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These sensors are wall, or panel backplate, mount air pressure / velocity sensors that provides 
an output signal of 0-10V and 4-20mA.

The units also features MODBUS communication and an adjustable alarm relay output.

The red LED display shows the actual pressure or velocity/volume in the selected units 
depending on the settings. All necessary adjustments can be made via the front membrane 
keyboard, the layout of which is shown below.

1.1 FRONT PANEL LAYOUT
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1.2 DIAGNOSTIC LEDs

The red and green LEDs on the keyboard as well as the right hand decimal point on the display 
indicate various conditions as shown below.

Green LED ON
Red LED OFF Normal operation

Green LED OFF
Red LED ON Alarm condition – see alarm section

Both LEDs flashing together The display is temporarily showing an alter-
native value.

Green LED flashing Red LED off
Red LED flashing Green LED off See 2.3 output scaling mode.

Right hand decimal point lit
The user has entered the correct password 

and the password is still active allowing 
parameters to be changed.

Right hand decimal point flashing twice per 
second Calibration mode.

Right hand decimal point flashing rapidly up and down keys can now be used to adjust 
the calibration of the sensor.

Display shows OLOAd or ULOAd See section 2.2 Over pressure protection
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2.1  3 & 4 WIRE CONNECTIONS
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3.1 ACCESSING MENUS

There are menus under the following keys:

(Output)

(Range)

(Display)

(Alarm)

(Control) Pressed together.

To access a menu, hold down the key until the LED display changes (approx 1 second). The 
display will now show a parameter and its value. The same menu key is then used to step 
through all the available parameters within the menu. After the last parameter has been 
displayed the sensor will return to normal operation.

The        keys are used to change the value of a parameter once selected.

To save the new value, simply step through to the next parameter.

To cancel the new value, press the            zero key.

A parameter is indicated by either a single letter or a group of letters. The following tables 
show how each parameter is displayed when the menu keys are pressed.

2.0 CONFIGURATION3

>0<

>0<
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3.2 RANGE KEY PARAMETERS

Note: A short press on this key will display the Full Scale Range of
the sensor in the selected display units. Sensors with a -/+ range will show Pn 
indicating that the P and n parameters both need to be checked to see the  
range.

INDICATOR PARAMETER RANGE

S Software Version (e.g. 1.15)

Ad Network Address 1-254

A2 Auto-Zero On or Off

P Positive Range

n Negative Range

OPP Over-Pressure Protection 1 (On) or 0 (Off)

F Zero Offset

t Set Point

Sn MODBUS Smoothing d or o

AdJ Internal/External Controls I or E

A2t Auto-Zero Time 1-99 hours

FF MODBUS float format 0 - 3

Software Version

This displays the current software version used. This manual relates to software version 3.87.

Network Address

This is the Modbus network address assigned to the instrument.

Auto-Zero

When set to ON, the internal electronic air valve will remove air pressure from the sensor
periodically, and the sensor will be zeroed. During this period the Output Signal, the Display 
and the Modbus registers will be held at their current values.

Positive Range

This is the Positive Range of the sensor and is displayed in Pascals (Pa). This range can be 
adjusted within certain limits (Consult CMR).
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Negative Range

This is the Negative Range of the sensor and is displayed in Pascals
(Pa). This range can be adjusted within certain limits (Consult CMR).

Over-Pressure Protection

When set to 1 (ON), the internal electronic air valve will remove air pressure from the sensor 
when an over-pressure condition is detected.
After a 1 second delay the air valve will return to its normal operation. If the over-pressure 
condition is still present at this time the air valve will remove the air pressure once again. This 
routine will continue until the over-pressure condition is removed. If the over-pressure condition 
is positive, the display will show OLOAd, and the output will go to 10V. If the over-pressure 
condition is negative, the display will show ULOAd, and the output will go to 0V.

Zero Offset

A zero offset in Pa can be entered. This value is added to the sensor reading so that for example, 
if -5.0 is entered the sensor will now read -5.0Pa with no pressure applied to the instrument. For 
sensor ranges of less than 1000Pa an offset of +/-199.9Pa can be entered. For sensor ranges of 
1000Pa or more an offset of +/-1999Pa can be entered.

Set Point

This parameter is to maintain compatibility with earlier versions of the software. For new 
projects use the PID setpoint.

Modbus Smoothing

Sets the smoothing of the values read over the Modbus network.
When set to ‘d’ (Display) the display smoothing value is used.
If set to ‘o’ (Output) the output smoothing value is used.
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Internal / External Controls

When set to ‘I’ (Internal), then the network address, range, output smoothing, output mode, 
small value shut off, mag factor and alarm threshold are set by the internal controls. The values 
will be viewable on the display but cannot be changed by the keyboard.

If set to ‘E’ (External), then the internal controls are ignored and all values are set using the 
membrane keyboard.

Changing this value from ‘E’ (External) to ‘I’ (Internal) will cause the previously entered values 
for the settings listed above to be over written with the values set at that time on the internal 
controls.

To avoid accidentally changing this value, the procedure for changing it is different. With the 
display showing AOJ, hold down the         key until AOJ flashes. The         keys can now be 
used to toggle the value.

Auto-Zero Time

Time in hours between auto-zero cycles.
Factory set to 1, but can be increased up to a maximum of 99.

