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 1. TECHNICAL SPECIFICATION 

1.1. Function and field of application 

The capacitive electronic differential pressure transmitters are designed to measure pressure differences 
under various static pressures in measuring and control circuits as well as to transmit standardized direct 
current signals proportional to the measured pressure differences. The transmitters are suitable for 
measuring parameters of liquids, gases and steam related to changes in pressure differences.  

Differential pressure transmitters can be used e.g. for flow measurement, level measurement taking into 
consideration the conditions set out in specifications. With these conditions indicating instruments, recorders, 
data storage devices can be operated by the signals from differential pressure transmitters. Metallic 
components in contact with the media to be measured are made of corrosion resistant steel (KO 36, 
X12CrNi177), whereas the sealing rings used are made of TEFLON, VITON, BUNA N, EPDM. 

For measuring of aggressive media the limitations set by the materials of components in contact with the 
media shell be considered as determinative. If the quality of materials does not meet the requirements, it is 
recommended to separate the sensor element and media to be measured by means of pressure 
transmission device (type 2340-). These devices shall also be used in the case where media of high or low 
temperature are to be measured, or in The case of highly viscous and easily solidifying liquids. 

Three or five valves manifolds can be connected to the transmitter. Transmitters mounted with manifolds 
shall be ordered according to specifications. 

The encapsulation of the transmitter protects the electronic and mechanical units against various 
environmental and mechanical impacts. 

1.2. Design 

The differential pressure transmitters (here in after DP transmitters) are available in two versions of 
encapsulation. 

a.  standard encapsulation for standard and intrinsically safe design. The encapsulation is provided with IP 
65 protection which meets the requirements of MSZ IEC 529. 

b.  with pressure-proof encapsulation according to MSZ EN 50018.  

1.2.1. The DP transmitters can be classified according to the output circuitry as: 

two-wire 4 to 20 mA 

1.3. Layout of measuring circuits 

1.3.1. The protection of the measuring circuits depends on the devices used in the measuring circuits. 
Depending on the hazards of the installation site the measuring circuits to be used are as follows: 

 

Measuring 

circuit 

Mark of Ex 

safety class 
Encapsulation 

Class of 

room or 

 

Supply voltage max. 

   Protection Design space*  

1 Standard - IP 65 Standard A-5, B-5   14 ... 45 V 1% 

2 
Intrinsically 
safe 

EEx ia IIC T5 

EEx ia I T5  
IP 65 Standard A-1, B-1  17 V  2% 

3 
Intrinsically 
safe 

EEx ib IIC T5 IP 65 Standard A-2  26 V  1% 

4 
Pressure- 
proof 

EEx de IIB T6 IP 65 
Pressure- 

proof 
A-1, B-1  14 ... 45 V 1% 

* According to sheet 1977 of MSZ (Hungarian Standard) 1600/8 
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Note  

The DP transmitters can be, according to specification, operated from supply voltage other than that specified 
in the tables. The table paragraph 1.3.2. summarizes the devices available for measuring circuits, along with 
their type numbers. 

 

Selection of cables for intrinsically safe measuring circuits. 

 

1 - service unit 

2 - cable 

3 - transmitter 

 

 

Fig. 1 - Cable selection for intrinsically safe measuring circuits 

 

When selecting the elements of intrinsically safe mueasring circuits, the following requirements shall be met 

L1 = L2 + L3      and        C1 = C2 + C3 

Where Li = inductance and Ci = capacitance of the elements in the measuring circuit. 

When selecting the cable, its inductance and capacitance shall be taken into account. 

 The service unit marked with three asterisks (***) shall be  

1.4. Measuring circuits recommended 

1.4.1. Two-wire systems 

 

1. Dual-channel power supply unit 2x24 V 

2.  Transmitter  

3. Signal processing 

4.  Out of hazardous area  

5.  Channel I. 

6.  Channel II. 

 

 

 

Fig. 2 -  Standard measuring circuit (two wire) 

 

1.  Service unit 

*** Ex ia IIC 

2.  Transmitter  
(protection of encapsulation IP 65) 

3.  Signal processing  

4.  Hazardous area 

 Can be connected to earth 

 

 

 

 

 

1 3 2 



 

    

                      MK 380 

 

 

 

5 

 

Fig. 3 - Measuring circuit with intrinsic safety (EEx ia IIC T5) 

 

1. Dual-channel power supply unit  
 

2. Transmitter  
(protection of encapsulation IP 65) 

3. Signal processing  

4. Zener barrier) 

5.  Channel I.  

6.  Channel II. 

7.  Hazardous area 

 Can be connected to earth 

 

Fig. 4 - Measuring circuit with intrinsic safety (EEx ib IIC T5) 

1.5. Function 

The operating principle of the pressure difference sensor is shown in the block diagram of Fig.5. 

 

Fig. 5 - Functional block diagram 

The sensing element of the electrical DP transmitter is the sensor cell shown in  Fig. 6. 

 

1.  Connection lead wire 

2.  Capacitor plate 

3.  Measuring diaphragm  

4.  Isolation 

5.  Silicon oil  

6.  Seal welding 

7.  Separating diaphragm 

 

Fig. 6 - Design of the measuring cell 
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1.5.1. Adjusting the starting point of measuring range 

The Potentiometer P1 and resistance R36 serve for adjusting the starting (zero) point of measuring range. 
These elements supply separate control current which will be added to the current of measuring cell. The 
series resistances R20 and R21 can be connected by means of switch SW1. 

