stainless steel
tube to the ‘REF’ connector on the probe.

If two probes are being used, a “T” union must be supplied to provide reference air supply to both probes.

2.15 CONNECTING TO A MODBUS™ NETWORK
The analyser can be networked to other analysers and to a network master. The network uses the anayser R$485 port.
Up to 31 analysers can be connected to the network, and can be interrogated by the Network Magter.

NOTE: Hardware Protocol Selection

For the R485 port on the analyser to operate, the link LK 3 on the 1630-1 printed circuit board (mounted on the door of
the analyser) must be set to the RS485 position. The LK 3 isaccessed by removing the cover from the door PCB. Itis
located at the bottom of the circuit board.

NOTE: Terminating Resistor

Thereisaterminating 100 ohm resistor fitted to the 1630-1 PCB. Link LK2, in the bottom left-hand corner of the PCB
on the door, isused to connect the terminating resistor. Link LK2 must be removed on all analysers except the analyser
on the end of the network line. If the network line from the analysersis taken from the middle of the analyser network
string, aterminating resistor should be enabled with LK 2 at each end if the network line.

'Novaii=Tela
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The protocol of the network is—
Baud Rate 9600

Parity none

Stop Bits 1

RS485 Hal f Dupl ex

Mode RTU (bi nary node)

For more details see Section 1.14 and Appendix 3.

Analyser #1

O 22 Network -

O 23 Network +
Network Master
Network - ©

O 24 Network Comm

Network + ©

Network Comm ©

Analyser #2

22 Network -

23 Network +

O 24 Network Comm

=

Analyser #31

O 22 Network -

O 23 Network +
O 24 Network Comm

Networ k Connections

(WEYZiech

CHONTREN S e 1635 Water Vapour Analyser

Page 22



216 CONNECTING THE PRINTER

A printer with aserial port, or a datalogger, or acomputer terminal may be connected to RS 232-C or the network port.
Dataislogged out of the port as arranged in Set-up steps 58 and 59. The baud rate is selectable in set-up step 60. The
RS-232 protocol for the serial port is eight data bits, one stop hit, no parity.

O DRI UGN Hs

Frinter or Data Legger O M EEXE

O ZE Mebears
O  Z¥HMebear<+
M0 M= Corvmr

Mesllsl e hor B S ©
Febears

Serial Port Connections

COMMISSIONING

217  CONNECTING POWER
Before commissioning the probe, sensor or analyser, read the two CAUTION paragraphs at the front of this manual.
Check that the mains supply voltage switch is set for the correct supply voltage.

2.18 COMMISSIONING - SET-UPMODE
Press the SET-UP button to select the ‘SET-UP’ mode. Most of the default settings of the functionswill be correct, or
will have been pre-set at the factory. Refer to Section 4.5 for more details.

Check the following set-up functions -

1 Number of sensors
2t06 Date /time
7t010 Reference voltages

11& 12 Probe/sensor offset(s)

13& 14 Output channel mode (4-20, 0-20)
15& 20 Output calibration

24 Dryer type

29& 30 Sensor type(s)

49t054 Auto gas calibration checking
551to0 57 Alarm set-up

219 COMMISSIONING - RUN M ODE

When the analyser isturned on it will go to RUN mode. The SET-UP/RUN button will toggle between the two modes.
The upper line of the display will now read ‘% Water Vapour’. If the probe or sensor temperature isnot above 650 °C,
a “Probe Low Temperature” message will be flashed on the lower line. The probe or sensor temperature can be
checked on the lower line of the display.

(W2 tech
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2.20 BURNERBYPASSSwWITCH

Heated probes and sensors should have their heater supply interlocked if the 1231 probe isto beinstalled into adryer /
oven which is directly heated with combustion flame, or if the probe heater islikely to be a source of ignition in the
appliance (See CAUTION 1 at thefront of thismanual). If the combustion appliance is not running, then power will
not be supplied to the heater. To commission an oxygen probe or sensor when the main burner isturned off, switch
power off the analyser, remove the probe from the dryer or oven or the dryer or oven pipe connection from the sensor.

Re-apply power to the analyser, press the burner bypass switch into the ‘DOWN?’ or ‘ON’ position. Thiswill apply
power to the probe or sensor heaters even when the plant isnot running. The offset can now be set and cdibration
checked with appropriate calibration check gases (typically 2% oxygen in nitrogen).

Ensure that the BURNER BY PASS switch and the power are turned off before the probe or sensor isre-installed. An
alarm will occur if the BURNER BY PASS switch isturned on (down) during normal operation.

221  CHECKING THEALARMS

If any alarms are present the alarm LED will be lit, either flashing or steady. To interpret the alarms, presstheaarm
button until all alarm functions have been displayed. Rectify the cause of each alarm until no further alarms appear on
the display. For details on the operation of the alarm button and the alarm functionsrefer to Section 3.

2.22  PROBE OR SENSOR CALIBRATION

The zirconia sensor provides an absol ute measurement of oxygen partial pressure. There are no calibration adjustments,
apart from ‘SENSOR OFFSET”, for the probe or RGS-01 sensor. The sensor EMF is either correct or areplacement is
required. To check that the probe or sensor is functioning correctly, firstly check that the high impedance alarm isnot
activated (‘Sensor Fail” alarm). The actual impedance can be displayed on the lower line. It should be less than 9,000W
at 720°C.

Once it has been established that the impedance is normal, the offset may be set using the millivolt level marked on the
oxygen probe or sensor. Refer to Section 4.5. The probe offset can be tested on site. A small flow of air must be
admitted to both the ‘REF’ and ‘CAL’ ports when testing the probe or sensor offset. If the probeisin the process, the
air mug fully purge the probe sensor without interference from the process gas sample.

223  CALIBRATION GAS CHECK

If theinstallation has afilter purge facility, set thisup first. Refer to the previous paragraph. Pressthe ‘CAL 1’ button
whilein ‘SET-UP” mode to obtain areasonable flow through the calibration check gas flow meter. If air isbeing used
as acalibration check gas, use the air from the regulator for filter purge. Then, when setting up a gas for calibration
checking, set the pressure from the calibration gas cylinder so that it is the same asthe pressure set on the air regulator.
Then the setting on therotameter / flow regulator will be the same asthat for the air flow. The flow requirementsvary
depending upon the length of the probe and whether or not the probe has afilter. Required flows normally range from 5
to 20 litres per minute. Too high aflow will cause cooling of the sensor, creating errors. If theflow istoo low, gas
equilibrium will not be achieved and the reading will fall short.

Air isnot the best gas for calibration checking on azirconia sensor. The output of a zirconia sensor with reference air is
zero millivolts. It isbetter to choose a gas val ue which provides a reasonable output from the sensor and which is near
to the process oxygen level. A cylinder with 8% oxygen in nitrogen isa commonly used calibration gas. The
maximum pressure on the calibration check gas cylinder regulatorsis 100 kPa (15 ps).

(VY itech
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OPERATOR
FUNCTIONS

SECTION

NUMBER

3.1 DISPLAY BUTTON

3.2 ALARM BUTTON

3.3 ALARM SCHEDULE

34 POWER LAMP

3.5 BURNER BYPASS SWITCH

1635 Percent Water Vapour Analyser

(e tech

CONTROLS s,

o3

Page 25



OPERATOR FUNCTIONS (RUN MODE)

DISPLAY

TOP LINE

Thetop line of the display will read ‘% Water Vapour’ after a COLD START.
The top line can be configured to also read -

Dew Pointl ++
Absolute Humidity Kg/lKg1  ++
Mass Fraction g/Kg 1 ++
Relative Humidity ++
Oxygen % 1 ++

++ Note that these readings are of the zone 1 if “Indirect, 2 Zone” is selected in set-up step 24.
This can be changed by sdl ecting one of the above to be transmitted on channel 1 output, using set-up step 33.
Whichever parameter is chosen to be transmitted on channel 1 will also be displayed on thetop line of the display.

