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Symbols used 

Symbol Description 

 Warning to proceed strictly in accordance with the information contained in 
the documentation in order to ensure the safety and full functionality of the 
device. 

 
Information particularly useful during installation and operation of the device. 

 
Information particularly useful during installation and operation of an Ex type 
device. 

 
Information on disposal of used equipment. 

BASIC REQUIREMENTS AND SAFE USE 

 
The manufacturer will not be liable for damage resulting from incorrect instal-
lation, failure to maintain suitable technical condition of the device, or use of 
the device other than for its intended purpose. 

Installation should be carried out by qualified staff having the required au-
thorizations to install electrical and I&C equipment. The installer is responsi-
ble for performing the installation in accordance with this manual and with 
the electromagnetic compatibility and safety regulations and standards ap-
plicable to the type of installation. 

In systems with I&C equipment, in case of leakage, there is a danger to staff 
due to the medium under pressure. All safety and protection requirements 
must be observed during installation, operation and inspections. 

If a device is not functioning correctly, disconnect it and send it for repair to 
the manufacturer.  

  

 In order to minimize the risk of malfunction and associated risks to staff, do 
not install or use the device particularly unfavourable conditions, where the 
following dangers occur: 

- possibility of mechanical impacts, excessive shocks and vibration; 

- excessive temperature fluctuation; 

- condensation of steam, dust, ice. 

 

Changes made to the production may be introduced before the paper version of the userôs 

manual is updated. The up-to-date userôs manual is available on the manufacturer's website: 

www.delta-mobrey.com. 

http://www.delta-mobrey.com/
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1. INTRODUCTION 

1.1. Purpose of the document 

The scope of this manual is smart pressure transmitters D21 and smart differential pressure 
transmitters D31, D34, D35 (hereinafter referred jointly to as transmitters) in flameproof ver-
sion Exd and in intrinsically safe version and in flameproof version, marked with Exi and Exd. 
This manual contains data, tips and recommendations for safe installation and operation of 
transmitters, as well as proceeding in case of possible failure. 
 
In addition, if necessary, please refer to the Technical Information: 

- Technical Information containing detailed technical data, parameters and recommen-
dations for installation and operation. 
 

In case of Ex types of the device, it is mandatory to read Explosion-proof Device 

Manual IOM-D21-D31-EX D-A:SEPT2019, containing detailed data concerning the 

Ex transmitters. 

1.2. Symbols used 

The information which is particularly relevant and useful from the point of view of the user is 

additionally marked with special symbols. Descriptions of the individual symbols are available 

on the page of this Userôs Manual ï see (Č Symbols used). 

1.3. Trademarks 

HART® is a registered trademark of FieldComm Group. 

Windows® ï is a registered trademark of Microsoft Corporation. 
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1.4. Definitions and abbreviations 

Table 1. Definitions and abbreviations. 

Item 
no. 

Abbreviation Meaning 

1 LRV 

ñLower Range Valueò ï the value of the set range expressed in physical units corre-
sponding to the current of 4.000mA, i.e. 0% of the output setpoint. The set range cannot 
exceed the set range limits. The minimum width of the set range |(URV-LRV)| is limited 
to 10% of the base range (URL-LRL). 

`2 URV 

ñUpper Range Valueò ð the value of the set range expressed in physical units corre-
sponding to the current of 20.000mA, i.e. 100% of the output setpoint. The set range 
cannot exceed the set range limits. The minimum width of the set range 
|(URV-LRV)| is limited to 10% of the base range (URL-LRL). 

3 
LRL 
LSL 

ñLower Range Limitò or ñLower Sensor Limitò ï lower limit of set range expressed in physi-
cal units. Value (URL-LRL) or (USL-LSL) is referred to as the base transmitter range. 

4 
URL 
USL 

ñUpper Range Limitò or ñUpper Sensor Limitò ï upper limit of set range expressed in physi-
cal units. Value (URL-LRL) or (USL-LSL) is referred to as the base transmitter range. 