Float Format

Selects the format used to represent floating point values in the modbus registers. See the 
Modbus Communications Specification for exact details.
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3.3 OUTPUT KEY PARAMETERS

Note: Under normal operation a short press on this key will display
either Lin or Root, indicating the output mode. If PID control mode is
set then this key instead switches the display to show the current percentage 
 value of the control output for a few seconds.

INDICATOR PARAMETER RANGE

So Output Smoothing 0-99

L in root Output Mode

E Output Scaling Mode F or L or Fac

F

Mag Factor or K Factor 
(depends on E parameter 

setting)
0-99.99

_ Duct Width 0-9999mm

I Duct Height 0-9999mm

r Room Size 0-999m3

S Small Value Shut Off 0.00 - 99.99%

o Output Re-Scaling

bFL Bidirectional flow 0 or 1

Output Smoothing

This will set the smoothing of the output signal and the Modbus registers.
The value of between 0 and 99 represents a time constant of between 0
and 10 seconds.

Output Mode

This will set the output signal to be in either linear (Pressure) or square root (Flow) mode.

Output Scaling Mode

The sensor can be set to measure air velocity or volume by using one of
three different methods.

If set to ‘F’ (Mag Factor Method) then the sensor measures the differential pressure and uses 
the magnification factor and air density constant to calculate velocity. The volume is then 
calculated using the duct dimensions.

If set to Fac (K factor method) then the sensor measures the differential pressure and uses 
the K factor to directly calculate the volume. This method is used when a K factor has been 
supplied by, for example, a fan manufacturer.
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If set to ‘L’ (Direct Entry Method), then the sensor uses a look up table to convert the differential 
pressure to velocity or volume. The look up table can have from 1 to 8 points. Each point consists 
of a pressure and an associated velocity or volume figure. If the look up table only has 1 point 
then the output from the sensor will be linear against square rooted pressure. For applications 
where the velocity or volume is not linear additional correction points maybe added.

Single Point Example (Direct Entry Method):

Sensor Range = 100Pa
It is known that for a duct volume of 1.000m3/s the differential pressure is 25Pa.

1. Set the display units to m3/s (See the         key for description).

2. Hold the         key to enter menu.

3. Press         key and set the Lin / Root parameter to root.

4. Press         key and set the E parameter to L.

5. With the display showing Lin 0, hold the         key until the green LED flashes.

    Use the                keys to set the display to 25.0. Press the key when

    done.

6. With the display showing Lin 0, hold down the         key until the red LED flashes.

    Use the                 to set the display to 1.000. Press the         key when

    done.

7. Press the         zero key to exit the menu.

To find out the full scale range of the sensor in m3/s press the         key briefly.
In this example 2.000 m3/s will be displayed.
When 100Pa is applied, 2.000 m3/s is displayed, with a 10V and 20mA output.
When 25Pa is applied, 1.000 m3/s is displayed with a 5V and 12mA output.

Multi Point Example (Direct Entry Method):

With the sensor set up as for the single point example, an applied
pressure of 50Pa would display a volume of 1.414 m3/s. If the application

>0<
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is not linear and has for example a volume of 1.700 m3/s at 50Pa, then
another Lin point can be added to correct for this error.

1. Follow the single point example until the display shows Lin.0 (Note that the decimal point in

front of the 0 is lit, showing that Lin 0 is already set up).

2. The       keys can be used to scroll from Lin 0 to Lin 7. If the decimal point in front of the Lin

    number is lit then this means that the Lin point has already been set up. A short press on the

           key or the         key briefly shows the pressure or volume setting for the Lin point.

3. To set another point, select Lin 1. Hold the         key until the green LED flashes and then set

    to 50.0 Pa. Press the         key when done.

4. Hold the         key until the red LED flashes and then set to 1.700 m3/s.

Press the  key when done. 

    Please note that Lin points do not have to be entered in order.

    Eg: If there are Lin points at 25, 50 and 75Pa, Lin.1 could be 75Pa,

    Lin.2 could be 25Pa and Lin.3 could be 50Pa.

Clearing a Lin Point

If a Lin point has been set up, but is no longer required it can be cleared by holding down the
         key, whilst changing its pressure or volume values.

Using alternative units

The Lin point volume values must be entered in m3/s. The sensor can still be set to display m3/h 
or l/s, but the volumes must be converted to m3/s before setting the Lin points.

To use the sensor for measuring velocity, the Lin point volume values can be entered directly as 
m/s.
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Mag Factor (F Parameter)
E parameter is set to F.
This will set the desired Magnification Factor of the measurement device. Measured pessure (Pa) 
is divided by this value. Eg: Typically Oval Flowprobes = Mag 1.5 (150Pa / 1.5 = 100Pa)

K Factor – (F parameter)

E parameter is set to Fac.
The sensor can be set to display volume in cubic metres per second, cubic metres per hour, litres 
per second or as Air Changes per hour but the K factor must be set in m3/s. If the K factor has 
been supplied in m3/h then divide the supplied value by 3600 to get m3/s. If the K factor has 
been supplied in l/s then divide the supplied value by 1000 to get m3/s.

Duct Width

This parameter will allow the Duct Width to be entered in millimetres (mm).
Note. If the duct is circular this value represents the diameter (Not used for velocity).