As a result, the current flowing through the measuring cell will be changed thus causing a zero offset and 
change measuring range. This enables the zero point of measurement to be offset to a large extent in 
positive or negative direction. 

The adjustment of the measuring range will be performed by means of the potentiometer P2 , which 
determines the loop-current read and fed back to the output amplifier IC3. 

 

1.5.2. Current control 

The output amplifier consists of components IC3, T3, T4 and the associated parts. The basic voltage of 
integrated circuits can be measured on the lines connected to R10 and R13. 

The control of current will be performed as follows: during the line test the component R34 performs a signal 
feed back. The signal fed back is equal to the sum of zero point current and alternative current of measuring 
cell. 
 

1.5.3. Current limitation 

The current limitation can be implemented by means of components R18 and T2, These components prevent 
the output signal from exceeding 30 mA which may occur in case of overpressure. 

Protection against incorrect polarity 

The diode D13 gives protection for the electronic unit against incorrect polarity. 

1.6. Design (Figs 7 and 8) 

The transmitter consists of the diaphragm assembly (3), the electronic unit, the encapsulation (2) and the 
covers (1), as well as mounting elements and manifolds, assembled according to requirements. The 
diaphragm assembly includes the measuring cell and is connected to the encapsulation through threaded 
pipe. 

The encapsulation and cover are made of precision cast-aluminum alloy. The type and encapsulation of the 
transmitter together with the material of measuring cell and the quality of oil fill will be determined depending 
on the media to be measured as well as the hazards of the installation site. 

1.6.1.  Diaphragm assembly 

This unit includes the measuring cell indicated on Fig.6, the covers (Figs.7 and 8), connecting elements as 
well as the compensating circuit associated with the measuring cell. The measuring cell made by 
Rosemount.  

Material: stainless steel 316 SS.  

The measuring cell is filled with Silicon oil 
Materials of sealing rings used for DP transmitters are:  

Fluoroelastomer (Viton) 
Teflon 
BUNA N, EPDM (ethylene/propylene for cold resistant types). 

The diaphragm assembly will be connected by threaded pipe. After screwing in the connection it will be 
secured by means of a locking nut. Dimensions of cover sealings are: dia. 88 x dia. 3. 

Process connections to the measuring cell  

1/4-18 NPT thread in the flange 
1/2-14 NPT thread to the connecting element (on the cell cover) 
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1.6.2.  Encapsulation 

The transmitter will be produced with two different encapsulation  

a. Standard encapsulation Fig. 7 
b. Pressure-proof encapsulation Fig. 8  

1.6.3.  Standard encapsulation  

The standard encapsulation will be used for normal design (without Ex safety feature) as well as intrinsically 
safe design. The covers (1) provided with M92 x 1.5 thread are screwed on the encapsulation (2). The 
measuring cell assembly (3) is connected to the encapsulation by means of a threaded pass-through 
bushing. 0n the side-wall of encapsulation the controls for zero adjustment (4) and measuring range 
adjustment (5) are mounted. Stuffing box (6) serves for cable inlet. Before removal of covers the fixing 
elements (7) shall be removed. The encapsulation assembly (2) includes the electronic unit (8). The 
encapsulation and cover are made of cast-aluminum alloy öAISi7Mg-T6.  

The transmitter cover is sealed on the circuit-side. For connection only the cover on the opposite 
side is allowed to be opened. 

1.6.4. Transmitter with pressure-proof encapsulation EEx de Type 308B- (Fig. 8) 

The rated pressure of pressure-proof transmitter encapsulation is 10 bars gauge pressure. The 
encapsulation accommodates the electronic unit as well as other electrical elements. In case of failure in 
electrical unit the protection will be assured by the encapsulation disabling any internal explosion to blow out 
in the hazardous environment. 

The encapsulation (2) and cover (1) of the transmitter are designed with properly dimensioned gaps and 
tested under hydraulic pressure of 10 bars. The encapsulation (2) and cover (1) are made of aluminum-alloy 
öAlSi7Mg-T6 whereas the other parts of encapsulation and pressure inlet are made of stainless steel KO36. 
The material of cable inlet (6) is aluminum-bronze. These components are the same as in the case of 
intrinsically safe design. 

In the course of installation it is only the cover (1) according to outline drawing that is allowed to be opened 
after removing the fixing element. The fixing element can be removed after unscrewing the hex. socket head 
screw M5. Having the pressure lines connected the fixing element shall be mounted in place. The earthing 
cable shall be connected by means of a cable shoe. The cable shoe shall be mounted between the washer 
and the locking plate that secures it against displacement; finally the locking plate will be secured by means 
of a spring washer. 

Disconnect the transmitter from the power supply before removing it from the measuring circuit and 
breaking the connections. (See the data label for the relevant instruction). 

1.6.5. Electronic unit 

The electronic unit (8) consists of printed circuit boards (PCB) which can be plugged into each other. The 
function of the unit will be discussed based on Fig.5. in clause 1.5. with reference to Figs. 7. and 8. 