Thetop lineindicator (far right column) isalso used to show running status of the analyser.
The symbols that will appear are—

o Flashes every 2 seconds, showing that the analyser isrunning normal calculations.
A The analyser is cdculating the impedance of the oxygen sensor(s)

‘# The analyser is doing an automatic calibration of the analog inputs

‘+ The analyser is checking automatic timed events such as gas calibration and purge
BOTTOM LINE

The bottom line has selectable items available. See section 3.1 (below) and section 4.5, set-up step 40 (lower line
display set up).

31 DisPLAY BUTTON
The upper line on the display will read ‘% Water Vapour’
Thefollowing are available for display on the lower line:-

1. Dew Point Temperature
2. Dryer Absolute Humidity Kg/Kg / Mass Fraction g/Kg

The diplay of absolute humidity / mass fraction is selectable using the extended setup options

Relative Humidity %

Probe 1 Oxygen %, asread by the 1231 probe

Probe 2 Oxygen %, asread by the 1234 probe, RGS/ External Dry Oxygen %
Probel EMF (millivolts)

Probe2 EMF (millivolts)

Probe 1 temperature

Probe 2 temperature / Dryer Thermocouple temperature

Probe 1 Impedance.

Probe 2 impedance

RRBOoo~NO O AW

= o

The probe impedance will show ‘n/a’, until the probe reaches 800°C, approximately 5 minutes from switch on.

12. Ambient Temperature (Inside the analyser)

13. Water Vapour 2 %* / Ambient humidity

14. Dew Point 2/ Dryer temperature

15. Dryer Absolute Humidity 2 Kg/Kg* / Mass Fraction 2 g/Kg* / Reference Gas Temperature
16. Run hours

* These options become avail able when the analyser is set to 2 zones, see section 1.1

(W2 tech
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These variables can be displayed sequentially by pressing the ‘DISPLAY button. In addition to the above, the
analyser will automatically display the following lower line messages:

17. “Probe Temp Low”, when the probe is bel ow 800°C
18. “Gas 1 ON” for Calibration check Gas

19. “Purging Probe”

20. “Probe Thermocouple Wrong Polarity”

21. “Aux Thermocouple Wrong Pol arity”

Items 17, 18 and 19 will only display as they are occurring.

32 ALARM BUTTON

Repeatedly pressing the operators ‘ALARM?’ button will produce alarm displays in sequence on the lower line of the
LCD display. If an alarm has cleared prior to pressing the ‘ALARM’ button, it will not re-appear on a second run
through the alarms. Active alarmswhich have been previousdly displayed will have ‘ACC’ (accepted), displayed
alongsde. New alarms will not have ‘ACC’ displayed until a second press of the ‘ALARM?” button. After thelast active
alarmisindicated, the lower line of the display will return to the last displayed lower line variable.

Theadarm ‘LED’ will flash on alarm. Pressing the ‘ALARM?’ button will cause the LED to go steady if any alarmsare
still active, or extinguish if there are no active alarms.

The horn relay will operate when an alarm occurs. Pressing ‘ALARM’ will mute the horn relay which will re-initiate on
any new alarms.

3.3 ALARM SCHEDULE

3.31 SUMMARY OF ALARMS

1. ‘Sensor 1 Hi 2’
Oxygen cdll or electrode failure in the 1231 probe (high impedance); (inhibited under 650°C).

2. ‘Sensor 2Hi 2’
Oxygen cdll or eectrode failure in the 1234 RGS (high impedance); (inhibited under 650°C).

3. ‘Heater 1 Fail’

The heater in the 1231 probe has failed to reach 650°C in 20 minutes.

In thefirst 20 minutes of power being applied to the heater after being switched on, thisalarm will not occur, but a
‘Probe Temperature’ display will occur and one of the alarm relays may be activated if ‘PROBE TEMP” was sdlected
in Section 4.5.55t0 57.

4, ‘Heater 2 Fail’
The heater in the 1234 RGS has failed to reach 650°C in 20 minutes.

5. ‘Probe 1 TC Open’
Probe thermocouple in the 1231 probeis open circuit. The heater in heated probes will switch off.

6. ‘Probe 2 TC Open’
Sensor thermocouple in the 1234 RGSis open circuit. The heater in heated probes will switch off.

7. ‘Dryer TC Open’
Dryer (Aux) thermocouple is open circuit. 1f the thermocouple is not needed, place a short circuit between terminals 5
& 6.

8. ‘Ref Pump Fail’
Thereference air pump in the analyser has failed.

9. ‘Prbe 1 Filter’
Thefilters are blocked on the dryer / oven in-situ probe.

10. ‘ADC Warning’
The analog to digital converter has been found to fall outside the normal calibration specifications. The analyser will
gtill be operating accurately because of the auto calibration system, but it isan abnormal condition.
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11. ‘ADC Cal Fail’
The analog to digital converter has been found to fall well outside the normal calibration specifications.

12. ‘MainsFreq’
The sample of the mains frequency has failed.

13. ‘DAC Warning’
The digital to analog and voltage isolator circuit has been found to fall outside the normal calibration specifications.
This check is only performed when the ‘AUTO CAL’ button is pressed. Refer to Section 2.21.

14. ‘DAC Cal Fail’

The digital to anaog and voltage isolator circuit has been found to fall well outside the normal calibration specifications.
Default calibration constants have been used to keep the output channdsworking if at all possible. This check is only
performed when the ‘AUTO CAL’ button is pressed.

15. ‘GasCal Err’
Probe does not correctly calibrate to calibration check gasl.

16. ‘Burner bypass’
The safety interlock relay has been bypassed by turning on the ‘BURNER BY PASS’ switch on the PSU / termina
printed circuit board. Refer to Section 2.20.

17. ‘Watchdog Timer’

Microprocessor error. Thisalarm will not appear on the display. The common alarm relay will be forced open circuit.
If the watchdog timer senses a malfunction in the microprocessor, it will attempt to reset the analyser every 2 seconds.
After two resets the alarm relay contacts will go open circuit.

3.32 SUMMARY OF ALARMS- SELECTABLE ALARMS
There arethree user configurable darm relays. Any or all of the following functions can be selected for each relay.

18. ‘Probe Temperature’

The probe temperature is under 650°C. The oxygen reading is therefore invalid. 1f the probe heater has been on for
more than 20 minutes and the temperature is less than 650°C a ‘heater fail” alarm will occur.

Note: The ‘Probe Temp’ relay function is used with unheated probes to indicate oxygen reading isinvalid (the probeis
bel ow 650°C), in case the process temperature falls below thislevel. For heated probes thisrelay will be energised
while the probe is heating up from ambient.

19. ‘Cal in Progress’
A calibration check is occurring, either manual (in RUN mode) or automatic.

20. Alarm Horn

Thisisnot an darm condition. If one of the three user configurable alarm relays have ‘Alarm Horn’ enabled, the relay
will have closed contacts only when there is an unaccepted alarm on the analyser. Pressthe darm button twice to
accept any new alarm to cancel thehorn relay.

3.33 ALARM RELAYS
Theadarmreaysarefail safe. That is, the contacts will be closed during normal operation, and will be open circuit if
thereisan alarm or if the power isremoved from the analyser.

34 POWER LAMP
[1luminates when power is connected to the analyser. If the lamp isflashing, the watchdog timer is attempting to reset
the microprocessor. Replace the 1630-1 microprocessor PCB.

35 BURNER BYPASS SWITCH

This switch is mounted on the termina PCB near the POWER switch.

There are two ways of enabling the heaters and alarms for the probes and sensors: -

Use the safety interlock on terminals 18 & 19 (BURNER ON switch), or turn the BURNER BY PA SS switch to the ON
position.

While the BURNER BYPASS switch ison there will be an darm, “Burner Bypass”.