Duct Height

This parameter will allow the Duct Height to be entered in millimetres (mm).
Note. If the duct is circular this value must be entered as zero (Not used for velocity).

Air Density

The default value of 1.200kg/m3 can be used for the majority of applications. (Please note that 
versions of software prior to V3.50 used Air Density Factor and should be set to 1.291)

Room Size

The size of a room can be entered in cubic meters (m3), if air change rate needs to be measured. 
If air change rate is not being measured then this value is not used.

Small Value Shut Off

This clamps the display and signal output to zero if the pressure reading is less than this setting 
which is in % of full scale pressure range.

Output rescaling

Note that this function only works if the instrument is set to measure velocity or volume.
It is possible to rescale the output so that 10V and 20mA is equal to a different value. This is 
particularly useful when the output is connected to an external system (BMS / PLC / Chart 
Recorder) which already has input scaling set.
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The output scaling can be changed by adjusting the  parameter on the          menu. If this value 

is 0 then it is ignored, and the full scale output of the sensor will be the value shown when the

          key is pressed.

If for example the value shown when pressing the          key is 2.000 m3/s and a value of 

4.000m3/s for at 10V/20mA is preferred then the o parameter could be changed to 4.000. 

Pressing the          key still shows 2.000 m3/s as this is still the maximum volume the sensor can 

measure, but 2.000 m3/s will now output 5V/12mA.

Bidirectional Flow Enable

Factory set to 0, bidirectional flow measurement disabled.

It is possible to measure airflow in both directions. To achieve this, the  parameter must be 
set to 1 and the Output Range (see section 6) must be set to 5-10V or 12-20mA. Zero flow will 
output 5V/12mA. Full scale forward flow will output 10V/20mA and full scale reverse flow will 
output 0V/4mA. The display will show a negative reading for a reverse flow.

When bidirectional flow is enabled, the small value shutoff will operate in a band either side of 
zero.



3.4 DISPLAY KEY PARAMETERS

Note: A short press on this key will display the displayed units.
These are shown as indicated below.

INDICATOR PARAMETER RANGE

Sd Display Smoothing 0-99

Display Units:

PA Pascals

hPA hecta Pascals (mbar)

3PA kilo Pascals

nnPS metres per second

IPS litres per second

nn3S cubic metres per second

nn3h cubic metres per hour

Acr Air changes per hour

dP Decimal point 0-4

PoS Display polarity (+)

nEg Display polarity (-)

LEd Display Activation 1 or t

brt Display Brightness L or H

L2b Leading zero blanking 1-4

Display Smoothing

This will set the smoothing of the Display.
The value of between 0 and 99 represents a time constant of between 0 and 10 seconds.

Decimal Point

The number of digits to be displayed after the decimal point.

Display Polarity

This is normally set to positive.
If set to negative, the display will show a negative reading for a positive signal.

For example:
If a 0-1000Pa 0-10V sensor is used to measure a negative pressure by sucking on the negative

15
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nipple, the output signal will be between 0 and 10V for 0 to 1000Pa. The display can be made to 
read 0 to -1000Pa by setting the display polarity to negative.

If PID control is being used and the display polarity is set to negative then the setpoint is also 
negated internally. So for the above example, if it is required to control at –500Pa on the 
display, then the setpoint needs to be entered as –500Pa. Internally the sensor is measuring and 
controlling +500Pa but the display and setpoint both show –500Pa.

It is not recommended to set the display polarity to negative if the alarm function is required, as 
the alarm thresholds are not changed by the display polarity setting.

Display Activation

When set to ‘!’ the sensor display is always on.
If set to ‘t’ the sensor is switched on when a key is pressed and will automatically switch off 
after 2 minutes of keyboard inactivity.

Display Brightness

When set to ‘L’ the display has low brightness.
If set to ‘H’ the display has high brightness.

Leading Zero Blanking

This is the minimum number of digits that will be displayed. The table below shows how a value 
of 1 would be displayed depending on the number of decimal places and the L2b setting.

L2b

Decimal places

0 1 2 3 4

1 1 1.0 1.00 1.000 1.0000

2 01 01.0 01.00 1.000 1.0000

3 001 001.0 01.00 1.000 1.0000

4 0001 001.0 01.00 1.000 1.0000



3.5 ALARM KEY PARAMETERS

INDICATOR PARAMETER RANGE

L Low Alarm

H High Alarm

t Alarm Timer 1 0-999 seconds

t. Alarm Timer 2 0-999 seconds

rL Relay Energization

U Units dU or PEr (%)

AF Alarm Function 0 - 3

Sr Self Reset 0 or 1

Ar Alarm Reset b or rb

bU Buzzer Function 0 – 3

rb Remote buzzer - O I P

rA Remote alarm indication - O F LH

rt Re-alarm timer 0-999 minutes

tU Timer units S or h

r⌟P Relay pulse O or I

Low Alarm

The low alarm threshold. See Units below.

If a low alarm is not required then it can be turned off by pressing the RANGE

         key while the Low threshold is being displayed. The display will then show L OFF.

High Alarm

          key while 

The high alarm threshold. See Units below.

If a high alarm is not required then it can be turned off by pressing the RANGE 

the low threshold is being displayed. The display will then show H OFF.

17
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Alarm Timer 1 & 2

Alarm delays in seconds. See Alarm Function below.

