1702304

by Benjamin Morgan

Submission date: 25-Jan-2022 03:39PM (UTC+0000)

Submission ID: 170235401

File name: 19736_Benjamin_Morgan_1702304_179396_1175820904.pdf (3.74M)
Word count: 3253

Character count: 17891



Course: HNC Electrical and Electronic Engineering

Module: SGEE4005 Instrumentation and Integrated Automation Systems
Assignment: 1. Instrumentation for Automation Systems

Name: Ben Morgan

University number: 1702304

Date submitted: 25/01/2022

Word count: 2433

A well structured and presented report. Good evidence of reseach from a range of sources correctly cited
using the Harvard Method. Good design adaptation but no testing evidence.




Table of Contents

1. System INVeStIGation ... et 3
2. Research 6
3. Environmental, Sustainable Development, Commercial Risk and Codes of Practice ...... 7
4. Calibration of Pressure Sensor... 8
5. Calibration of Temperature Sensor 10
6. Calibration of Level Sensor.............. 12
7. Calibration of Distance Sensor.. 14
8. Design Adaptation for Maintenance and Reliability ..........c..c.coevenenee. 17
9. Conclusions and Recommendations 18
10. TeamM WOTKING ..o ettt sn e 19
11, CHAHON LEISE e e oot st e 20
12, APPENdiX .....coveeueeeeeeeee e e 22




1. System Investigation

There are 4 main control loops within the given P&ID diagram, these are identified as:

1) Loop 511 — Temperature control

)
2) Loop 541 - Level control
3) Loop 535 - Flow control
4) Loop 531 - Flow control

Loop 511 is responsible for measuring the temperature of the water within tank B1. The
instrumentation used within loop 511 consists of a PT100 RTD that is connected to a signal
conditioner. This conditioner converts the ohmic value from the PT100 transmitter into a
useable 4-20mA signal, this range corresponds to a temperature range of 0-100°C. The
temperature controller TC511 is a PID control loop within the PLC program, this is fed into a

solid state relay (SSR) using PWM controls and then to a heating element.

Loop 541 is responsible for monitoring the level of water within the first tank. A pressure
transducer is used for this, it converts the pressure reading into a level measurement. The
transmitter outputs a 4-20mA signal to the level controller LC541, this is also contained within
the PLC program. The controller feeds into LY541 which is a pump/amplifier that is responsible

for the flow of water into the tank.

Loop 535 monitors and controls the flow of water leaving tank B1. The flow transmitter is a
turbine flow meter, as the water flows through the turbine the frequency of rotation is measured
in Hz, this signal is fed into a signal conditioner that converts the frequency into a 0-10V signal.
This voltage signal is sent to the flow controller FC535, this is also contained within the PLC
program. The PLC then inputs this signal into the amplifier LY541 that controls the pump that
fills the tank. The CV fed to LY54 1 informs the pump what flow it must achieve to maintain the

correct level.

The other flow control loop, 531 is used to monitor and control the flow of water from the
recirculation tank into the other bays of the process station. The flow is measured via FT531,
this is the same transmitter used in loop 535, this is connected to a signal conditioner. The
signal is then fed to the controller FC531, this controls the proportional value; VF531, this is
responsible for filing the tanks.

To gather technical data about each transmitter and signal conditioner, similar equipment was
found on RS. A similar PT100 sensor was found, a section from the data sheet is shown in
figure 1 (RS, 2022).




Data sheet
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Figure 1 - Data Sheet Section for PT100 RTD do not include datasheets

This shows the range of the device to be between -50-250°C. A data sheet for a temperature
transmitter can be seen in the appendix (Fig.29) (eyc-tech, 2013), it shows the accuracy to be
+0.1% FSD, meaning that for the given application of 0-100°C, the accuracy would be £0.1°C.

output range of sensor _ 16mA
input range of measuremnt  100°C

The static sensitivity of the device is given as: =0.16mA/°C.

The data sheet for the pressure transducer was found and the section describing the accuracy
can be seen in figure 2 (ifm Electronic, 2010). It shows the non-linearity error to be +0.5% of
the adjusted range, the hysteresis error to be >0.01% FSD. It also shows the measurement
range to be between 0-400 bar. If the highest range was used, the static sensitivity would be
0.04mA/Bar.