If it isnot needed to have the analyser interlocked with the combustion appliance terminals 18 & 19 can be bridged
together.
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SETTING UP
THE ANALYSER

SECTION

NUMBER

4.1 SET-UP MODE SUMMARY
4.2 SET-UP & RUN MODES

4.3 FUNCTION SELECT

4.4 ENTER OPTION OR VALUE
4.5 SET-UP FUNCTION DETAILS
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4.1

CoNOUA~AWDNE

SET-UP MODE SUMMARY

SET-UP MODE FUNCTIONS

Number of Sensors
Cadende Year

Caender Month

Caender Day

Real Time Clock Hour
Real Time Clock Minutes
Reference Voltage #1
Reference Voltage #2
Reference Voltage #3

. Reference Voltage #4

. Sensor 1 Offset

. Sensor 2 Offset

. Output Channel Number 1, 4-20 or 0-20mA Mode
. Output Channel Number 2, 4-20 or 0-20mA Mode
. Output Channel Number 1 Calibration

. Output Channel Number 1 Calibration, 4mA Trim

. Output Channel Number 1 Calibration, 20mA Trim
. Output Channel Number 2 Calibration

. Output Channel Number 2 Calibration, 4mA Trim

. Output Channel Number 2 Calibration, 20mA Trim
. Service Record Y ear

. Service Record Month

. Service Record Day

. Dryer Heating Type

See Section 1.1 for details on heater type selection menus

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.

Dryer Combustion O, %

Sensor Reference Gas

Dry Oxygen Update Mode

Dry Oxygen Update Period

Dry Oxygen Update Duration

Dry Oxgeyn Update Freeze

Update Oxygen Deviation Trigger
Sensor 1 Type

Sensor 2 Type

Probe 1 Thermaocouple Type

Probe 2 / Dryer Thermocouple Type
Analyser Output Channel 1 function
Anayser Zero Channd 1

Analyser Span Channd 1

Analyser Output Channel 2 function
Anayser Zero Channdl 2

Analyser Span Channd 2
Centigrade/Fahrenheit Selection
Lower Line Display Functions
Dryer Pressure kPa/ InWg/ mmWg
Dryer Pressure Value

Water Vapour 1 % Trim Factor
Water Vapour 2 % Trim Factor
Alarm relay number 2 function select
Alarm relay number 3 function select
Alarm relay number 4 function select
Data Logger Datato Print

Data Logger Print Period

Data Logger Printer Baud Rate
MODBUS™ Address

Damping Factor
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Note: If the Set-up menu does not match the functions in your instrument, check the software version number -
8  On Page 2 of thismanual and
§ Onthe EPROM in the socket labelled 1C12 (In the window, top centre of the door PCB)

4.2 SET-UP & RUN MODES
For the SET-UP mode keyboard to operate, pressthe SET-UP/RUN button. The SET-UP light will come on when the
SET-UP mode has been entered.

SET-UP mode cannot be entered if the keyboard lock switch on theinside of the anayser isin the UP position. The
keyboard lock switch can be found on the door PCB (1630-2), on the lock side, at the top. If accessis attempted while
the keyboard is locked, the message “Illegal Access’ will be displayed.

The temperature of a heated probe may fall if the set-up mode is used for more than 2 minutes.

While the analyser isin SET-UP mode the outputs will be frozen. Key functionality whilein setup mode isindicated
on the keypad by the BLUE labels. If no buttons are pressed for 1 minute, the analyser will automatically revert to
RUN mode.

If an auto-calibration check is scheduled to occur while the analyser isin SET-UP mode, it will be delayed until the
anayser returnesto RUN mode.

To cancel an automatic calibration check cycle, press AUTO CAL button whilein RUN mode.

4.3 FUNCTION SELECT
When returning to SET-UP mode, the analyser will return to the last selected set-up set-up function.

To select other functions, operate the ‘FUNCTION U* button to increment to the next function, or ‘FUNCTION U* to
decrement to the previous function.

4.4 ENTER OPTION OR VALUE
A. Options. R i
To step through the available options for each function pressthe ‘OPTION U* or ‘OPTION U* buttons.

When the required option is selected pressthe ‘ENTER’ button. An asterisk will then appear alongside the option
selected. When stepping through the set-up functions, the display will always first indicate the last options entered.
The ‘Lower Line Select’ and ‘Data To Print” Set-up 40 and 58 are multiple options. One or more options may be
selected for these functions.

B. Values

To set avalue for a particular function press the ‘OPTION U* button to increase the value and the ‘OPTION U* button
to decrease the value. A momentary press will change the value one digit. Holding the button will change the value
more quickly. Once the correct option or valueis displayed it can be entered into the analyser’s memory by pressing
the ‘ENTER’ button. When a value has been entered an asterisk will appear at the R.H.S. of the lower line.
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1635 Analyser Keyboard
45 SET-UP FUNCTION DETAILS

1. NUMBER OF SENSORS

Options

Select the number of oxygen probes or sensors being used.
1 Sensor *

2 Sensors

2. CALENDER YEAR

Options

Select the current year for thereal time clock/calendar.

The cold start default setsthe date and time to the software version date.

3. CALENDER MONTH
Options
Select the current month for the real time clock/calendar.
4, CALENDER DAY
Options
Select the current day for the red time clock/calendar.
5. ReAL TiIME CLOCK HOUR
Options
Select the current hour for thereal time clock. (24 hour format)
6. REeAL TIME CLOCK MINUTES
Options
Select the current minutes for thereal time clock.
7. REFERENCE VOLTAGE #1 (~27.5MV)
Options
Set the value of the reference voltage asread on a 3 1/2 digit multimeter (See SET-UP 10 for further details).
27.55mV *
(W2 tech
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8. REFERENCE VOLTAGE #2 (~19MmV)

Options

Set the value of the reference voltage asread on a 3 1/2 digit multimeter (See SET-UP 10 for further details).
193.60 mV

9. REFERENCE VOLTAGE #3 (~1200M V)

Options

Set the value of thereference voltage asread on a 3 1/2 digit multimeter (See SET-UP 10 for further details).
1202.00 mV

10. REFERENCE VOLTAGE #4 (~2500M V)

Options

Set the value of the reference voltage asread on a 3 1/2 digit multimeter.
2479.00 mV

Functions 7 to 10 are used to cdibrate the A/D of theinstrument. This should be done 30 minutes or more after the
instrument has been on, approximately once every year. The calibration constants are retained in battery backed
memory unlessa ‘COLD START’ is performed. Refer to Section 5.1 in the 1635 manual.

Connect a 3 1/2 digit multimeter negative lead to the test point marked ‘C’ to theright of the PCB on the inside of the
door (labelled ‘REF VOLTS’). Measurethe four voltages on thetest point marked 1 to 4 with the positive lead. Refer
to Figure 6.2 in the 1635 manual.

Enter the measured valuesin functions 7 to 10. Whenever new values are entered the D/A section should bere-
calibrated, Refer to Section 1.10 in thismanual.

11. SET PROBE 1 0R SENSOR 1 OFFSET

A new EMF offset must be entered whenever anew oxygen probe or sensor isinstalled to calibrate for any offset an
individual probe or sensor may have. Each probe or sensor will have an offset value noted on aremovable tag. Enter
the ‘SENSOR OFFSET’ value with the same polarity,

eg. if offset valueis-1.2mV. enter -1.2 mV. Thetypical maximum is2mV.

To check aprobe or sensor offset on site, the probe or sensor must be sensing air with reference air and alowed to settle
at the operating temperature for 30 minutes. Read the offset in ‘RUN’ mode in millivolts on the lower line. Offset
errors can occur if the sensor does not have some air passing over it. A gentle flow of air in the calibration check port
can be provided by areference air pump or Smilar.

For heated probes or sensors, if the dryer / oven isnot operationa and the probe or sensor heater isinterlocked with the
‘FUEL ON’ signal, the ‘BURNER BYPASS’ switch should be set to ‘ON’ to power the probe or sensor heater after
removing the probe from the dryer/oven.