Relay Energization

nd The relay is normally de-energized and will energize when in alarm.
nE The relay is normally energized and will drop out when in alarm.

The front panel LED is red when in alarm regardless of the relay
energization.

Units

dU The alarm thresholds are displayed in the same units as currently
selected for display.

PEr The alarm thresholds are displayed as a percentage of the full scale
range of the sensor.

Self Reset

See the description of alarm functions 2 and 3.

Alarm Reset

For alarm modes 2 & 3, this sets the function of the key. If set to  then the buzzer and the 
relay will be reset. If set to  then only the buzzer is reset.

Internal Buzzer Function

0 = The internal buzzer is disabled.
1= The internal buzzer sounds continuously when in alarm.
P= The internal buzzer pulses on and off when in alarm.
Remote Buzzer Function & Remote Alarm Indiation
See remote display section

Re-alarm timer

The re-alarm timer can be set between 1 and 999 minutes. If the re-alarm timer is set to zero 
then it is disabled. The re-alarm timer starts when the mute is operated. If the alarm condition 
is still present when the re-alarm timer expires, the buzzer and the relay are turned on again.

Timer Units

S The alarm timers are in seconds and the re-alarm timer is in minutes.
h The alarm timers and re-alarm timer are in hours.

Relay Pulse

If this parameter is set to 1 then the relay will pulse on and off when in alarm.
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Alarm Function

0     MODBUS SET ALARM

The sensor does not generate any alarms in alarm mode zero. The alarm relay, the 
internal buzzer and the remote display alarm are driven directly via MODBUS. See 
MODBUS communications specification.

1     INTERNALLY SET ALARM

This is only used for applications where the keyboard and display are not fitted. The 
alarm pot on the PCB sets a threshold as a percentage of the full scale range of the 
sensor. The relay is energised if the signal is below this threshold for longer than 10 
seconds. The internal buzzer doesn’t function in this mode.

2     KEYBOARD SET ALARM

If the signal is outside of either of the thresholds for longer than the Timer 1 setting 
then the relay is set, the buzzer sounds and the keyboard LED changes from Green to 
Red.

If the         key is pressed the buzzer will go off, the relay will be reset if the 
parameter is set to , the keyboard LED stays red.

When the signal has come back into threshold for longer than the Timer 2 setting and  
the Sr setting is 1, the alarm will be reset. If Sr is 0 then the alarm will not reset until
the        key is pressed.

3     KEYBOARD SET ALARM – STAGE 1/STAGE 2

If the signal is outside of either of the thresholds for longer than the Timer 1 setting 
then the buzzer sounds and the keyboard LED changes from Green to Red. Timer 2 then 
starts and if the signal is still out of threshold when Timer 2 expires then the relay is 
set.

Pressing the          key before Timer 2 expires will reset the buzzer. The relay will still 
be set when Timer 2 expires.

Pressing the         key after Timer 2 expires will reset the buzzer and will also reset the 
relay if the  parameter is set to rb.

If  = 1, the alarm will reset automatically when the signal has come back into 
threshold.

If Sr = 0, the alarm will reset automatically if the signal comes back within threshold 
before Timer 2 expires. The        key will need to be pressed to clear the alarm once 
Timer 2 has expired.
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To activate the Alarm Test Mode, hold down the         and         keys simultaneously until the 
display shows tESt.

The internal relay will be switched on and off at 1 second intervals until the
         is pressed.

If this test mode is not manually cancelled by pressing the         key then it will automatically 
stop after a period of 15 minutes.

The sensor will continue to otherwise operate normally during this test mode.

To perform a Manual Zero, hold down the         key until the display reads 2Ero.

The internal electronic air valve will be switched to remove the air pressure from the sensor 
allowing the sensor zero to be measured automatically and adjusted if necessary.

The pressure tubes do not have to be removed during this procedure, as the internal valve will 
operate to remove the air pressure.

ALARM TEST MODE4

MANUAL ZERO5

When originally supplied the sensor has no password entered, and all functions are accessible.

Once a password has been entered, all settings can only be viewed. The keys will not 
have any effect on the values unless the password has been entered.

PASSWORD ENTRY

Hold down both the Range Key and Down Key simultaneously for 1 second.

The display will read _ _ _ _ , enter the 4 digit password. If the password is accepted, the 
display will read good. The right hand decimal point will now be lit to show that a password is 
active.

The password will timeout after a period of 3 minutes with no keyboard activity.

PASSWORD OPERATION6



NEW PASSWORD ENTRY

If a password already exists, this will have to be entered before a new password can be 
entered.

Hold down both the Range Key and Up Key simultaneously for 1 second.

The display will read 1_ _ _ _ , enter a 4 digit password.
The display will read 2_ _ _ _ , enter the same 4 digit password.

If both the 4 digit passwords match then the display will read good and the new password has 
been accepted. If the passwords did not match, the display will read bAd indicating that the 
new password was not accepted.

REMOVING PASSWORD

Enter the existing password as described in ‘PASSWORD ENTRY’. Now start to enter a new 
password, when the display shows 1_ _ _ _ hold down the ZERO         key until the display shows 
CLEAr.

DEFAULT PASSWORD

new password was not accepted.