5 LPL 

ñLower Processing Limitò ï lower limit of digital processing of measured value.  
The transmitter processes a digital measurement up to 50% of the base range width 
below the lower limit of set range LRL (LSL). After reaching the LPL and when below 
this value up to LSAL, the transmitter freezes the refreshing of digital value of the 
measurement. In this situation, error number E0128 will be displayed on the display and 
diagnostic alarm mode I_AL< 3.600 mA will be set. Additionally, collective status 
PV_OUT_OF LIMITS and status PV_LOW_LIMITED in the Transducer Block will be set, 
which can be read out in the diagnostic tab via HART communication. 

6 UPL 

ñUpper Processing Limitò ï upper limit of digital processing of measured value. 
The transmitter processes a digital measurement up to 50% of the base range width 
above the upper limit of set range URL (USL). After reaching the UPL and when above 
this value up to USAL, the transmitter freezes the refreshing of digital value of the 
measurement. In this situation, error number E0128 will be displayed on the display and 
diagnostic alarm mode I_AL< 3.600 mA will be set. Additionally, collective status 
PV_OUT_OF LIMITS and status PV_HIGH_LIMITED in the Transducer Block will be set, 
which can be read out in the diagnostic tab via HART communication. 

7 LSAL 

ñLower Saturation Limitò ï lower limit of the A/D transmitter processing range. The lower 
limit of the A/D transmitter saturation is on the pressure/differential pressure scale below 
the LPL point and is associated with the minimum pressure, at which the analogue-
digital pressure measurement transmitter reaches the lower limit of the processing ca-
pacity. The exact determination of this pressure is not possible, however usually the 
pressure does not exceed the pressure corresponding to 200% of the base range width 
(URL-LRL) below the lower limit of the digital processing of measured LPL value. After 
reaching LSAL and when below this value, error number E0136 will be displayed on the 
display and the diagnostic alarm mode I_AL < 3.600 mA will be activated. Additionally, 
collective status SENSOR_FAULT, PV_OUT_OF LIMITS, status 
NOREF+ERR@AIN1_AD7794 in the Sensor Block and PV_LOW_LIMITED in the 
Transducer Block will be set, which can be read out in the diagnostic tab via HART 
communication. 

8 USAL 

ñUpper Saturation Limitò ï upper limit of the A/D transmitter processing range. The upper 
limit saturation point of A/D transmitter is on the pressure/differential pressure scale 
above the UPL point and is associated with the maximum pressure at which the ana-
logue-digital pressure measurement transmitter reaches the upper limit of the pro-
cessing capacity. The exact determination of this pressure is not possible, however usu-
ally the pressure does not exceed the pressure corresponding to 200% of the base 
range width (URL-LRL) above the upper limit of the digital processing of measured UPL 
value. After reaching USAL and when above this value, error number E0136 will be 
displayed on the display and diagnostic alarm mode I_AL< 3.600 mA will be activated. 
Additionally, collective status SENSOR_FAULT, PV_OUT_OF LIMITS, status 
NOREF+ERR@AIN1_AD7794 in the Sensor Block and PV_HIGH_LIMITED in the 
Transducer Block will be set, which can be read out in the diagnostic tab via HART 
communication. 
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1.5. Transmitter set range 

The figure below shows the transmitter set range and limits related to allowable set range, 

digital processing range and saturation limits of A/D pressure measurement transducer.  

As standard, values of 4 mA/20 mA currents are assigned to LRV/URV points. In order to 

obtain reverse characteristics, it is possible to reverse the assignment so that the LRV/URV 

points are assigned to 20 mA/4 mA currents. Therefore, the description in the figure below 

takes into account this situation by identifying a point corresponding to 4 mA as LRV/URV. 

For a point of 20 mA, the designation is URV/LRV. 

 

 

Figure 1. Set range and measurement limits. 

 

2. SAFETY  

- The installation and start-up of the device and any operations related to operation 
shall be carried out after thorough examination of the contents of this Manual and 
the instructions related thereto; 

- installation and maintenance should be carried out by qualified staff having the 
required authorizations to install electrical and measuring devices; 

- the device shall be used according to its intended purpose (Č Intended use and 
features) in line with the permissible parameters specified on the nameplate (Č 
Transmitter identification); 

- the protecting elements used by the manufacturer may be less effective if the de-
vice is operated in a manner not consistent with its intended purpose; 

- before installing or disassembling the device, it is absolutely necessary to dis-
connect it from the power source; 

- no repairs or alterations to the transmitter electronic system are permitted. As-
sessment of damages and possible repair may only be performed by the manu-
facturer; 
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- do not use instruments if damaged. In case of failure, the device must be put out 
of operation; 

- in case of transducers equipped with factory-mounted process connector of C 
and CH type, it is unacceptable to loosen the fixing screws of the connector cover 
(item 1). Any tampering will result in a loss of warranty. 