CAUTION DANGER

Return the ‘BURNER BYPASS’ switch to normal before installing the probe in the dryer or oven.

Determine the probe or sensor offset in ‘RUN’ mode. Select “Sensor EMF’ on the lower line. With the probe in air and
stabilised at the operating temperature for 30 minutes, read the ‘Sensor EMF’. Switch back to ‘SET-UP’ mode and
enter ‘SENSOR OFFSET’ of equal value and the same polarity. For example, if the measured ‘SENSOR OFFSET’
was-1.2mV, enter -1.2 mV.

When reading the EMF offset, the dryer / oven pressure compensation must be considered. If the sensor #1 has been
removed from the dryer / oven, set the dryer pressure compensation to 0 in set-up step 42.

12. SET PROBE 2 OR SENSOR 2 OFFSET
Follow the same procedure as the previous step.
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13. OuTPUT CHANNEL #1, 0-20MA OR 4-20MA
The 2 output channels can be selected to drive a full scale of either 0to 20 mA or 4 to 20 mA to represent the parameter
that is selected in set-up functions 33.
Options:
1. 0-20mA
2. 4-20mA *

14. OuTpPUT CHANNEL #2,0-20MA OR 4-20MA
The 2 output channels can be selected to drive afull scale of either 0to 20 mA or 4 to 20 mA to represent the parameter
that is selected in set-up 36.

Options:
1. 0-20mA
2. 4-20mA *
15. 4-20MA CHANNEL #1 CALIBRATION OPTIONS

Select the calibration method for the 4-20mA output channel #1.

The output channels can be either caibrated by simply pressing the ‘AUTO CAL’ button, or can be trimmed at both the
4mA and 20mA ends of the scale usng an external multimeter.

Options:

1. Auto Cdlibration *

2. Manud Calibration

3. Set 4mA Trim

4. Set 20mA Trim

If ‘AUTO CAL’ is sdlected, the output channel is calibrated when ‘Auto Cal’ isinitiated from the keyboard (See section
5.3).

If ‘MAN CAL’ isselected, it isnecessary to trim both ends of the 4-20mA output range using the 4mA and 20mA
optionsin thismenu item. Selecting ‘MAN CAL’ inhibitsthe ‘Auto Cal’ process of this channd.

Always do the 4mA trim first, and then the 20mA trim. After trimming both ends of the scale, return the
‘CALIBRATION OPTIONS’ menu option back to ‘MAN CAL’ (not ‘AUTO CAL), or the calibration factors will be
over written by the next ‘AUTO CAL’.

For more details on calibrating the output channels, see section 5.3.

NOTE: Theanalyser will only stay in either “4mA TRIM’ or ‘20mA TRIM’ modes for 30 minutes before it
automatically returnsto ‘MAN CAL’.

16. CALIBRATE 4AMA, CHANNEL #1

Thismenu item only appearsif ‘Set 4mA Trim’ is selected in Set-up 13.

Range: 0to 25mA, Default is4.00mA

For full details on the calibration of the 4-20mA output channels, see section 5.3.

17. CALIBRATE 20MA, CHANNEL #1
Thismenu item only appearsif ‘Set 20mA Trim’ is selected in Set-up 13.
Range: 0to 25mA, Default is 20.00mA

18. 4-20MA CHANNEL #2 CALIBRATION OPTIONS

Select the calibration method for the 4-20mA output channel #1.
For more details, see Set-up 16 and section 4.5.

Options:

1. Auto Calibration *

2. Manua Calibration

3. Set 4mA Trim

4, Set 20mA Trim
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19. CALIBRATE 4AMA, CHANNEL #2

Thismenu item only appearsif ‘Set 4mA Trim’ isselected in Set-up 16.
Range: 0to25mA, Default is4.00mA

For full details on the calibration of the 4-20mA output channels, see section 5
3.

20. CALIBRATE 20MA, CHANNEL #2
Thismenu item only appearsif ‘Set 20mA Trim’ is selected in Set-up 16.
Range: 0to25mA, Default is 20.00mA

21. ENTER SERVICE YEAR

For anew ‘DATE OF LAST SERVICE’, enter the service ‘YEAR’. This can represent the last time the probe or sensor
was serviced or the last time the boiler was serviced. It isrecommended that probes and sensors be refurbished every
two years

22. ENTER SERVICE M ONTH
Enter the current ‘MONTH’.

23. ENTER SERVICE DAY
End the current ‘DAY’ of the month. Altering these valueswill reset the ‘RUN TIME’.
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24, DRYER HEATER TYPE (SEE SECTION 1.1 FOR MORE DETAILS)

Options:

1 Indirect Fired, 1 Zone, Single oxygen sensor (heat exchanger)
Indirect Fired, 2 Zone, Dual Oxygen Sensor
Direct Fired, Fixed Combustion O2
Direct Fired, Ambient Cooled/Refrigerated Process Gas
Direct Fired with RGS, Congtant/Auto Sampling

Direct Fired, Switched Reference Dry Process/Reference Gas Timed/Auto Switching
Direct Fired, External Dry O, on 4-20mA Input

NoOkwN

Single Probe

Crial Probe
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* Falloweed by Menu 23-31

Set-Up Mode Selection Steps 24 to 31

600

For Modes 4, 5 & 6 there are optionsthat will affect the cal culations and in some cases functions of these modes;

Mode 4 has the option of ambient cooled or refrigerated process gas as sensor reference and Mode 5 has the option of
continuous sampling or automatic sampling on the RGS-01 sensor.
In addition to the selection of dry process gasin set-up 25, Mode 6 must also configure the operation of a solenoid on

terminals 45& 46 (cal 2 sol) described in se-up 27.
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25. Fixep ComBUSTION O, %

In dryers where the reduction of oxygen due to the combustion is constant, it is not necessary to use an RGS-01,
reference gas sensor. The value of oxygen to be entered is determined by removing any wet product from the dryer, and
having the combustion at the normal level. Read the oxygen on the lower line of the display. Alternatively, a
gravimetric test of the dryer of oven water vapour level will allow the operator to set the ‘Combustion O’ level so that
the percent water vapour reading is correct. Ambient air must already have been supplied to the ‘Ref. Air’ input to the
probe.

Range: 0.1-21 % oxygen in 0.1 % steps.

26. DRY PROCESS GAS

For measurement of water vapour using a sngle probe system process gas must be dried and recirculated into the
reference gas port of the probe. When wet high temperature process gas is cooled the absolute humidity of the resulting
gas can be calculated and factored out of the equation making it possible to cal culate water vapour. It isimportant to
place an RGS thermocouple close to the reference port of the sensor if using the ambient cooled option.

Options:

1. Ambient Cooled *

2. Refrigerated Dry

27. DRY O, UPDATE M ODE

Available only in Mode 5 & 6

Options:

1. Congant Sampling (Mode 5) / Timed Sampling (Mode 6) *

2. Automatic Sampling

This option controls timing of the sampling from the RGS-01 sensor in Mode 4 and solenoid switching in Mode 5. For
Auto sampling, the deviation trigger in set-up 31 should a so be set.

Set-up 28 — 30 are only availablein Mode 5 Timed & Mode 6

28. SAMPLE PERIOD

Thisisthe period between sampling for Mode 5 Timed or switching of the solenoid on terminals 45 & 46 in Mode 6.
In Mode 5/6 Auto, if a change in oxygen does not exceed the deviation trigger after this period of timethen it will
schedul e a sample/switch to occur.

Range: 0.1-99.9 hoursin 0.1 hour steps. Default is 2.4 hours.

29. SAMPLE DURATION
The duration of atriggered sample or switch before operation returnsto its previous state.
Range: 5- 300 minutesin 1 minute steps. Default is 20 minutes

30. SAMPLE FREEZE

The period of time after initiating the sart of sampling in Mode 4 or switching the solenoid on terminals 45& 46 in
Mode 6 where the readings are frozen, allowing the system readings to stabal se before sampling. Depending on the
response time of the system, thisfreeze time may vary and should be set accordingly.