Operating instructions Pressure Transmitter Cerabar PMC 133

Technical Data

see aiso T 105900/

ction, Materials Accuracy
g synihetic (POM) or cast ramic measurng cell
2%or 05 % of

100 bar: 1
diaphragm

+13
Storage
=
=

1o b
004w
a ,;
o 1o
0.4t

Do be

ssurp RN

Figure 2 - Data Sheet Section for Pressure Transmitter




Figure 3 is a section from the data sheet of the flow meter (RS, 2022). It shows the range of
the device to be 0.25-6.5L/min, the non-linearity error at FSD to be #1%. The data sheet for
the required frequency to volatge signal conditioner can be seen in the appendix (Fig.30)
(Phoenix Contact, 2022). The flow meter produces 500Hz at full scale (6.5L/min) and this
would produce a 10V output form the conditioner, giving a static sensitivity of 0.02V/Hz or
1.54V/LPM.

Colour Code Grey Body Beige Body

(RS stock no. 257-149) (RS stock no. 257-133)
Flow Range 0.25-6.5 1/m 1.60-30.0 1/m
Linearity at
FSD Frequency 11.0% 11.5%
Approximate Full Scale
At Full Scale 500Hz 600Hz
Approximate
Pulses per Litre 4600 pulses/litre 1200 pulsesflitre

Figure 3 - Data Sheet Section for Flow Meter

The 2 systems are not electrically interconnected, the only shared connection is the water pipe

that connects the water storage tank and the process station.




2. Research
The sensors used in the process station provide basic data about the system and often require

a signal conditioner to produce a usable signal. Industry 4.0 is the transformation of industry
via intelligent networking of processes and equipment with the assistance of ICT (i-SCOOP,
2022). Industry 4.0 aims to streamline and eliminate manual processes that are costly and
prone to error. To do this communication between existing systems has to be digital (GmbH,
2019). To create this smart communication that will improve the efficiency, sensors must

provide more information about the process. Figure 4 below shows what a sensor from each

stage of industry is capable of (Andreas, et al., 2018).
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Figure 4 - Capability of Sensors from Each Generation of Industry

As the image describes, the sensors used in the process station are of 3.0 standard and only
provide 1 piece of information, e.g. flow. For the sensor to be to industry 4.0 standard, it could
also include information regarding the temperature of the water, the turbidity of the fluid and

then also communicate this to the PLC itself.

Sensors that are compatible with industry 4.0 can help reduce breakdowns and aid with
maintenance tasks with the additional information they provide. Industry 4.0 streamlines the
automation process and via analysis of multiple variables can pre-emptively predict
breakdowns (Al-Najjar, et al., 2018). The technology of the Intemet of Things (IOT) allow data
to be integrated from different works areas easily without long communication times. The
various data sources will allow factories to quickly respond to changes within production or

with failures (Al-Najjar, et al., 2018).

what about I-O link?




3. Environmental, Sustainable Development, Commercial Risk and Codes of Practice

The subsystems control a metal cleaning process, the process uses water, acid and 772
passivator, a substance that creates a protective coating, and a water re-circulation system.
These chemicals can have a negative effect on the environment if not handled and disposed
of correctly. Therefore, the chemicals have risk assessments and COSHH regulations
surrounding them. Chemicals must be disposed of correctly; they will have designated waste

storage, and these will likely be disposed of professionally.

The system should be run as efficiently as possible and produce the least possible waste, this
is in order to promote sustainable engineering. The tanks used for the individual stations are
relatively small, this means that smaller volumes of products are required. The water used in
the rinsing stations is also recirculated means a set amount of water is required, this may need
to be toped up occasionally. This further reduces material usage and waste. The tuning and
control of the systems also allows energy usage to be controlled and reduced. By ensuring
the process run efficiently and is tuned correctly, components such as heaters and pumps are

only used when required.

The Royal Academy of Engineering and the Engineering Council define 4 core ethical

principles, these being (Lawlor & et al, 2016) :

1) Accuracy and Rigour

)
2) Honesty and Integrity
3) Respect for Life, Law and the Public Good
4) Responsible Leadership: Listening and Informing

These values if followed will ensure engineers conduct quality work and record results
accurately and fruthfully, this can ensure that the plant runs smoothly and is monitored
correctly. Following these principles will also ensure that the engineer is always considering
what effects their actions can have on the environment around them and what they should do
to protect it.




4. Calibration of Pressure Sensor

A calibration of a pressure sensor was conducted. The set up for the calibration consisted of
air pressure being fed to a manual and electronic gauge, the manual gauge provides accurate
pressure results. The voltage is then read from a multimeter connected to the sensor and
compared to the gauge value. The results gathered from the calibration have been tabulated
and graphically displayed below.