REMOVING PASSWORD

Enter the existing password as described in ‘PASSWORD ENTRY’. Now start to enter a new 
password, when the display shows 1_ _ _ _ hold down the ZERO         key until the display shows 
CLEAr.

DEFAULT PASSWORD

>0<

>0<

CALIBRATION MODE7

Note: If a password has been set then this will need to be entered before the calibration mode 
can be accessed.

To enter the calibration mode hold down both the Range key         and Zero key        
simultaneously until the display goes BLANK and then release. The right hand decimal point will 
now flash to indicate that the calibration mode is active.

In calibration mode the display and output smoothing values are temporarily set to zero.

The calibration mode can be cancelled by holding down the same two keys again until the 
display goes BLANK and then release.

21
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7.1 OUTPUT RANGE CONFIGURATION

Output key - Calibration Mode

INDICATOR PARAMETER RANGE

u _
Minimum Output Voltage 

(e.g.0V) 0-10

u
Maximum Output Voltage 

(e.g.10V) 0-10

I _
Minimum Output Current 

(e.g.4mA) 0-20

I ¯
Maximum Output Current 

(e.g.20mA) 0-20

OPF
Calibration mode output 

freeze 0 or 1

Note: Calibration mode will exit automatically when this menu is exited.

7.2 SENSOR SPAN CALIBRATION

Range key - Calibration Mode

INDICATOR

CAL_P (Positive) See Procedure below

CAL_n (Negative) See Procedure below

Manually Zero the sensor.

Connect a calibrator to the positive (+) nipple and apply full scale positive pressure.

Enter the calibration mode, as described previously.

Hold down the Range key         . The display will briefly show CAL_P then show the pressure 
reading with the right hand decimal point flashing quickly, this indicates Span Calibration Mode.

The Up/Down keys can be used to alter the display, making the values the same for 
both the sensor and the calibrator.

If there is no negative range to calibrate, the next procedure can be bypassed.

Press the Range key         . The display will briefly show CAL_n then show the pressure reading 

with the right hand decimal point flashing quickly. Apply pressure to the negative (-) nipple and 

use the Up/Down keys                to alter the display, making the values the same for both the 

sensor and the calibrator.



7.3 CALIBRATION MODE OUTPUT FREEZE

If the OPF parameter is set to 1, the voltage and current outputs will be held at their values 
prior to entering calibration mode. The outputs will return to normal when calibration mode 
exits. Values read by MODBUS communications are not affected by this parameter.

Press the Range key to finish. The sensor will return to its normal operation ending the 
calibration mode. The right hand decimal point will stop flashing.

PID CONTROL MODE8

The PID menu is accessed by holding down the         key and the         key.

INDICATOR PARAMETER RANGE

Pid Pid mode O A H

H Hand setpoint 0.00 – 99.9

t Auto setpoint

P Proportional gain* 0.00 - 999

I Integral gain* 0.00 - 999

d Derivative* 0.00 - 999

b Dead band 0.00 – 99.9 %

r Ramp speed* 0.00 – 999 sec

Co Control output U I UI

SF Smoothing factor 00-99

dir Control direction P or n

>0<

*When changing these values, the control loop is updated with the new value as soon as the UP 
or DOWN key is released. This allows adjustment of the parameter in real time. To store the 
change in value the OUTPUT must be pressed to move to the next parameter. If the         k>0< ey is 
pressed, the change is not saved.

PID MODE

O = Off. PID mode is disabled. The voltage and current outputs revert to being sensor outputs. 
A = Auto. PID automatic mode. The output selected for PID control is controlled to maintain 
the pressure at the automatic setpoint. A brief press on the         key will change the display to 
show the control output temporarily. After 15 seconds the display reverts to normal operation. 
H = Hand. The control output is fixed at the hand setpoint.
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HAND SETPOINT

In hand mode, the control output will be fixed at this value. The value is between 0.0 and 
99.9% of full scale output. e.g. with a 50.0% setpoint the output will be 5V on the 0-10V voltage 
output or 12mA on the 4-20mA output.

The keys are used to change the setpoint. The control output will change 
immediately.

There is a bumpless transfer of control when switching between auto and hand modes. When 
switching from auto to hand operation the hand setpoint will be changed to be the same as the 
current output. When switching from hand to auto the output will initially start controlling at 
the hand setpoint.

AUTOMATIC SETPOINT

The automatic setpoint is set in the same units as the sensor is displaying. In normal operation, 
a brief press on the key displays the setpoint for a few seconds.

P Proportional Gain

I Integral Gain

D Derivative

DEADBAND

The control output will be frozen if the input signal is within the deadband. The deadband is set 
as a percentage of the full scale range of the sensor in the selected display units. The full scale 
range can be viewed by briefly pressing the key.

RAMP SPEED

This sets the rate at which the output changes in seconds.

CONTROL OUTPUT

U=Voltage output is control output. Current output is sensor output.

I= Current output is control output. Voltage output is sensor output.

UI=Both outputs are control outputs.

Note that in calibration mode, the control output remains fixed at it’s value prior to calibration 
mode being started. The output starts controlling again when calibration mode exits.
See calibration mode if it is required to change the output range, e.g. from 4-20mA to 0-20mA.

SMOOTHING FACTOR

The signal to the PID control loop may be smoothed by setting a smoothing factor.
00=no smoothing. 99=maximum smoothing.