Range: 1- 60 minutesin 1 minute steps. Default is 2 minutes.

Set-up 31 only availablein Mode 5 Auto & Mode 6 Auto

3L SAMPLE O, TRIGGER DEVIATION

Thisisthe absolute value of the change that must occur in the wet oxygen reading from the oven or dryer to cause the
system to register a change and start sampling the new dry oxygen value from the RGS-01 sensor in Mode 5, or to
switch therday inputting reference gasin Mode 6 to measure water vapour.

Range: 0.1 —21.0% oxygen in 0.1% steps. Default is2.0%.

32. SENSOR 1 TYPE

Options

Mode No. Enter the probe or sensor model number in use
1. 1231/1234 Heated Probe at 720°C
2. 1232 Unheated Probe
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33. SENSOR 2 TYPE

Options

Mode No. Enter the probe or sensor model number in use
1. 1231/1234 Heated Sensor at 720°C
2. 1232 Unheated Probe

34. SENSOR 1 THERMOCOUPLE TYPE

The probe can have atype K, T, or Jthermocouple as a sensor temperature detector. A 1231 probe or a 1234 sensor
will always have aK thermocouple, and a 1232 will usualy have an R thermocouple.

Options
1 K * Check in the manual Section 1
2.R for the probe or sensor model number.
35. SENSOR 2/ DRYER THERMOCOUPLE TYPE
The 1234 sensor will aways have a K thermocouple. In single probe operation thiswill be dryer tc.
Options
1 K *
2. R
3. No T/C (only available for Dryer TC Option )
36. ANALYSER 4-20MA OuTPUT CHANNEL 1 FUNCTION
Select the type of output required.
Options:
1. Water Vapour 1% *
2. Dew Point Temperature
3. Dryer Absolute Humidity Kg/Kg
4. Dryer Mass Fraction g/Kg
5. Dryer Relative Humidity ( if available)
6. Sensor 1 Oxygen %
7. No Output

NOTE :
Theitem that is selected here al so determines the function of the top line of the display. If no output is selected, top line
will display water vapour %.

37. ANALYSER OUTPUT CHANNEL 1ZERO
38. ANALYSER OUTPUT CHANNEL 1 FULL SCALE
Zero Full Scale Minimum Range

Water Vapour % 0-80 20- 100 20%
Dew Point °C -50 - +80 -30- +100 20°C
Dew Point °F -50 - +200 0-+250 50°F
Absolute Humidity Kg/Kg 0-18 2-20 2Kg/Kg
Mass Fraction g/Kg 0-900 100 - 1000 100 g/Kg
Relative Humidity % 0-90 10- 100 10%
Oxygen % 0-99 1-100 1%

Output Scaling Channel 1
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39. ANALY SER 4-20MA OuTPUT CHANNEL 2 FUNCTION
Select the type of output required.

Options:
1. Sensor 1 Oxygen % *
2. Sensor 2 Oxygen %
3. Dryer (Aux) Temperature (not availableif 2 probes are selected in set-up 1)
4. Water Vapour 2 %
5. Dew Point Temperature 2*
6. Dryer Absolute Humidity Kg/Kg*
7. Dryer Mass Fraction g/Kg*
8. No Output
40. ANALYSER OUTPUT CHANNEL 2 ZERO
41. ANALYSER OUTPUT CHANNEL 2 FULL SCALE
Zero Full Scale Minimum Range
Sensor 1 Oxygen % 0 1-100 1%
Sensor 2 Oxygen % 0 1-100 1%
Dryer (Aux) Temperature 0- 1000 100 - 1300 100 °C/°F
RGS Temperature 0- 300 100 - 400 100 °CI°F
Water Vapour 2 % 0-80 20- 100 20%
Dew Point 2°C -50 - +80 -30- +100 20°C
Dew Point 2 °F -50 - +200 0-+250 50 °F
Dryer Abs Humidity 2 Kg/Kg 0-18 2-20 2KgKg
Dryer Mass Fraction 2 g/Kg 0-900 100 - 1000 100 g/Kg
Output Scaling Channel 2
42. CENTIGRADE / FAHREHHEIT SELECTION
Select whether displays and outputs are to be in degrees Celsius or degrees Fahrenheit
Options:
1. Celsius(Centigrade) *
2. Fahrenheit
43. LOwWER LINE DISPLAY FUNCTIONS

In the run mode the upper line on the LCD display will aways read whatever is selected in set-up step 33. The lower
line can be set to read one or more of the following. Select as many as are required to be displayed by pressing the
‘ENTER’ button. Those selected will have an asterisk displayed alongside.

Options:

Dew Point Temperature 1

Dryer 1 Absolute Humidity Kg/Kg / Mass Fraction g/Kg 1
3. Dryer 1 Relative Humidity % (if Dryer TC is present)
4. Sensor 1 Oxygen

5. Sensor 2 Oxygen / Externa Dry Oxygen

6. Sensor 1LEMF
7

8

9

N

Sensor 2 EMF
Sensor 1 Temperature
. Sensor 2 Temperature / Dryer TC Temperature
10. Sensor 1 Impedance
11. Sensor 2 Impedance
12. Ambient Temperature
13. Ambient Relative Humidity %72 / Water Vapour 2 %"
14. Dryer (Aux) Temperature/ Dew Point Temperature 2*
15. Dryer 2 Absolute Humidity Kg/Kg / Mass Fraction g/Kg' / RGS Temperature/ External Dry O2
16. Run Hourssince Last Service

1 Only available in 2 zone mode, see section 1.1
2 A Dryer / Oven type ‘K’ thermocouple must be connected to Terminals5 & 6 to obtain readings
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If no lower line options are required then do not enter any. If options already selected are required to be del eted, select
therequired option and press the ‘ENTER’ button. The asterisk will be removed.

44, DRYER OR OVEN PRESSURE UNITS

Enter dryer/oven pressure, eg. 3mm W.G.

If the pressure at the point where the probe #1 isinserted is below atmospheric pressure, the oxygen will appesar to the
probe as lower thanitredlly is. Enter the correct pressure in this menu item and the next item and the analyser will
show the correct oxygen percentage.

Options:

mm W.G. *

Kilopascals

Inches W.G.

45, DRYER OF OVEN PRESSURE VALUE

Enter dryer/oven pressuree.g. 3mm WG. The default setting is0
Limits:

-200 to +200 mm W.G.

-9 to+9inchesW.G.

-200 to +200 kpa.

46. WATER VAPOUR 1 TRIM FACTOR

Independent verification of the water vapour level in your process can be obtained from testing agencies. They will use
a sampling method called a gravimetric test. If there is a difference between the gravimetric test results and the display
of water vapour on the 1635 analyser, this factor can be used to fine-tune the reading on the analyser display.

If the display units of the water content of the process has been chosen to be Dew Point, g/Kg or rdative humidity, the
trim factor will still operate numerically on the water vapour, but will be reflected in the displayed or transmitted units.
Range: 90.0-110.0 % in 0.1 % steps.

47. WATER VAPOUR 2 TRIM FACTOR
Thisfunction is the same as set up step 21, but for the second water vapour zone, if “Indirect, 2 Zone” is selected in set
up step 18.

48. ALARM RELAY #2

Any or al of the following alarm functions may be used to activate the alarm relay. They may be selected or de-
selected using the ‘ENTER’ buttons asin set-up step 40.

Options:

1. Probe or sensor under temperature

2. Calibration check in progress

3. Alarm horn function (Only available for Alarm 4)

49, ALARM RELAY #3
Alarm relay #3 has the same functions available asalarm relay #2. See SET-UP 48

50. ALARM RELAY #4

Alarm relay #4 has the same functions available asalarm relay #2. See SET-UP 48

If ‘Horn’ isselected it will override any other selections. A relay selected as a ‘Horn’ driver will have the relay contacts
open circuit if thereis an accepted alarm, and closed when a new alarm occurs.