The electronic unit consists of the following parts:  

1.  Amplifier PCB Fig. 18. 
2.  Calibration PCB Fig. 19  
3.  Compensation PCB 
4.  Connection PCB 

The electronic unit can be used for transmitters with 4 to 20 mA output signals. 
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Fig. 7 - Transmitters with standard encapsulation 
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Fig. 8 - Transmitters with explosion-proof encapsulation 
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2. SPECIFICATIONS 

2.1. Type Numbers   3     - 0 -    - 0 / X / D 
        

        

          

          

  

Safety 

  Environmental 

Temperature 

ranges (C) 

  Class of 

Accuracy 

 

8 Explosion-proof EEx de 
 

 
0 -50 ... +60  1 0,25 

 

9 
Standard       

Intrinsically safe   

EEx ia IIC T5 **** 

 3 -20 ... +60 * 3 0,5  

        

         

      

      

  
 

*** 

Measuring cell 

assembly 

(mbar) 

Selectable 

measuring range 

(mbar) 

  Static 

Pressure 

(bar) 

  Static 

Pressure 

(bar) 

 2 0 ... 1,25 / 15 * 0 ... 10 01 7   

   0 ... 16 02    

 3 0 ... 12 / 75 0 ... 25 03    

   0 ... 40 04    

   0 ... 60 05    

   0 ...100 06  36  

 4 0 ... 60 / 370 0 ...160 07  37  

   0 ...250 08  38  

   0 ...400 09  39  

 5 0 ... 310 / 1860 0 ...600 10  40  

   0 ...1000 11 140 41 320 

   0 ...1600 12  42 ** 

   0 ...2500 13  43  

 6 0 ... 1,2 / 7 bar 0 ...4000 14  44  

   0 ...6000 15  45  

 7 0 ... 3,5 / 21 bar 0 ...10000 16  46  

   0 ...16000 17  47  

   0 ...25000 18    

 8 0 ... 12 / 70 bar 0 ...40000 19    

   0 ...60000 20    

        

 At 7 bar Static pressure the accuracy of  transmitter only 0.5 

 Transmitter for 320 bar static pressure is made only in the measuring range from 
0 ... 100 to 0 .... 16000 mbar 

 Marking of Rosemount cell 

Notes: 

Legend of special designs 

X Transmitter with measuring ranges other than those of series R5 and calibrated in 
different units 

D smart version with display and HART protocol 
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2.2. Rated values 

Measuring ranges (input signal):  0...10 mbar to 0...60000 mbar according to standard 
series R5  

Static pressures:  7 or 140; 320 bar 

Permissible overload:  up to rated static pressure (on both sides) 

Output signal range:  4...20 mA direct current 

Supply voltage:  14...45 V DC 

Load:   
 

 
R ohm

U V

I A
L

S 14

max

 

where:  US - supply voltage  
 Imax - max. input signal 

Damping  

Volume change: less than 0,15 cm
3
 

Resolution: continuous 

Accuracy classes: according to tables 

Dead zone:  0.05 % 

Zero adjustment accuracy 

4...20 mA: ±0.3 x accuracy class 

Characteristic (output vs. input): linear 

Temperature ranges of media to be measured: -50 to +60 °C  
-20 to +60 °C 

 

Protection: IP 65 according to MSZ (Hungarian Standard) IEC 529 

Environmental class: 

Ta = -50 to +60 C C,EWDr-Sz C=cold, EWDr=extremely warm, dry 

Ta = -20 to +60 C WDr, EWDr-Sz WDr=warm, dry, 
EWDr=extremely warm, dry 
Sz=outdoor design 
(according to MSz IEC  
721-2-1:1994 classification) 

Class of protection: III. (according to MSZ 171-1:1984) 

Dielectric strength 

 Electronic unit: 500 Vrms  AC, 50 Hz 

 Measuring cell: 100 Vrms AC, 50 Hz 

 Assembled: 100 Vrmsf AC, 50 Hz 

Insulation resistance: 100 Mohm/measured with 100 V DC 

Permissible vibration: 0 to 500 Hz, 0.5 g 

Mounting position: vertical ±5° 

Dimensions, connections, mounting: according to outline drawing 

Mass: approx. 5.5 kg 

2.3. Reference conditions 

Supply voltage:  26 V DC ±1% 

Load:  100 ohm (standard resistor)  

Ambient temperature:  20 ±2 °C 

Permissible changes in ambient temp. during test:  ±1 °C 

Mounting position:  vertical ±2 

Vibration:  not allowed 
External magnetic field 
(in addition to earth magnetism):  value below threshold of sensibility 

 



 

    

                      MK 380 

 

 

 

12 

3. ADDITIONAL ERRORS 

Due to changes supply voltage:   ±0.1% (Full scale) 

Load dependent error:  ±0.1% /0 to RLmax 

Effect of changes in ambient temperature and temperature of media to be measured 

Measuring cell 

a. 0 to 1.25 / 15 mbar  ±0.5% / 10 °C 
b. 0 to 12 / 75 mbar 

0 to 60 / 370 mbar  ±0.4% / 10 °C 
c. 0 to 310 / 1860 mbar 

0 to 1.2 / 7 bar  ±0.2% / 10 °C 
d. 0 to 3.5 / 21 mbar 

0 to 12 / 70 bar  ±0.2% / 10 °C 

Effect of changes in temperature at the presettable minimum measuring ranges: 