Measureand | Output Voltage (Volts) | Linear | Non-linearity error Hysteresis
Pressure Value error

(Bar) Rising Falling (Volts) Rising Falling (Volts)
0 0.00 0 0 0 0 0

0.5 1.05 1.04 al 0.05 0.04 -0.01
1 2.01 2.02 2 0.01 0.02 0.01

1.5 3.01 3.02 3 0.01 0.02 0.01 static sensitivity?
2 3.08 3.99 4 -0.02 -0.01 0.01 Y

2.5 5.00 5.01 5 0.00 0.01 0.01
3 6.00 6.01 6 0.00 0.01 0.01

3.5 6.98 7 7 -0.02 0.00 0.02
4 7.99 7.97 8 -0.01 -0.03 -0.02

4.5 8.99 8.28 9 -0.01 -0.02 -0.01
5 9.99 9.99 10 -0.01 -0.01 0.00

Figure 5 - Pressure Transmitter Calibration Table of Results

Calibration of Pressure Transmitter

1000

6.00 —e— Output Voltage Rising (volts)

Voltage (volts)

+— Output Voltage Faling (volts)
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] 1 2 3 4 5 [
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Figure 6 - Pressure Transmitter Calibration Graphical Results

As shown in the graph the results gathered produce a linear graph, where the voltage rises
proportionally with the pressure. The non-linearity error for this sensor was very low with most
values being around 0.01V, this equates to 0.1% of the FSD of the sensor. This is considered
to be acceptable for this transmitter, as shown when compared to the similar pressure sensor
found on RS (Fig7) (RS, 2022), which has an accuracy of <x0.25%.




IPSS Semi-Flush Mount Pressure Transmitter
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Figure 7 - Data Sheet of Comparable Pressure Transmitter
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5. Calibration of Temperature Sensor

lab
A PT100 RTD connected to a signal conditioner was calibrated in the workshop, a resistance

signal

conditioner

signal was injected into the RTD, and the output current was recorded. The following readings

were taken, and the results have tabulated and shown graphically.

Temperature Current recorded {mA) Calculated Non-linearity errar
2 = i — - Hysterisis Error (mA)

Injected ("C) rising falling current (mA) rising falling
0 4.02 4.02 4 0.02 0.02 1]
10 5.62 5.62 5.6 0.02 0.02 0
20 7.22 7.22 7.2 0.02 0.02 0
30 881 881 88 vor [ oo 0
40 10.41 10.41 10.4 0.01 0.01 0
50 12.01 12.01 12 0.01 0.01 0
60 13.61 13.61 13.6 0.01 0.01 0
70 15.21 15.21 15.2 0.01 0.01 0
80 16.8 16.81 16.8 4] 0.01 0.01
90 18.4 18.4 18.4 1] 0 0
100 19.99 19.99 20 0.01 0.01 0

Figure 8 - Temperature Transmitter Calibration Table of Results

ra
]

Current (mA)

20 3

—riSiNg

Calibration of RTD

0 40 30 60 10 a0 90 100

Temperature Injected

falling Calculated current (mA}

Figure 9 -Temperature Transmitter Calibration Graph of Results

The results gathered have produced a linear response where the mA reading proportionally

rises with the rising temperature. The maximum non-linearity error was found to be 0.02, this

equates to 0.1% of the FSD. Although the average was lower at 0.05% FSD. To compare, a

similar signal conditioner was found on RS, a section of the data sheet is shown in figure 11,

describing the accuracy of device (RS, 2022).
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Weidmuller MCZ PT Series Signal Conditioner

RS Stock No.: 393-0235  MIfr. Part No.; 8425720000 Brand: Weidmuller

Figure 10 - Comparable Signal Conditioner

Technical data
Input PT 100 to IEC 751)
Connection S-wire / 2-wirg”
Max. wire resi each 50 2
Leadwire resistance eflact max. 0.006 “C/Q
Supply curment 0.8 mA
Output 4...20 mA*™
Load TS0Qat24V
Supply voltage miawe: O/ min: 5+ 20méA x A
Resicdual ripple of supply voltage max: 1.5V at 100 Hz
Sat time 10 ms
Accuracy Type. 0.2 % max. 0.5 % v. FSR
Linearity <0.1 % v. FSA
3 max. +250 ppm/°C
Opan cireul yes
EMC EMVG
EN 50081-1
EN 50082-2
Approvals CE, UL, CSA
Ambient 0°C...+80 "C
Storage temperature 0 °C...+85 C
Conductar AWG 22...12
Conductor cross-section 1.5 mm?
Overall width B mm
*_Putting a bridge between Pins 4 and 5 ** cument loop supplied
Dirner and see Page 305

Figure 11 - Data Sheet from Comparable Signal Conditioner

This conditioner is shown to have a non-linearity error of 0.1% FSD. This is the same the

results gathered, proving this transmitter is of good quality and is fit for purpose.