REMOTE DISPLAY9

A remote display can be connected to terminals 7 – 10 on the sensor. The remote display 
replicates the value shown on the instrument display when the instrument is in normal 
operation.

When the instrument keyboard is being operated and its display is showing a parameter, this 
value is not sent to the remote display. The remote display value will be frozen until the 
instrument reverts to normal operation.

The remote display has a mute button which does exactly the same function as pressing the key 
on the instrument. Pressing the on the instrument or the remote mute will mute the internal 
buzzer and the remote buzzer.

The remote display has its own parameters. To access the parameters the plate must be 
removed to access the two buttons on the rear of the circuit board. Hold down both buttons 
until the first parameter is shown and then release. The top key will now increment the setting 
and the bottom key will decrement the setting. To move to the next parameter hold both keys 
down. Holding both keys on the final parameter will go back to normal operation.

INDICATOR PARAMETER RANGE FACTORY 
SETTING

S Software version e.g. 1.00

o Operating Mode SEn AnI dPc SEn

Ad Address I 2 I

bU Buzzer* O I P I

AL Display alarm indication* O F LH LH

* These settings can be overridden by parameters in the sensor. See Buzzer and Alarm
Indication below

SOFTWARE VERSION

The version of the software used in the remote display.

ADDRESS

The PV-210, V-SENSOR and VP-SENSOR are only capable of driving one remote display so the 
address is not relevant. It can be set to 1 or 2 with no difference in operation.
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DIRECTION

P=The output voltage increases if the input is below setpoint.

n= The output voltage decreases if the input is below setpoint.
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OPERATING MODE

This must be set to SEn to configure the display as a remote display for the PV-210, V-SENSOR 
and VP-SENSOR

BUZZER & ALARM INDICATION

The buzzer and alarm indication functions on the remote display can be set on the sensor or 
they can be set on the remote display. If the rb or rA parameter on the sensor is set to show a 
dash then the setting on the remote display is used otherwise the setting on the sensor is used.

BUZZER

O = Off. The buzzer will not sound.

I = On. The buzzer will sound continuously when in alarm until muted.

P = Pulsed. The buzzer will pulse on and off when in alarm until muted.

ALARM

O = No display alarm indication.

F = The display will flash when in alarm.

LH = The display will flash LO when in low alarm or HI when in high alarm.

FAULT DISPLAY

If communications to the display fails for more than 30 seconds, or if the number to be 
displayed is outside the range of the display, then ----- is displayed.

COMMUNICATIONS10

Protocol MODBUS RTU

Interface

2 Wire EIA/TIA-485 (RS485)
1/4 unit load.

Line polarization is not required.
Driver is fault protected to ± 60V.

Baud Rate 9600

Parity None

Bits 8

Stop Bits 1

Response time The sensor will start to reply within15ms
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Available registers

Reg
1 based

Description Data 
Type

Read/
Write

Function 
Code

40138 Low alarm threshold See “alarm thresholds” 
below for data type and 
scaling

R/W 0x03 read
0x06 
write

40139 High alarm threshold R/W 0x03 read
0x06 
write

40140 Alarm timer 1 u16 In seconds if timer units 
are in seconds or 0.1h if 
timer units are in hours.
See Alarm Function 
parameter in 
Section 2.5 for more 
information.

R/W 0x03 read
0x06 
write

40141 Alarm 1 status u16 Alarm mode 2, 1=relay 
is on
Alarm mode 3, 1=stage 
1 alarm is on

R 0x03

40142 Alarm 2 status u16 Alarm mode 2, 1=buzzer 
is on
Alarm mode 3, 1=stage 
2 alarm is on

R 0x03

40143 Alarm timer 2 u16 As Timer 1 above. R/W 0x03 read
0x06 
write

40144 Not used

40145 Not used

40146 Heartbeat u16 Increments once per 
second. Rolls over to 
zero after 65535.

R 0x03

40147 Relay drive u16 For use with Alarm 
mode 0
0= Relay off, 1 = Relay 
on

R/W 0x03 read
0x06 
write

40148 Buzzer drive For use with Alarm 
mode 0
0= Buzzer off, 1 = 
Buzzer on

40149 
40150

Display value real The value displayed on 
the Sensor display as a 
floating point value.

R 0x03
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40151
40152

Pascals real The measured pressure 
as a floating point 
value.

R 0x03

40153
40154

Control setpoint real The setpoint for the 
PID control loop. If PID 
control is not being 
used then the PID 
setpoint can be set to a 
value by the keyboard 
and read back here e.g. 
to show the normal 
operating setpoint.

R/W 0x03 read
0x10 
write

40155 PID output s16 PID control output as a 
signed integer. Range is 
±4095

R 0x03

40156 Not used

40157 Not used

40158 Pascals s16 The measured pressure 
as a signed integer. The 
resolution is 0.1Pa for 
sensor ranges < 2500Pa 
or 1Pa for ranges >= 
2500Pa .

R 0x03

ADDRESSING

A maximum of 128 instruments may be connected or up to 247 if a bus repeater is used. 
Addresses of 1-255 may be configured but addresses 248-255 are reserved in the MODBUS 
specification. Do not use address 255.