51. DATATO PRINT/LOG
Any or dl of the following values may be printed on a printer or computer connected to port 2. They may be sel ected
or de-selected using the ‘ENTER’ buttons asin set-up step 40. Thelog period follows in set-up steps 59. RSto 232C

protocol is:
Dataword length 8
Stop bits 1
Parity None

Oxygen is aways printed, plus any of the following
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Options:
1. Dew Point Temperature 1

Dryer Absolute Humidity 1 Kg/Kg/ Mass Fraction 1 g/Kg

Dryer Relative Humidity 1 % (if Dryer TC is present)

Sensor 1 Oxygen

Sensor 2 Oxygen

Sensor 1 EMF

Sensor 2 EMF

Sensor 1 Temperature

Sensor 2 Temperature / Dryer TC Temperature

10. Sensor 1 Impedance

11. Sensor 2 Impedance

12. Ambient Temperature

13. Ambient Relative Humidity % / Water Vapour % 23

14. Dryer (Aux) Temperature/ Dew Point Temperature 2°

15. Dryer 2 Absolute Humidity Kg/Kg / Mass Fraction g/Kg® / RGS Temperature/ External Dry O2
16. Run Hours since Last Service

CONOUA~AWN

52. PRINT LOG PERIOD
Select thetime interval between data print outs on the printer.

Range:
1 to 2000 minutes

53. PRINTER BAUD RATE

Select the correct BAUD rate for data to be transmitted out of the port to the printer.
Options:

300

1200

2400

4800

9600 *

54, M ODBUS™ ADDRESS

Thisfunction is used when networking one or more analyser back to amaster computer or data acquisition system. For
more details on the functions of the MODBUS see Section 2.15, and Appendix 3.

The valid range of MODBUS addressesisfrom 1 to 31. Any analyser with zero selected asthe MODBUS address will
have the MODBUS disabled, and the data | og function enabled.

For the connection details, see Section 2.15.

NOTE: If the MODBUS address is changed, the analyser must be turned off and back on for the address change to
take effect.

Range:

0-31, where 0 = MODBUS OFF, Default settingis MODBUS Off.

55. DAMPING FACTOR
Each time anew reading isread from the oxygen probe or sensor, the new reading is averaged with the last readings
taken, before the new averageis either displayed on the LCD, or sent to the 4-20 mA output.

The number of readings that are averaged together is adjustable with this function.

A value of five for example, meansthat the new reading from the probe or sensor and the previous four readings are
averaged together before being displayed.

A value of one entered here will mean that every new reading from the probe or sensor will be sent to the display
unaltered. The damping factor isused for humidity measurements in both zonesis “Indirect, 2 Zone” is selected in set
up step 18.

Range: 1to 20

3 Only available in 2 zone mode, see section 1.1
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MAINTENANCE

SECTION
NUMBER

ANALYSER MAINTENANCE

5.1 COLD START

5.2 A/D CALIBRATION

53 D/A CALIBRATION

54 PUMP REPLACEMENT

55 BACK UP BATTERY REPLACEMENT
5.6 ELECTRONIC REPAIRS

PROBE & SENSOR MAINTENANCE

5.7 INSTALLING A NEW PROBE OR SENSOR
58 TEST EQUIPMENT REQUIRED
59 TESTING A PROBE OR SENSOR

5.10 SENSOR IMPEDANCE

511 PROBE OR SENSOR THERMOCOUPLE
512 HEATER FAILURE

513 FILTER BLOCKAGE
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ANALYSER MAINTENANCE

51 CoLD START

A ‘COLD START’ will reset all “Set-up’ mode entries to their factory default values. ‘COLD START’ will show on
the display for a second prior to a microprocessor initialising sequence, which takes about seven seconds. After a
‘COLD START’, it isnecessary to set all new variablesin the ‘SET-UP” mode, including calibration voltages and time
and date.

Toinitiatea ‘COLD START” -

Turn the mains power off

Remove the ‘COLD START LINK” (thisis located on the door PCB, next to the keyboard lock switch, behind the
shield)

Turn the mains power on. The message “Cold Start...” will be displayed on the lower line of the display.

Leave the LINK off until the message “Replace ¢/s Link” isdisplayed. Replace the LINK.

The date and version number of the software will be displayed.

A ‘WARM START’, which is performed by applying power with the COLD START LINK inits place, will retain all
data previoudy entered in the Set-up mode.

5.2 A/D CALIBRATION

The analyser maintains its accuracy over along time by continuously checking itself against internal stabilised
references. The only calibration required is to set the actual values of these references into battery backed memory.
The analyser will read these references every minute and update its zero and span correction factors. See Section 4.5, 7
to 10.

These references should be checked every 12 months. An AUTOCAL of the analog output section should always be
performed if these references are altered. See Section 5.3.

Door Shield Reference volfgge///
test points.
Reference voltége/////1630—l PCB
common point.

E.
[

16 Way
Ribbon Cable

REF VOLTS
H

e

40 Way
Ribbon Cable

N\

L ocation of Calibration Test Points
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53 D/A (4-20MA OuTPUT CHANNELS) CALIBRATION
The calibration can be done using the ‘Auto Cal’ or ‘Manua Cal’.
Auto Cal
The ‘Auto Cal’ mode is selected in set-up 15 (and 18 for channd 2).
The analyser will automatically divert the output back to the input, measure the offset and span, and record the
calibration factorsfor each channel.
If either of the channds are selected to be calibrated manually, the factors will not be changed by an ‘Auto Cal’.
Manual Cal
The ‘Manual Cal’ modeis selected in set-up 15 (and 18).
Set the 4mA cdlibration firgt and then the 20mA calibration.
1. Sdect ‘Set 4mA Trim’ in set-up 15 (or 18).
2. Return to RUN mode.
3. Measurethe output on the channd to be calibrated with adigital multimeter. If the current is not exactly
4.00mA, return to set-up mode and change the 4mA calibration factor in set-up 16 (or 19).
4. Re-measure the current while back in RUN mode until the current iswithin 3.9 to 4.1mA.
5. Return to set-up mode and select ‘“Manual Cdl” in set-up 15 (or 18).

Set the 20mA cdibration factor.
6. Select “Set 20mA Trim’ in set-up 15 (or 18).
7. Return to RUN mode.
8. Measurethe output on the channd to be calibrated with adigital multimeter. If the current is not exactly
20.00mA, return to set-up mode and change the 20mA calibration factor in set-up 17 (or 20).
9. Re-measure the current while back in RUN mode until the current iswithin 19.9 to 20.1mA.
10. Return to set-up mode and select “‘Manual Cal’ in set-up 15 (or 18).

Thiscalibration isnow saved in battery backed memory until
The factors are changed in the manual cdibration
The analyser isforced into a COLD-START (see section 6.1)
The calibration mode in set-up 15 (or 18) is changed to Auto Cal and an Auto Cal isinitiated.

NOTE: The4mA or the 20mA trim mode will only be held on the output channels for 30 minutes before automatically
returning to ‘Manua Ca’ modein set-up 15 (or 18).

54 PUMP REPLACEMENT
Thereference air pump is mounted on the 1630-2 PCB in the base of the analyser. The operation of the pump is
monitored by the anadyser and a “Pump Fail” alarm will be shown if a fault occurs.

To replace the pump loosen the top pump retaining screw (do not remove), remove the bottom pump retaining screw,
unplug it’s electrical connector, and remove the pump.

55 BACK-UPBATTERY REPLACEMENT

The back-up battery is contained within the battery-likereal time clock / memory module, plugged into socket M2. Itis
rated for an average service life of greater than ten years. The moduleis not re-chargeable and should be replaced every
three years with a stored analysers with power off or every eight years with a analysers which have had the power on.
After replacing the battery, re-enter all set-up mode functions.