Measuring cell 

a. 0 to 1.25 / 15 mbar  ±1.2% / 10 °C 
b. 0 to 12 / 75 mbar 

0 to 60 / 370 mbar  

0 to 310 / 1860 mbar  ±0.6% / 10 °C 
0 to 1.2 / 7 bar  
0 to 3.5 / 21 mbar 
0 to 12 / 70 bar  

Additional error due to changes in static pressure: on both sides 

Measuring cell 

a. 0 to 1.25 / 15 mbar  ±0.3% / 7 bar for zero point 
-0.18% for the slope 

b. 0 to 12 / 75 mbar ±0.5% / 140 bar for zero point 
0 to 60 / 370 mbar -1.6% for the slope 

c. 0 to 310 / 1860 mbar ±0.25% / 140 bar for zero point 
 -1.25% for the slope 

d. 0 to 1.2 / 7 bar 
0 to 3.5 / 21 mbar ±0.5% / 140 bar for zero point 
0 to 12 / 70 bar -1.75% for the slope 

Additional error due to changes in static pressure of (high pressure) 
measuring cells for rated static pressure P = 320 bar 

Measuring cell  

0 to 60 / 370 mbar 
 

0 to 310 / 1860 mbar for zero point ±2% of scale end value 
 (zero adjustment allowed) 

0 to 1.2 / 7 bar for the slope ±0.25% (for each 70 bar) 
0 to 3.5 / 21 mbar 
. 

Effect of changes in static pressure (single sided) zero adjustment allowed! 

Effect of changes in mounting position  ±0.2% /10° zero adjustment allowed 

Vibration 

a. Between 10 and 30 Hz max. 3 g 0.05 %/g related to the measuring range 

b.  Between 30 and 200 Hz max. 5 g 0.05 %/g related to the measuring range 

Effect of external magnetic field (400 A/m):  value below threshold of sensibility 

3.1. Other features 

Measuring range adjustment 

 The measuring range can be externally compressed continuously to the 1/6 part of rated range. 

 The negative measuring range is equal to the rated (positive) measuring range. 
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Zero shift, zero adjustment 

Zero shift can be continuously performed by means of jumpers on the amplifier PCB. 
Sz (suppress zero) - zero suppression (negative direction) 
Ez (elevate zero) - zero elevation (positive direction) 

Basic position: the jumper is set to mid position. Neither zero suppression nor zero elevation takes place. 

Zero offset: in positive direction: 83.4% of the measuring range 

in negative direction:  100% of the measuring range 

The additional errors due to changes in temperature and static pressure will be increased proportional to the 
measuring range attenuation up to the values specified for minimum measuring range. 

4. TRANSPORT, STORAGE 

The transmitters will be delivered by the manufacturer in packing cases specially designed for this purpose. 
The packaging prevents the instruments from being damaged in the case of vibrations and shock of 2 g. In 
addition, the packaging protects the instruments against humidity and rain-fall during the transport. Transport 
of the transmitters is not recommended at ambient temperatures out of range -50 to +60 °C. 

In the case of storage the symbols on the packaging shall be taken into consideration. Environmental 
conditions of the closed storage room shall be: temperature range +50 to +55°C, humidity between 30 and 
80%. Aggressive gases and vapors are not allowed. 

5. INSTALLATION 

Before mounting the instruments shall be unpacked on the site. Make sure that the instrument has not been 
damaged during transport or storage. 

The following items shall be verified based on existing quality certificate and mounting instructions: 

 Type of transmitter and rated characteristics according to the selected measuring circuit. 

 Encapsulation, explosion-proof (EEx) covers, sealings for possible damages. (Surfaces facing the 
specified gaps shall be free of any corrosion, scratches, notches or incomplete threads - see Fig. 8) 

 Cable sealings, connecting screws and screws for earthing screws. 

 In the case of intrinsically safe design the color code. (Stuffing box of light blue color) 

 Valve manifold if ordered. 

 Accessories and tools. (Section 10.3) 

5.1. Mounting 

Before mounting of the transmitter the site of transmitter shall be verified by visual inspection.  
The transmitter shall be mounted in position according to the outline drawing with vertical connecting stubs 
and horizontal encapsulation. The design allows the transmitter to be mounted on both vertical and horizontal 
pipelines taking into consideration the dimensions set out in the outline drawings. The mounting shall assure 
the proper function of the transmitter. 

5.2. Design of connecting (signal) pipelines 

The signal pipelines transferring the pressure to be measured shall be laid with proper slope down from the 
pressure tap to the transmitter. If this is not possible, steam traps and blow-off valves shall be interconnected. 
Sharp bends in the pipelines and mechanical loads on connections are not allowed. In the inlet pipelines 
before the transmitter shut-off valves shall be mounted. The method of pipe-laying is governed by the 
Hungarian Standard MSZ 1709/7-75 entitled "Flow measurement". 

5.3. Design considerations of constructing signal pipe lines 

The position of the transmitter in relation to the signal pipelines depends on the media to be measured (Figs. 
9 a, b and c). In order to assure an optimal mounting it is recommended to take into consideration the 
followings: 

 Prevent the measuring cell assembly from being in contact with aggressive and hot media. 
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 Mount the pipelines in such a way as to avoid deposits.  