 
 

3. LIST TO CHECK COMPLETENESS OF DELIVERY 

With the transmitter the user receives the following: 
a) Certificate of the Product, which also constitutes a guarantee card. 
b) Userôs Manual IOM-D21-D31-A:SEPT 2019. 
c) Copies of certificates (on request). 
d) Declaration of conformity (on request). 
e) Copies of certificates (on request). 

Additionally, in the case of explosion-proof transmitters: 

f) Manual of Explosion-proof Variant IOM-D21-D31-EX D-A:SEPT 2019 
 

Items b)ïd) are available at www.delta-mobrey.com 
On the manufacturerôs website you can also find: 

- Technical Information. 
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4. TRANSPORT AND STORAGE 

4.1. Delivery check 

After receiving the delivery of the equipment, it is necessary to: 

- make sure that the packaging and its contents were not damaged during transport; 

- check the completeness and correctness of the received order, and make sure no 

parts are missing. 

4.2. Transport 

Transport of transmitters shall be carried out with the use of covered means of transport, in 
original packages or process connectors (with diaphragm provided with protection during 
transport). The packaging shall be protected against movement and direct impact of atmos-
pheric factors. 
 

- The housing, diaphragm and capillaries may be subject to damage; in such  

a case, there is a risk of injury from damaged components. 

- It is not allowed to use capillaries as additional support for diaphragm separa-

tors. 

4.3. Storage 

Transmitters shall be stored in a factory packaging, in a roofed room, without vapours and 
aggressive substances. They shall be also protected against mechanical impact. 
 
Allowable range of storage temperature: 
-40 ... 85°C (-40 ... 185°F). 
 

Exd transmitters have a thermal fuse which trips at +87 ± 2°C. Exceeding the tem-
perature of +85°C may result in disconnection of the transmitter power supply cir-
cuit and the need to repair the transmitter in the service center. 
 

5. GUARANTEE 

The manufacturer shall provide the guarantee under the terms and conditions specified in the 
Certificate of Product, which also constitutes a guarantee card. 

The guarantee shall be repealed if the device is used in against its intended use, 
failure to comply with this Userôs Manual, operation of the device by unqualified 
personnel or interference with the structure of the device. 
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6. IDENTIFICATION 

6.1. Manufacturer's address 

Delta Mobrey Limited 

Hudson House, 

Albany Park, 

Camberley, Surrey, GU16 7PL  

www.delta-mobrey.com 

 

6.2. Transmitter identification 

Each transmitter is equipped with a nameplate showing the following data: 

 

Figure 2. Nameplate ï graphic version. 

 

1. Logo and name of manufacturer. 

2. CE mark. 

3. Product code. 

4. Transmitter type. 

5. Type of process connector. 

6. Transmitter ID model. 

7. Base range. 

Delta Mobrey Ltd, Dogflud Way, Farnham, GU9 7SS 

 

 
www.delta-mobrey.com 

http://www.delta-mobrey.com/
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8. Permissible range of ambient temperature. 

9. Maximum static pressure. 

10. Value of supply voltage. 

11. Output signal. 

12. Transmitter serial number. 

13. Year of manufacture. 

14. Material of wetted parts. 

15. IP protection rating. 

16. Note about the obligation to read the manual. 

17. Manufacturer's address. 

Additionally, the specific types of transmitters have the following data: 

18. Designation of the explosion-proof type, designation of a certificate ï for transducers 

with ATEX and/or IECEx certificate. 

19. Data provided in case of types compliant with other directives and certificates. 

20. Number of the notified body for transmitters with ATEX certificate. 

21. Number of the notified body for transmitters with different certificates. 

Additionally, for Exd transmitters, on the plate the type of cable entry is indicated. 

6.3. Identification of sensor/measuring head type 

The head of each transmitter is marked on the housing with a number providing its clear and 

unambiguous identification. 