5.6 ELECTRONIC REPAIRS

Electronic schematics are included in Appendix 5. A competent el ectronic technician could perform troubl eshooting
with these schematics, aided by the analyser self-diagnostic darms. It isrecommended that service be performed on a
change-over circuit board basis. A fast turn-around or replacement service is available from Novatech or accredited
service agents. Other service aids, including atest EPROM firmware package and probe or sensor input simulator is
also available.
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PROBE & SENSOR MAINTENANCE

57 INSTALLING A NEW PROBE OR SENSOR
Whenever anew oxygen probe or sensor isinstalled, the millivolt offset(s) value should be entered. To achieve this,
refer to Section 4.5, 11 & 12.

The probe or sensor offset isnoted on atag or label attached to probe or sensor. To check an offset on site, the probe or
sensor must be sensing air with reference air connected and allowed to settle at the operating temperature for 30 minutes.
Read the offset in ‘RUN’ mode in millivolts on the lower line. Offset errors can occur if the sensor does not have some
air passing over it. A gentle flow of air in the calibration check port can be provided by a reference air pump or similar.
If aprobeisin aprocess with the process running, the air purge on the sensing side of the sensor will only be successful
if the probe has afilter or small sensing hole. Probes with open sensing ends or with large sensing holes allow the
process gas to mix with the calibration gas, giving afalse reading.

For heated probes or sensors, if the combustion appliance is not operational and the probe or sensor heater is interlocked
with the ‘FUEL ON’ signal, the ‘HEATER LOCKOUT BYPASS’ switch should be set to ‘BYPASS’ to power the
probe or sensor heater after removing the probe from the flue. For unheated probes, the sensing tip must be raised to at
least 700°C with a portable furnace.

CAUTION DANGER
Return the ‘HEATER LOCKOUT BYPASS’ switch to normal before installing the probe or sensor in the dryer or oven.

58 TEST EQUIPMENT REQUIRED

All measurements are smplified if an analyser is connected to the probe or sensor. Readings can then be easily taken of
probe or sensor impedance, EMF, temperature and percent oxygen. The analyser also provides proper heater control for
heated probes and sensors.

The following tests are described using readily avail able workshop equipment where an analyser isnot available. If an
andyser isavailable the ssmetest procedures will apply. First check all alarms on the anayser, alowing time for the
probe or sensor to heat up after switch on.

An instrument to measure probe or sensor EMF and temperatureisrequired. A 31/2 or 4 1/2 digit multimeter will
perform both measurements.

A separate temperature indicator to suit the probe or sensor thermocouple typeis also useful, although not necessary.

A reference air pump isrequired and a cylinder of calibration check gase.g. 8 % oxygen in nitrogen. The cylinder
should have a pressure and flow regulator. Both of these are inexpensive devices available from gas supply companies.
The calibration check gas should be chromatograph tested to an accuracy of 0.1 % oxygen.

UNHEATED PROBES
A small test furnace capable of raising the probe tip temperatureto 720 °C isrequired. The furnace should have a
uniform temperature for about 50mm either side of the sensor’stip.

HEATED PROBESOR SENSORS
If 21635 analyser isavailable at the test |ocation then no other equipment will be required. If not, then a controllable
power source for the heater isrequired. A Variac (variable transformer), set to approximately 100 volts will regulate
the probe or sensor temperature to 720°C approximately.

59 TESTING A PROBE OR SENSOR

With the probe or sensor heated to approximately 720 °C, either from asmall test furnace or its own internal heater,
connect a digital multimeter to the probe or sensor e ectrode conductors. Connect the multimeter positive to the internal
electrode conductor. Connect reference air to and apply a gentle purge of air to the probe calibration check port.
Reference air flow should be the smallest flow available (less than 50 cc per minute). The multimeter should read zero
millivolts + two millivolts. If not, then there isa problem with the probe electrodes and the sensor needs refurbishing.
Normally a faulty probe electrode is indicated with a high source impedance. 1234 sensors do not require reference air
but a gentle flow of air should be admitted into the sample connection.
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To test the source impedance, set the multimeter to read ohms and take a measurement, within a couple of seconds, of
the sensor impendence. Reverse the multimeter and repeat thereading. Take the average of the two readings for an
approximate measurement of impedance. If the impedance is above 10kW, then the probe or sensor needsto be
replaced. The probe or sensor must be at 720 °C or above for this measurement. Thereason that impedance
measurements need to be performed quickly is that the zirconia sensor polarises with the DC voltage from the
multimeter acrossit.

If the probe or sensor testsreveal lessthan 2 mV offset and a good impedance reading, the next step isto apply a
calibration check gas. The calibration check gas should be inserted in the calibration check port. With the calibration
check gas flowing, the probe or sensor should develop an EMF according to thetablesin Appendix 2. If the EMF
reading islow then there may be insufficient calibration check gasflow. Increase the calibration check gas until the
reading is correct. An excessive calibration check gas flow will cause cooling on one surface of the sensor, giving
temperature differential errors on the sensor.

Asan alternative, using thereference air port, the calibration check gas can be inserted into the inside of a probe sensor.
Thisrequires alower flow rate, and thus lower usage of calibration check gas. The flow rate should be similar to that of
the reference air, which should be removed for internal calibration check. The probe or sensor EMF reading will be
identical but negative in polarity. A small flow of air should be flowing over the outside of the sensor, when testing in
this way.

Occasionally, a sensor can devel op offset with a polluted electrode caused by contaminants in the gas stream. In this
case the impedance may be OK but the output incorrect. This phenomenon israre.

511 PROBE OR SENSOR THERMOCOUPLE

Although some unhested probes are specified without a thermocouple, most probes, both hested and unheated, have an
integral thermocouple which isfitted in to the four bore insulator. The analyser has an aarm function which will advise
the operator of an open circuit thermocouple, however bench testing can be performed by simply measuring the
thermocouple continuity.

5.12 HEATER FAILURE

For heated probe or sensors, a heater failure will causea ‘Probe Temp’ or ‘HEATER FAILURE’ alarm. Heaters can be
tested with a continuity test. The heater impedance should be approximately 110W. Should the heater be open or short
circuited, replace the probe or sensor.

513 FILTER BLOCKAGE

For oxygen probes with filtersin installations with entrained solids in the gas, it is sometimes necessary to replace the
filter. Filtersarenormally cleared with back purging. However particles can ultimately completely block a filter
necessitating filter replacement. A new probe filter can befitted.
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APPENDICES

PROBE EMF TABLES
CIRCUIT SCHEMATIC’S
MODBUS™ REGISTER MAP & APPLICATION NOTES
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APPENDIX 1

PROBE EMF TABLES
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ZIRCONIA OXYGEN SENSOR OUTPUT (mV)
PROBE TYPE 1231, SENSOR TYPE 1234

% OXYGEN mV at 720° C

21.0 0.00
20.5 0.46
20.0 0.99
19.5 153
19.0 2.09
18.5 2.66
18.0 3.25
17.5 3.85
17.0 4.47
16.5 511
16.0 5.77
155 6.45
15.0 7.15
14.5 7.87
14.0 8.62
135 9.40
13.0 10.21
12.5 11.05
12.0 11.92
115 12.83
11.0 13.78
10.5 14.78
10.0 15.82
9.5 16.92
9.0 18.08
8.5 19.30
8.0 20.60
7.5 21.98
7.0 23.45
6.5 25.04
6.0 26.75
5.5 28.61
5.0 30.65
4.5 32.90
4.0 35.42
3.5 38.28
3.0 41.58
2.5 45.48
2.0 50.25
15 56.41
1.0 65.08
0.5 79.91
0.2 99.51
'K>’TC mV 29.212 at 720°C

These tables are based on the Nernst equation:
Sensor em.f. =0.02154x T x 1n x 20.95/ % oxygen, where T =° K (° C+ 273), em.f.isinmV’s
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APPENDIX 2

CIRCUIT SCHEMATICS
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APPENDIX 3

Modbus™ Register Map and Application Notes
Modbus Functions Supported are:-
ReadHol di ng Regi ster Function 3
WiteHol ding Register Function 6 ( for allowable addresses only )

Introduction.