 In the case of liquid media assure the same level in both signal pipelines. 

 The measuring lines shall be as short as possible.  

 Avoid changes in temperature. 

Liquid flow measurement  

In case of flow measurement of liquids the transmitter shall be mounted on the same level as or below the 
pressure tap in order to assure the return of gases possibly occurring into the process pipeline. The signal 
pipelines shall be laid with slope up to the pressure lap. 

Gas flow measurement  

In case of gas flow measurement the transmitter shall be mounted on the same level as or above the 
pressure tap in order to allow the reflow of possibly occurring condensed liquid into the process pipeline. The 
measuring line shall run with slope down from the transmitter to the pressure tap. In case of transmitters with 
laterally mounted drain valves the transmitter can be turned by 180° in order to drain off the condensed liquid 
through the drain valve. 

Steam flow measurement  

In case of steam flow measurement, the transmitter shall be mounted below the pressure taps to allow the 
condensed liquid to accumulate in the signal pipelines. At the pressure taps, connections shall be mounted 
on steam side. The signal pipelines shall always be filled with water to prevent the steam from entering 
directly into the measuring cell. 

 Steam traps must not be used! The signal pipelines shall run with slope up to the pressure taps. 

Caution! In case of flow measurement of steam or other hot media the specified temperature range of 
transmitter must not be exceeded. 

The measuring lines between the process and the transmitter shall transfer the pressure from the measuring 
point to the transmitter. 0n this section the following failures may occur: 

 Leakage in signal lines or in the connecting tubes. 

 Friction losses increase. 

 Liquid entered into the gas pipeline (basic error).  

 Gas- bubbles in liquid column (basic error). 

 Changes in sealing due to changes in temperature in the two signal pipelines (basic error). 

 

 a - Flow measurement of liquids b - Flow measurement of gases 
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1. Purging valve 

2. 3-way valve 

3. Shut-off valve 

4. High-pressure shut-off valve 

5. Cooling section 

 

 

 

Fig. 9a, b, c - Layout of measuring lines 

 

5.4. Connection of measuring lines to the transmitter 

Depending on the fact, that the transmitter will be supplied with or without manifold the methods to connect 
the measuring lines are as follows: 

 In case of transmitters mounted with manifolds connect pipe of diameters 14/10 mm to the pipe stub 
mounted on manifold. Material of the connecting pipe depends on application. 

 In case of transmitters without manifold connect the measuring lines directly to the 1/4-18 NPT 
threaded connections of the cell cover. 

 In case of flange interconnected, the connection shall be made to the 1/2-14 NPT thread of the flange. 

By means of the connecting flange the transmitter can be easily removed from the process line. 

 The distance between the pressure measurement lines is 54 mm. Turning the flanges the distance can 
be varied to 50.8 or 57.2 mm. 

 The safe tightening of flanges can be performed as follows:  

 Tighten both screws by hand as possible. 

 Tighten alternately the first and 2nd screws by means of wrench. 

 Finally, tighten the first screw again. 

The transmitter can be mounted with connecting pipes placed side by side horizontally or vertically. 

In case of horizontally placed pipelines no zero-offset occur, however, vertically placed pipelines neccessitate 
a zero correction because of different height of connecting pipes. 

5.5. Electric connections (Figs. 7, 8) 

Connection of the transmitter depends on the way of protection and the type. The transmitters can be used in 
two-wire system. The connection will be made according to markings on the label placed on connection 
board. Cable inlet will be made uniformly through stuffing box Pm 13.5 of increased safety design, type 3138-
0-...- allowing connection of cables up to 4 x 1.5 mm2. Make sure that the sealing rubber ring and pressure 
ring are present.  
The connection will be made as follows: 

Before the connection, the cover (1) on the side of electrical connection shall be removed. In case of 
standard design, this can be done by unscrewing the cover. In case of intrinsically safe and class EEx de 
design, the cover fixing element (7) on the side of connections that is allowed to be opened by the user shall 
be removed and, then, the cover screwed out. 

In case of two-wire system (4 to 20 mA) signal lines shall be connected with proper polarity to the connectors 
marked with "SIGNAL" on the bushing. 

In the part marked with "TEST" a test instrument can be connected to the + and - terminals. 

 

c - Flow measurement of steam 
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Having the electrical connections made, the cover (1) shall be mounted in place (in case of ex-proof - EEx de 
- and intrinsically safe design, the cover fixing element shall be tightened by means of the M5 hex. socket 
head screw). 

Transmitters of class EEx de and intrinsically safe design must not be electrically connected but in 
no-voltage condition. (See the legend on the data label of transmitter).  

The operating conditions of transmitters installed in hazardous areas as well as the design of measuring 
circuits will be discussed in clauses 1.3 and 1.4. 

Cable proposed: 4 x 1.5 mm
2
  

Measuring circuits shall be designed according to requirements of the related standards. 

6. PUTTING INTO OPERATION 

Before putting into operation the layout of measuring circuit, the proper electrical connection as well as the 
professionality and reliability of pipe connections shall be verified. 

7. OPERATION, MAINTENANCE, WARRANTY, CALIBRATION 

During the manufacturing process, the transmitters will be calibrated, consequently, before putting it into 
service, it may only be necessary to perform zero adjustment as described above. In case of remarkable 
changes in the factory settings during the subsequent operation, or in case of repair or spare part 
replacement, the function of the transmitter and electronic unit shall be verified according to section 8. 