6.4. CE mark, declaration of conformity 

The device has been designed to meet the highest safety requirements. It has been tested 

and was shipped from the factory in a condition that is safe for operation. The device com-

plies with the applicable standards and regulations listed in the EU Declaration of Conformity, 

and therefore complies with the statutory requirements of EU directives. Delta-Mobrey Lim-

ited confirms the compliance of test results of the device with the requirements by placing the 

CE mark on it. 
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7. Construction 

The basic components of the transmitter include two-chamber housing with microprocessor 

processing unit and an anti-interference filter in separate chambers and a measuring head. 

7.1. Intended use and features 

Pressure transmitters D21 and differential pressure transmitters D31, D35, D34 are designed 

for measurements in industrial automation systems, where the processed values of pres-

sures (over- and under pressure) or absolute and differential pressures for: gases, steam and 

liquids are used. 

Transmitters are equipped with a variety of different types of process connectors. 

Depending on the application and the medium measured, they can be installed 

with direct or distance separators, valve manifolds or shut-off valve. This allows for 

measurement of various media such as: viscous, aggressive media and media at 

high and low temperatures. Shut-off valves are used to isolate the transmitter from 

the measuring medium, and valve manifolds allow the transmitter to be started and 

zeroed at static pressure. 

 

The D35 transmitters are equipped with a number of different types of separators. 

Depending on the application and the medium being measured, the transmitters 

are installed with direct or distance separators. This makes it possible to measure 

various media, such as dense, aggressive media, as well as high and low temper-

ature media. 

 

The D34 transmitters are designed for measuring pressure, under and differential 

pressure of non-aggressive gases. Typical applications are measurements of blast 

pressure, chimney draft, pressure or under pressure in combustion chambers. 

 

Transmitters provide output signal 4...20 mA (20é4 mA in an inverted system), in 

a two-wire power supply system (current loop). Communication with the transmit-

ter is ensured by using modulation FSK BELL202 with HART protocol 5.1. The 

configuration of the transmitters is performed by using: 

- local keypad; 

- DKAP03 or other type communicator using DDL libraries; 

- computer with D-Soft and HART/RS232 or HART/USB converter; 

- computer with software using DDL or DTM libraries; 
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7.2. Transmitter housing 

The two-chamber housing of transmitters made of high-pressure aluminium alloy cast or ac-

id-resistant steel, are closed with bolted-on covers, one of which has a small glass pane.  

The housings have an internal and external earth clamp. When the cover of the main plate 

compartment is unscrewed, it is possible to change the position of the display module by the 

angle of every 15°. In the other chamber with threaded outlets (1/2NPT or M20x1.5) enabling 

to mount glands for connection cables, there is an anti-interference filter board with a terminal 

block. 

7.3. Processing unit 

The measuring head outputs an electric signal proportional to the pressure and temperature 

value, which is converted into a digital form and in this form, via an optoelectronic barrier, is 

transmitted to the main processor, which computes the exact pressure and temperature val-

ues. Process variables are displayed on LCD and the pressure value is transformed to 4...20 

mA analogue signal. The BELL202 modem and the implemented HART stack Rev. 5.1 al-

lows the transmitter to communicate using HART protocol. The electrical connector of the 

transmitter is protected by an anti-interference and surge protection filter. Transmitters moni-

tor the operation of their blocks and if malfunctions occur, they inform about errors, displaying 

messages on LCD, simultaneously setting low alarm current in the current loop. 

7.4. Measuring head 

A measuring element of the head is a piezoresistive silicon sensor separated from the meas-

ured medium by a separating diaphragm and dedicated gauge fluid. Pressure transmitter 

heads are equipped with process connectors. Data on the process connectors are provided 

in Technical Information. 

7.5. Separators 

Separators are used for the measurement of chemically aggressive, dense, food media or 

media with temperatures exceeding the temperature of the sensor and transmitter. The data 

of separators are included in the data sheets and in Technical Information.  

 

8. INSTALLATION 

8.1. General recommendations 

It is recommended that the impulse tubes are installed at a gradient (not vertically, 

not horizontally unless the impulse tube is looped). Mount the impulse tubes as 

short as possible with a sufficiently large diameter, without sharp bends to avoid 

the possibility of clogging. The configuration of impulse tubes and valve connec-

tion system shall be selected taking into account the measurement conditions. 
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8.1.1. Transmitter installation site 

Pressure and differential pressure transmitters can be installed both indoors and outdoors. If 

the transmitter is to operate in open air, it is recommended that it be placed in a box or under 

a roof. The location of the transmitter in the facility shall provide access for operators and 

protection against mechanical exposure. 