DATA TYPES

real IEEE 32 bit floating point value. See below for formats.

s16 Signed 16 bit integer -32768 to 32767

u16 Unsigned 16 bit integer 0-65535

FLOATING POINT VALUES

Floating point values are represented as IEEE 754 32 bit floating point numbers which are stored 
in 2 consecutive registers. The float format parameter (parameter FF on the range key menu) 
specifies the byte order used to store the floating point numbers. This value is factory set to 1 
but can be changed to suit the application.

For example, if the display value was 123.456 then the IEEE 754 representation is 0x42F6E979. 
The table below shows the register values for each of the formats.
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Float Format 
Parameter

Storage method Registers

40149 40150

0 Little Endian 0x79E9 0xF642

1 Little Endian, with bytes swapped 0xE979 0x42F6

2 Big Endian 0x42F6 0xE979

3 Big Endian, with bytes swapped 0xF642 0x79E9

ALARM THRESHOLDS

The alarm thresholds are unsigned 16 bits values with the zero offset to 32768. This is not the 
same as a signed 16 bit integer.
A value of 0 in the register = -32768.
A value of 32768 in the register = 0.
A value of 65535 in the register = +32767.

The resolution will depend on the range of the Sensor and the display units.

Units Resolution
Pa Range < 200Pa, 0.1Pa. Range >= 200Pa. 1.0Pa.

hPa Range < 10hPa, 0.001hPa. Range >=10hPa 0.01hPa units

kPa Range < 10kPa, 0.001kPa. Range >=10kPa 0.01kPa units

m/s 0.01m/s units

l/s 1l/s

m3/s 0.01m3/s

m3/h 1m3/h

Acr 0.01 Air changes per hour

SPECIFICATIONS11

Measurement 
Range

Any Range from 0-25Pa or -/+25Pa up to 0-7500Pa or -/+7500Pa

Overload Capacity If over pressure protection is off:
Ranges 25Pa - 150Pa up to max 1200Pa
Ranges from 200Pa - 5000Pa up to max 10 times of range.
>5000Pa up to max 50,000Pa

Media Non corrosive gases such as Air, N2, O2, Co2, N2O and inert gases

Diaphragm Unit Beryllium Copper suitable for high concentration of Formaldehyde.

Power Supplies 24Vac, 24Vdc, 110Vac or 230Vac.
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Power consumption 24Vdc Maximum 90mA or 120mA with remote display.

24Vac Maximum 165mA or 195mA with remote display.

110Vac Maximum 40mA.

230Vac Maximum 20mA.

Voltage Output 
Signal

0-10V (0 to100% of Range) RL = 5kOhm min.
Other output signals (e.g. 2-10V) programmable via front keyboard.
Output may be configured as a control output.

Current Output 
Signal

4-20mA (0 to100% of Range) RI = 500 Ohm max.
Other output signals (e.g. 0-20mA) programmable via front keyboard.
Output may be configured as a control output.

Internal buzzer Internal buzzer can be configured to sound continuously or pulsed when the 
sensor is in alarm. Can be muted from the keyboard.

Keyboard LEDs Green and Red keyboard LEDs indicate healthy or alarm condition.

Relay output 1 single pole changeover relay contact for alarm indication.
May be configured as low alarm, high alarm or both.
May be configured as normally energized or normally de-energized.

Contact rating:

Rated load 0.5A at 125Vac, 1A at 24Vdc

Contact material Ag + Au-clad

Max. switching capacity 62.5VA, 30W

Min. Permissible load 1mA at 5Vdc

MODBUS 
communications

Sensor reading and alarm status can be read via MODBUS communications.

Control function One of the outputs can be configured as a control output for PID control of a 
0-10V/ 4-20mA actuator or inverter.

Remote display 
output

1 or 2 CMR digital remote LED displays may be connected. If two are 
connected then one will need to be externally powered.

Hysteresis/
Repeatability

0.1% Typical of Full Scale.

Linearity 
(Accuracy)

< +/- 1.0% of Full Scale in Pressure Mode up to 50 Pa - < +/- 0.5% 50 Pa and 
above.

Zero Drift 0.05%K (+10°C to +50°C) - Automatically corrected if Auto-Zero function is 
enabled.

Operating 
Temperature

-10°C to +50°C.

Mounting Position Vertical
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SPECIFICATIONS CONTINUED

Enclosure Plastic (ABS) Light Grey (RAL7035) - Protection IP65.
Optional Die-cast Aluminium Light Grey (RAL7035) - Protection IP65.

Dimensions & 
weights
(Including 
mounting feet)

ABS Housing:

Height 146mm

Width 122mm

Depth 80mm

Weight 0.7kg

Aluminium Housing:

Height 120mm

Width 145mm

Depth 82mm

Weight 1.2kg

Electrical 
Connections

ABS Housing: 1 x M20 and 1x M12 plastic glands
Aluminium Housing: 1 x M20 and 1 x M16 metal glands.
Internal removable Screw Terminals.

Air Tube 
Connections

Positive and Negative Pressure Barbed Nipple 6mm OD x 11mm long or 4mm 
OD x 11mm long.
6mm or ¼” Stainless Steel compression fittings available on the Aluminium 
enclosure.

Conformity IP65.
EN61326-1 EMC - EN61010-1 SAFETY.

Calibration 
Certificate

Supplied with Certificate traceable to National Standards (UKAS).