7.1. Scheduled maintenance 

Periodically it will be necessary the cleaning of diaphragm covers after removal of measuring cell covers. This 
shall be done very carefully to avoid any damages of the sensitive diaphragm. 

During the maintenance, the state of parts and devices involved in the intrinsic safety shall be inspected and 
the related mounting instructions according to clause 1.3. shall be observed. 

Opening the transmitters with pressure-proof encapsulation and performing maintenance works are 

allowed only out of hazardous area. 

In case of transmitters with pressure-proof encapsulation only the surfaces are allowed to be opened for 
which the user is authorized (cable boxes). If it is necessary to remove the leaden seal (recalibration), the 
assembly shall be performed with care to avoid any damages in gaps and surfaces assuring the explosion-
safety. Use only parts in perfect condition when assembling. 

7.2. Warranty 

The MMG AM warrants for the transmitters for one year period from the date of delivery. 

The warranty terminates if the user opens the sealed transmitter within the period of warranty or in case of 
improper use or maintenance. 

7.3. Calibration 

The transmitters shall be certified or calibrated periodically specified in the relevant standard of the country 
concerned.  

Removal of the seal for reason of repair or adjustment cancels the calibration certificate. 

If the transmitter has to be disassembled due to any failure, or replacement of any part, recalibration is 
necessary. 

8. ADJUSTMENT, VERIFICATION OF STATIC CHARACTERISTICS 

If during operation failures occur which cannot be eliminated by maintenance, the transmitter shall be 
removed from the measuring circuit for the purpose of repair. 
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The repair can be: 

 Zero adjustment 

 Measuring range adjustment 

 Linearity adjustment 

 Part replacement 

8.1. Putting the transmitter out of service 

For the purpose of repair the transmitter shall be removed from the measuring circuit. The sequence of 
operations is as follows: 

 Switch off the power supply  

 Close the shut-off valves 

 Remove the transmitter from the measuring circuit 

8.2. Measuring devices and requirements 

For the measurements, the provisions of the related standard shall be taken into consideration. The resulting 
accuracy of the measuring devices and instruments shall conform to the specifications of  the related 
standard  

Measuring devices 

(2) Standard resistance 100 ohms ±0.01%  
(3) Digital voltmeter 5 to 6 digits ±0.02%  
(4) Decade resistance 0 to 6.8 kohm 
(5) DC power supply with output voltages of 16, 26, 36 or 48 V selectable 
(6) Pressure generator 

8.4. Measuring circuits 

The necessary adjustment or verification of transmitters can be performed by means of measuring circuits 
depending on transmitter type. 

 

Fig. 11 - Layout of measurement 

8.4. Zero adjustment 

The zero adjustment of the transmitter shall be verified when putting it into service first, however, it is 
recommended to do it in every half year. In case of compressed measuring range, the zero adjustment shall 
be verified more frequently. 

Performing of the zero adjustment (Fig. 12) 
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Fig. 12 - Zero adjustment 

With the cover removed, the potentiometers for "zero adjustment" and "measuring range adjustment" will be 
accessible.  
A small amount of zero adjustment has only negligible effect on the measuring range; in this case the 
differential pressure acting on the transmitter will be "0".  

 The external zero adjustment is unable to cover the entire zero-offset range specified. If so, the  
jumper on the amplifier board shall be set either to -Sz or +Ez (Figs. 17 and 18.), 

8.5. Measuring range settings 

Connect the transmitter into the measuring circuit and apply the input pressure in 10 percent steps starting 
from the lowest limit up to the upper one. Perform the adjustments. 

 Change in measuring range setting results in a small zero-offset; consequently, the range setting shall 
always be followed by zero adjustments. 

Settings 

a) Turn the zero adjustment (Fig.12) clockwise until the zero point comes between 0 % and 60% of the 
measuring range (Fig. 13, line marked with 1). 

 

Fig. 13 - Steps for setting the measuring range 

b/  The measuring range compression control (shaft-stub marked R; shall be turned clockwise until the 
measuring range will be compressed to 30% of the rated range in such a way that the lower limit 
remains at 0% and the upper limit remains at +30% of the rated measuring range (line 2). 
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c/  Turn the zero adjustment clockwise until the lower measuring limit will be at approx. 45% and the upper 
measuring limit at approx. 15% of the rated measuring range. 

d/  By successive settings of measuring range and zero in several steps the accurate setting shall be 
obtained. The last step will be the zero adjustment. 

8.6. Linearity adjustment 

The linearity is factory-set. However, in case of change in measuring range setting, it is recommended to 
perform the linearity adjustment on the static characteristic in order to obtain an optimum function. 

 

Fig. 14 - Linearity adjustment 

The linearity can be adjusted by means of the control screw shown on Fig. 14 and will be zero-symmetrical. 

After linearity adjustment corrections shall be made on the lower and upper measuring limits. 

Sequence of adjustment 

 Set the rated measuring range of the transmitter. 

 Establish the difference between true (accurate) value and measured value in 4 points of the 
measuring range (in 25% steps). 