8.1.2. Low temperature of measuring media 

For measurements of pressure of liquids having a solidification temperature above 

the ambient temperature, it is necessary to provide protection of the measurement 

system against freezing. This applies especially to the installation of transducers in 

open air. 

Impulse tubes filled, for example, with a mixture of ethylene glycol and water or other liquid 

with the solidification temperature lower than the ambient temperature, are used as protec-

tion. It is also possible to use the available thermal insulation methods. However, it is im-

portant to note that the thermal insulation of transmitter and impulse tubes can only protect 

them against short-term operation at low temperatures. When low temperatures continue for 

long time, the transmitter and impulse tubes must be heated. 

8.1.3. High temperature of measuring media 

For transmitters the temperature of pressure sensor in the measuring head must not exceed 

+85°C. Sufficiently long impulse tubes shall be used additionally as a protection of the meas-

uring head against temperature higher than +85°C, or if not possible, separators with radiator 

to dissipate heat and reduce the temperature of the transmitter measuring head are to be used. 

More information in Technical Information. 

8.1.4. Mechanical vibrations, surge 

Transmitters are resistant to vibrations of the installation site. Where excessive vibrations 

may occur, the transmitters shall be insulated using flexible impulse tubes or other place of 

installation should be selected and distance separators should be used. More information in 

Technical Information. 

If there is a risk of exposure to impacts with heavy objects, which in extreme 

cases may lead to the breakage of a part of the system with the transmitter and 

the leakage of the medium, for safety reasons and to prevent sparking as well 

as damage to the transmitter it shall be necessary to use appropriate shields or 

other protection measures, or avoid installation of transmitters in such places. 
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8.2. Mounting and connection of mechanical transmitters 

8.2.1. Gas and steam flow rate measurement system 

Measurement of gas flow rate 

Transmitter D31 must be installed above the measuring point so that the condensate can 

flow out of the process capillaries. 

 

 

1. D31. 

2. Shut-off valves. 

3. Pipeline. 

4. Three-way valve. 

5. Orifice or Pitot tube. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Gas flow rate measurement system using D31. 
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Measurement of gas flow rate of low pressure 

 

Transmitter D31 must be installed above the measuring point so that the condensate can 

flow out of the process capillaries. 

 

 

1. D34. 

2. Three-way valve. 

3. Pipeline. 

4. Shut-off valve. 

5. Orifice or Pitot tube. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Measurement system of gas flow rate of low pressure using D34. 
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Measurement of steam flow rate 

Transmitter D31 must be installed below the measuring point. 

Traps (siphons) should be located at the same level as the sampling points and at the same 

distance from the transmitter. 

Before turning the device on fill the impulse tubes up to the height of condensate traps. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. D31. 

2. Shut-off valves. 

3. Pipeline. 

4. Separators. 

5. Drain valves. 

6. Three-way valve. 

7. Traps (condensate traps). 

8. Orifice or Pitot tube. 

Figure 5. Steam flow rate measurement system using D31 
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8.2.2. Liquid flow rate measurement system 

Transmitter D31 must be mounted below the measuring point so that the impulse tubes are 

always filled with liquid and the gas bubbles can freely escape to the process pipe. 

If the measured medium contains particles, it is useful to install separators and drain valves 

to remove deposits. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. D31. 

2. Shut-off valves. 

3. Pipeline. 

4. Separators. 

5. Drain valves. 

6. Three-way valve. 

7. Orifice or Pitot tube. 

Figure 6. Liquid flow rate measurement system using D31. 
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8.2.3. Liquid level measurement system in open tanks 

Transmitter D31 must be mounted below the measuring point so that the impulse tubes are 

always filled with liquid. 

The negative side of pressure connector is open to the atmosphere. 

If the measured medium contains particles, it is useful to install separators and drain valves 

to remove deposits. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. D31. 

2. The negative side of pres-

sure connector is open to 

atmosphere. 

3. Shut-off valve. 

4. Separators. 

5. Drain valves. 

 

Figure 7. System of liquid level measurement in open tanks using D31. 

 




























































































