WARRANTY12
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Oceanic Systems warrants this product to be free from defects in materials and workmanship for 
one year from the date of original purchase. If within the applicable period any such products shall 
be proved to Oceanic Systems satisfaction to fail to meet the above limited warranty, such products 
shall be repaired or replaced at Oceanic Systems option. Purchaser’s exclusive remedy and Oceanic 
Systems sole obligation hereunder, provided product is returned pursuant to the return requirements 
below, shall be limited to the repair or replacement, at Oceanic Systems option, of any product not 
meeting the above limited warranty and which is returned to Oceanic Systems; or if Oceanic Systems 
is unable to deliver a replacement that is free from defects in materials or workmanship, Purchaser’s 
payment for such product will be refunded. Oceanic Systems assumes no liability whatsoever for 
expenses of removing any defective product or part, or for installing the repaired product or part or 
a replacement therefore or for any loss or damage to equipment in connection with which Oceanic 
Systems products or parts shall be used. The foregoing warranties shall not apply with respect to 
products subjected to negligence, misuse, misapplication, accident, damages by circumstances 
beyond Oceanic Systems control, to improper installation, operation, maintenance, or storage, or to 
other than normal use or service.
THE FOREGOING WARRANTIES ARE EXPRESSLY IN LIEU OF AND EXCLUDES ALL OTHER EXPRESS 
OR IMPLIED WARRANTIES, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND OF FITNESS FOR A PARTICULAR PURPOSE.
Statements made by any person, including representatives of Oceanic Systems, which are inconsistent 
or in conflict with the terms of this Limited Warranty, shall not be binding upon Oceanic Systems 
unless reduced to writing and approved by an officer of Oceanic Systems.
IN NO CASE WILL OCEANIC SYSTEMS BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES, 
DAMAGES FOR LOSS OF USE, LOSS OF ANTICIPATED PROFITS OR SAVINGS, OR ANY OTHER LOSS 
INCURRED BECAUSE OF INTERRUPTION OF SERVICE. IN NO EVENT SHALL OCEANIC SYSTEMS 
AGGREGATE LIABILITY EXCEED THE PURCHASE PRICE OF THE PRODUCT(S) INVOLVED. OCEANIC 
SYSTEMS SHALL NOT BE SUBJECT TO ANY OTHER OBLIGATIONS OR LIABILITIES, WHETHER ARISING 
OUT OF BREACH OF CONTRACT OR WARRANTY, TORT (INCLUDING NEGLIGENCE), OR OTHER THEORIES 
OF LAW WITH RESPECT TO PRODUCTS SOLD OR SERVICES RENDERED BY OCEANIC SYSTEMS, OR ANY 
UNDERTAKINGS, ACTS OR OMISSIONS RELATING THERETO.
Oceanic Systems does not warrant that the functions contained in any software programs or products 
will meet purchaser’s requirements or that the operation of the software programs or products will 
be uninterrupted or error free. Purchaser assumes responsibility for the selection of the software 
programs or products to achieve the intended results, and for the installation, use and results 
obtained from said programs or products. No specifications, samples, descriptions, or illustrations 
provided by Oceanic Systems to Purchaser, whether directly, in trade literature, brochures or other 
documentation shall be construed as warranties of any kind, and any failure to conform to such 
specifications, samples, descriptions, or illustrations shall not constitute any breach of Oceanic 
Systems limited warranty.

WARRANTY RETURN PROCEDUREe

To apply for warranty claims, contact Oceanic Systems or one of its dealers to describe the problem 
and determine the appropriate course of action. If a return is necessary, place the product in its 
original packaging together with proof of purchase and send to an Authorized Oceanic Systems 
Service Location. You are responsible for all shipping and insurance charges. Oceanic Systems will 
return the replaced or repaired product with all shipping and handling prepaid except for requests 
requiring expedited shipping (i.e. overnight shipments). Failure to follow this warranty return 
procedure could result in the product’s warranty becoming null and void.

Oceanic Systems (UK) Ltd reserves the right to modify or replace, at its sole discretion, without prior 
notification, the warranty listed above.



TECHNICAL SUPPORT13

If you require technical support for any Oceanic Systems products you can reach us using any of 
the following ways:

● Tel:  +44(0)1425 610022
● Fax: +44(0)1425 614794
● Email: support@osukl.com
● Web:   www.osukl.com
● Post:   Oceanic Systems (UK) Ltd

Unit 10-11 Milton Business Centre
Wick Drive, New Milton, Hampshire BH25 6RH

Oceanic Systems (UK) Ltd
Unit 10 -11 Milton Business Centre, Wick Drive,
New Milton, Hampshire, BH25 6RH, United Kingdom

Tel: +44(0)1425 610022        Tel (USA): (844)898 6462
Fax: +44(0)1425 614794      Email: sales@osukl.com
Web: www.osukl.com

Copyright © 2019 Oceanic Systems(UK) Ltd. All rights reserved. Our policy is one of continuous product improvement so product 
specifications are subject to change without notice. Oceanic Systems products are designed to be accurate and reliable. However, 
they should be used only as aids to vessel monitoring, and not as a replacement for traditional navigation and vessel monitoring 
techniques. NMEA2000® is a registered trademark of the National Marine Electronics Association.
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