Idiff = Itrue - lmeas 

 At the rated upper limit the linearity control allows a linearity adjustment about five limes as the error. 
Example: 

if ldiff = 0.1 mA then Iout = 20 - 5 x 0.1 mA = 19.5 mA the value to be set (error),  

if Idiff = 0.1 mA then Iout = 20.5 mA 

In the first case the error will be positive and has to be subtracted. 

In the 2nd case the error will be negative and has to be added. 

 The lower and upper limits shall be adjusted iteratively while the pressure values correspondíng to the 
measuring ranges shall be applied. 

8.7. Elimination of additional error caused by static pressure 

The additional error due to caused by changes in static pressure is systematic and always negative. 

Adjustment 

The values according to the following equation shall be set at atmospheric pressure: 

Icor = Iout + (Iout - Io)  Ps  K 

Where: Icor -  output current after correction 

 Iout - output current corresponding to the applied pressure difference at static 
pressure equal to atmospheric pressure 

 Ps -  static pressure in bars 
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Io -  output current corresponding to "0" pressure difference at static pressure 
equal to atmospheric pressure 

K -  correction coefficient valve of which is equal to 0.000218 in case of 
transmitters with measuring range of 75 mbar 0.000145 in case of other 
transmitters. 

8.8. Noise signal values with different circuits arrangements (Fig. 15a, b, c, d) 

Due to the function of electronic unit the output signal of the transmitter generally contains a ripple 

component of 50 kHz, which can be reduced by means of capacitor of F order connected in parallel to load 
resistance. 

If the computer input is connected to the power supply and transmitter according to Fig 15.a, the ripple 
component can be neglected. 

According to  a/: max. 0.01%  
b/: 0.016%  
c/: 0.016%  
d/: 0.27% (unfavorable configuration) 

 

 Fig. a Fig. b Fig. c Fig. d 

1. Transmitter 
2. Power supply unit 
3. Load 

Fig. 15a, b, c, d - Noise voltages with different circuit configurations 

Caution: 

In case of intrinsically safe measuring circuits these connections are not applicable. 

9. REPLACEMENT OF PARTS 

In case of part replacement or repair the transmitter shall be put out of service according to clause 8.1. 

Caution:  

In case of explosion hazard repairs and/or part replacement are allowed only out of hazardous area! 

9.1. General instructions 

All works, part replacements and repairs shall be carried out in clean and dust-free room. It is recommended 
to disassemble the transmitter only to an extent as necessary. See Fig. 16 as a basis for disassembling. 

Main parts: disassembly of sensing element, PCB-s shall be avoided. In case of failure, the respective part 
shall be replaced. 

It is not recommended to replace parts within main assemblies. In this case the manufacturer 
undertakes no responsibility. 
Any failed main assemblies shall be returned for repair to the manufacturer. 

9.2. Removal of connecting flange 

Screw out the two M10 screws and remove the flange (21) and sealing ring ("0" ring) (22). It is recommended 
to leave the flange on the pipeline. With these operations completed, the transmitter is separated from the 
measuring circuit. 
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9.3. Measuring cell assembly 

In case of part replacement the sequence of disassembly of the measuring cell assembly is as follows: 

 unscrew the four nuts (15)  

 unscrew the threaded bolts (26) 

 remove cell covers (25) from the measuring diaphragm (24) taking care of not to damage the two 
sealing rings (2 pcs of "0" rings) 

Take care of the 2 separating diaphragm to avoid any damages or scratches. 

9.4. Electronic elements and PCB-s 

Sequence of operation is as follows: 

 Unscrew cover (3) from the encapsulation (1) of electronic unit on the side of circuit board. Remove the 
"0" rings. 

 Unscrew the screws (14) and pull the amplifier board out of connector (10). 

After unscrewing the spacer bolts, the other boards can be removed in similar way. 

Calibration PCB 

Prior to removal of the PCB (l1), the shafts of the zero adjustment marked "Z" (4) and the measuring range 
compression marked "R" (4) shall be set by means of a screwdriver in such a way that the slot on the shaft 
connected with the potentiometer will be perpendicular to the circuit board as seen through the hole on the 
board covering the potentiometers. 

Zero adjustment shaft 

After removal the locking ("Seeger") ring (6) fixing the shaft (4) the "0" ring (5) can be removed. 

PCB for temperature compensation 

The PCB for temperature compensation (16) can be pulled out through the lower hole (3) of encapsulation 
after screwing out the lock-nut (17) fixing the sensor element. 

Then, the PCB shall be pulled out through the hole on encapsulation taking care the parts not to be 
damaged. 

The assembly will be carried out in reverse order. 

10. REPAIR 

In case of proper use, careful operation and proper maintenance, the device will work reliably and only 
irregularities of minor importance can occur. Directives for probable causes and remedy of failures will be 
given in clause 11.3. 

Prior to repair, the transmitter has to be prepared for the repair in no-voltage condition. 

Caution! 

If pressures of -50 °C media will be measured in normal use by the transmitter, it is not allowed to apply 
pressure on the sensor on the occasion of readjustment after repair with liquids solidifying at -50 °C. If the 
adjustment is carried out with a liquid solidifying at -50 °C, the transmitter must not be used for pressure 
measurements in case of liquids of -50 °C temperature. 

10.1. Cleaning 

Components except parts of electronic circuits can be cleaned with soft, not shredded cloth wet with solvent. 