The 1635 Analyser implements a subset of the modbus dave protocal, it isintended to work in conjunction with a
modbus master.

Thisisaccomplished by setting the Modbus address to some non-zero value in therange 1-31, setting the jumper
positionsto select the RS485 half duplex configuration, and re-starting the analyser.

The master must be configured as follows.

Baud Rate 9600

Parity none

Stop Bits 1

R$485 Half Duplex

Mode RTU (binary mode)

A typical transaction would be to read the current value of a variable from the analyser.
The master send a ReadHoldingRegister packet, with the appropriate address and the analyser responds with data at that
address.

The Register Addresses are asfollows, to convert to Schneider addresses for earlier model PLC's address space, add
40001 to each address.
For later model PLC'swith linear address space the address co-responds directly to %MW XXX X address.

For Example, to read dryer absolute humidity 1 -
Read %MW2064 which is equivalent to holding register 42065 = 40001 + 2064

Some datais 32 bit data (double) which requires some care to ensure that the word order is correctly interpreted.
For Example, OXY GEN32, (dua probe) which isat address 2052 isinterpreted as follows.

2052 containsthe high 16 bitsfor probe 1 oxygen
2053 containsthelow 16 bitsfor probe 1 oxygen

2054 containsthe high 16 bits for probe 2 oxygen
2055 containsthelow 16 bitsfor probe 2 oxygen
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Configuration and Setup Addresses

Holding Reg. Function Description
716| Probe #1 offset 10=1.0mV
717|Probe #2 offset 10=1.0mV

Calibration checking gas related variables

2048|Probe #1 EMF
2050)Probe #2 EMF

100,000 = 100.000 mV
100,000 = 100.000 mV

2052)Probe #1 OXY GEN
2054 Probe #2 OXY GEN

100,000,000 = 100.0%
100,000,000 = 100.0%

2056|Water Vapour #1 % 100,000 = 100.0%
2058|Water Vapour #2 % 100,000 = 100.0%
2060|Dew Point 1 degC 1,000 =100.0°C
2062|Dew Point 2 degC 1,000 =100.0°C

2064|Dryer Absolute Humidity 1
2066|Dryer Absolute Humidity 2

200,000 = 20.0 Kg/Kg
200,000 = 20.0 Kg/Kg

2068|Mass Fraction 1
2070|Mass Fraction 2
2072 Probe #1 Impedance

100,000 = 1000.0 g/Kg
100,000 = 1000.0 g/Kg
1,000 = 1 kQ

2074 Probe #2 Impedance
2076|Probe #1 TC mV

1,000 =1k
100,000 = 100.000 mV

2078|Probe#2 TC mV
2080|] Probe #1 temperature
2082 Probe #2 temperature

100,000 = 100.000 mV
7,000 =700.0°C
7,000 = 700.0°C

2088|ALRM-ARRAY
2104]ALRM-TIMES

Array of Current Alarm Status. See below

Array of Timestamp of Alarms

Alarm Array:

There are 30 alarms and states in the 1635 analyser which can beindividually read from the alarm array. Each darm

uses asingle byte, so in reading the alarm array each 16-bit holding register contains two alarm ates.

1|Sensor 1 High Impedance 16 ADC Cdlibration Fail

2|Heater 1 Fail 17 Burner Bypass Switch On

3|Probe 1 TC Open Circuit 18 Gas 2 Cdlibration Error

4|Probe 1 Filter Blocked 19 RGS TC Open Circuit

5|Battery Backed RAM Fall 20 Dryer TC Open Circuit

6| Reference Air Pump Fall 21 Probe Cal Error

7|ADC Warning 22 4-20mA Output 1 Fail

8| Mains Frequency Error 23 Sensor 2 High Impedance

9| Oxygen % Low 24 Probe 2 Heater Fail
10|4-20mA Output 2 Fail 25 Probe Temp
11|Oxygen % Very Low 26 Probe 2 TC Open Circuit
12| Oxygen % High 27 Probe Purge in Progress
13|Hester SSR Rl ay Fall 28 Cdibration in Progress
14| Oxygen% Deviation 29 Probe Temperature High
15|Gas 1 Cdibration Error 30 Alarm Horn

In each alarm byte is stored a number 0-4 specifying the dlarm state:

0, Not Active
Active
Cleared

Self-Cleared

A WDN B

The not active state represented by both 0 & 1 should be treated the same.
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ALTERATIONSTO THE MANUAL

7-5-96 May 1996 edition.
Added set-up item 20, Water vapour calibration factor.
Added set-up items 28 - 30, channel 2 selection and scaling.

12-6-96 June 1996 edition

Mods for software upgrade 5.33

Added mode channel 2 options

°C/F options

Channél 2 cal factor in setup

Altered dl the setup numbers from 13 up

27-6-96 July 1996 Edition
Changed all the RGS diagramsto current version of the RGS

14-1-97 Jan 1997 Edition
Includes the 2 zone options. Pages changed 1, 2, 5, 17, 24, 25, 31-37. Drawings changed on pages 12, 14, 15, 16, 28.

7-3-97 Feb 1997 version

‘Case Mounting Dimensions’ now hasheight dimension

2.14 changed ‘CAL’ to ‘REF’ and added comment for two probe ref air connection.
G/Kg min range changed to 100 from 1,000.

14-3-97 Feb 1997 version
Section 2.9, ‘T’ changed to ‘K’ thermocouple comp lead type for RGS.

20-3-97 Feb 1997 version
Changed set-up 32, ANALY SER OUTPUT CHANNEL 2 FULL SCALE to reflect what the software was doing. Not
adjustable zero for either oxygen range.

14-4-97 March 1997 version
Altered thetable in set-up 29 to include oxygen.
Changed the date and version number on page 1 and 2.

24-4-97 Feb 1997 version
Changed the table of EMF/oxygen on page 57 from 820 to 720°C.

31-7-97 July 1997 version

Changed the date and version number on page 1 and 2.
Added auto purgeto set-up, pages 36 to 39

Altered set-up list page 28

Added comment to section 1.8, page 10

Purge comments, page 4, 11, 12

Added 4-20 and 0-20 sdlection in set-up menu

22-6-98 June 1998 verson

Added the new 4-20 cal menu items.

Changed al the set-up numbers from 16 on.

Added anew option for “Dryer Heater Type”, “Direct, Auto”

Removed the option for N type in sensor thermocouple type, two places.
Changed 1.1, DESCRIPTION to include Direct, Auto

The menu item for auto offset #2 has not been added yet.

29/08/00 Removed front page and changed software version to 5.68. Now use 1635 front page.doc
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14/12/2000 Removed “it is acknowledged that” from disclaimer. Changed tel ephone and fax numbers to international
format. (TAB)

09/02/01 October 2000 version
Corrected alarm description “heater bypass” to “burner bypass’ — TAB

26/10/01 Changed “span” to “full scale” in the tables of Section 4 set-up steps 35 and 38. (TAB)
24/6/02 Changed 1.2.2 and 1.2.3 with a power specification. (FHC)

18/07/02 July 2002 version
Changed to suit version 5.04 software, colourised — TAB

17/06/03 July 2002 version
Replaced to references to 1632 with 1635 - TAB

1/10/04 July 2002 version
Changed the network drawing for the correct connections

16/01/05 June 2003 version
Changed analyser dimensional drawing to larger case (TAB)

7/02/05 February 2005 version
Added conformance for “Equipment Ratings” and “Equipment Installation” as per section 5.4.2 & 5.4.3 of 61010-1
IEC:2001 (TAB)

31/3/06 March 2006 version
Update the MODBUS register appendix and version date (FHC)

21/8/06 July 2006 version
Removed (Aust) TAB
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