By means of a soft brush all components except diaphragm can be thoroughly washed with solvent. 

After cleaning the diaphragm shall be washed with water; the use of chlorine or acidic solutions is 
not allowed. 

 Electric components can be blowed off with low-pressure compressed air free of oil, water and other 
contamination. 

 The components shall be verified by visual inspection for .deformation, break or other changes. 
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10.2. Faliures and their elimination 

In case of failure of in the electronic unit or the sensor element, it is recommended to replace the unit as a 
whole. 

Furthermore it is recommended to return the whole transmitter to the manufacturer for repair. Parts that play 
part in the intrinsic safety must not be repaired! Failed parts of this kind shall be replaced by new ones 
delivered by the manufacturer. 

10.3. Faliures occurring and their elimination 

10.3.1  Output  signal too high 

Troubleshooting 

 Verify the proper installation and connections. 

 Verify the pressure lines (for clogging and leakage). c/ See the proper setting of valves. 

 Are the flanges free of deposits? 

 In case of measurement of gas or steam verify for liquid-plugs. 

 Verify the proper and reliable contact of PCB-s; see if the connecting leads are unbroken. Verify the 
earthing of connecting point 8. 

  Verify the proper power supply. 

10.3.2 Irregularities in output signal 

Verify the followings: 

 Power supply, main connections of leads, short circuits, breaks, earthing. 

 Swinging of medium to be measured. If necessary, arrange for damping. 

 In case of gas and steam any liquid enclosure or in care of liquids any gas bubble. 

 Proper condition of electrical leads and connections, earthing. 

10.3.3 Output signal too low or failed 

Verify the followings: 

 Proper installation and condition of transmitter. 

 Pressure lines for leakage, valve setting, connecting flanges. 

 In case of gas and steam measurement: solid gaseous condition without liquid plugs. 

 Condition of electronic components. 

 Proper function of ‘interlock diode (between points marked with TEST). 

Zero suppression and elevation, resp. 
Normal operating mode: jumper in the mid-position 
Zero suppression: jumper in direction "sz" 
Zero elevation: jumper in direction "ez" 
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Fig. 17 - Amplifier PCB implanted 

 

Fig. 18 - Calibration PCB implanted 
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Fig. 19 - Outline dimensions of DP transmitters 
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Fig. 20 - Outline dimensions of "S" transmitters 

 

APPENDIX: The parameters of measuring cell are summarized in the measuring cell data table below: 
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Annex  

 

Flow transmitter on special order 

Transmitters with square-root output 

(Transmitters marked G in the table of types available) 

By means of their special purpose electronic units, the differential pressure transmitters used for flow 
measurement reduce the flow measurement for a simple task of calculation. 

Their principle is based on the fact that the pressure difference vs. flow curve is linearized around the 0 point, 
with its slope being equal to 1 below 1% of the pressure range and to 32 between 1 and 1.33% of the 
pressure range - the latter corresponding to 11.53% of the flow range. This is the so-called point of transition. 
Beyond this point, the curve follows a square-root characteristic. 

See the figure below: 

 

 

Technical parameters of transmitters with square-root output different  

from those of other transmitters 

 

Accuracy = (0.2 + 0.05.
upper limit of the measuring range

measuring range selected
)%  in the percentage of the measuring range, 

related to the calibrated flow range. 

Stability 

Only in the case of 140 bar static pressure, in the pressure ranges 3 to 8, i.e. from the range 0 to 12/75 mbar 

to the range 0 to 12/70 bar, the stability is 0.1% and, in any other cases, 0.25% related to the upper limit of 
measuring range for a period of six months. 

Example for calculation 

 

It is supposed that the measuring 

range is 100 mm water column 

16 mm water column = 16% of the 

measuring range 

 

Flow % = 10 x 16%  

 = 10 x 4% 

 = 40% 
 



 

    

                      MK 380 

 

 

 

27 

Changing the settings by the built-in range- and zero point adjusting buttons 

Settings of the transmitter can also be changed by the range- and zero point setting buttons positioned at the 
front panel on the component side of the housing of the electronic unit, as illustrated on the figure below. 

 

 

Comment:  The user-selectable switches are shown at factory setting. 

 

 

 

 

Front panel of the electronic unit 

 

 The following steps must be performed with the built-in range and zero point setting buttons for changing 
the settings: 

 Using a pressure source that has an accuracy 3 - 10 times better than the desired calibrating accuracy, 
give a pressure equal to the low calibrating pressure value. 

 Take off the cover on the component side, for accessing the range- and zero point setting buttons. 
Buttons must be pressed and kept pressed at least for 5 seconds to get activated. The buttons remain 
active for 15 minutes. After 15 minutes the buttons must be re-activated by pressing and keeping them 
pressed simultaneously. 

 Let’s press the zero setting button for 5 seconds - thus setting the 4 mA point. Check the output signal 
which should be 4 mA. 

 Let’s give pressure equal to the high calibrated pressure value at the high pressure side of the transmitter.  

 Let’s press the range setting button for 5 seconds - thus setting the 20 mA point. Check the output signal 
which should be 20 mA. 

Comment: 

Both the low and high value of the range must be within the low and high measuring range of the sensing 
module, and must fulfill the requirements concerning the minimal and maximal scale factors allowed for the 
transmitter. 

 

 

 