11




6. Calibration of Level Sensor

The calibration of the level sensor was gathered from a sight glass and a pressure transducer
that is connected to a signal conditioner to convert to level. The current was then recorded
using a multimeter. The results from the calibration were tabulated and displayed graphically,

these are shown below.

Level Injected (cm) Current recordedi(mA} Linear Valug(ma)  |-Norvlinearity emor |, e Error (mA}
rising falling rising falling

7 6.21 6.2 6.21 0 0.01 -0.01

3 6.51 6.6 6.51125 0.00125 | 0.01125 0.01

9 7.01 6.96 7.0125 0.0025 | 0.0525 -0.05

10 7.43 7.37 7.41375 -0.01625 | 0.04375 “0.06

11 7.8 7.75 7.815 0.015 | 0.065 -0.05

12 8.23 8.15 8.21625 -0.01375 | 0.06625 -0.08

13 .62 8.56 8.6175 -0.0025 | 0.0575 -0.06

14 9.01 8.9 9.01875 0.00875 | 0.11875 -0.11

15 9.39 9.31 9.42 0.03 0.11 -0.08

16 9.78 9.73 9.82125 0.04125 | 0.09125 -0.05

17 10.17 10.12 10.2225 0.0525 | 0.1025 -0.05

18 10.58 10.5 10.62375 0.04375 | 0.12375 -0.08 static sensitivity?
19 10.99 10.91 11.025 0.035 | 0.115 -0.08

20 11.41 11.31 11.42625 0.01625 | 0.11625 0.1

21 11.82 11.71 11.8275 0.0075 | 0.1175 0.11

22 12.18 12.00 12.22875 0.04875 | 0.13875 -0.09

23 12.63 12.63 12.63 0 0 0

Figure 12 - Level Sensor Calibration Table of Results

Calibration of Level Transmitter

Current {ma)

(1] 5 10 15 20 25

Level of Water {cm)

—a— Current recorded [mA) rising -+— Current recorded (mA) falling o— Linear Value[maA)

Figure 13 -Level Sensor Calibration Graph of Results

The results gathered produced a linear graph. The current recorded rose proportionally to the
level of water. Some of the results at the top end of the range were slightly below the linear

value. The largest non-linearity error was 0.13875, this equates to an error of 1.099% FSD.

12




The pressure transmitter may produce spurious results due to temperature changes of the
water; this could be the cause of the larger non-linearity errors experienced.

The data sheet for the transmitter is shown in Figure 14 in the appendix, the non-linearity error
calculated is outside of the range given on the data sheet (Endress + Hauser, 2022). This

could be due to the sight glass level not being exact when measurements were taken.

13




7. Calibration of Distance Sensor
The 2 methods of distance measurement used were, a laser and an encoder. The data was
collected using an HMI screen adjacent to the devices. The results gathered have been

tabulated and graphically displayed below.

Rising

Laser Encoder |Tape Measure | Laser distance Travlled (mm) | Encoder distance travelled (mm) | Error
238.65 43.8 200 0 0 0
344.8 142.3 300 106.15 98.5 7.65
441.5 242.4 400 202.85 198.6 4.25
539.65 342 500 301 298.2 2.8

647 442.8 600 408.35 399 9.35
756.9 543.6 700 518.25 499.8 18.45
858.1 642 800 619.45 598.2 21.25
959.15 740.9 900 720.5 697.1 23.4
1057.5 842.9 1000 B18.85 799.1 19.75
1163.5 944.6 1100 924,85 900.8 24.05

1261 1043.4 1200 1022.35 999.6 22.75
1358.1 1142.9 1300 1119.45 1099.1 20.35
1455.4 1243.3 1400 1216.75 1199.5 17.25

Figure 14 - Distance Sensor Calibration Table of Results (Rising)

Calibration of Distance Transmitter (Rising)
1400
1200

1000

Laser Distance Travelled (mm)
[ £ [=1] [+
8 8 8 B8

o

1] 200 400 600 800 1000 1200 1400

Encoder Distance Travelled (mm)

Figure 15 - Distance Sensor Calibration Graph of Results (Rising)

Falling

Laser Encoder |Tape Measure | Laser distance Travlled (mm) | Encoder distance travelled {mm} | Error
1450.5 1241 1400 4] 0 0
1348.5 1141.3 1300 -101 -09.7 -1.3
1254.5 1042.1 1200 -196 -198.9 2.9
1165.5 943.7 1100 -285 -297.3 12.3
1057.4 B840.5 999 -393.1 -400.5 7.4
960.2 743.6 902 -490.3 -457.4 7.1
857.6 B43.4 802 -592.9 -397.6 4.7
756.5 543.2 702 -094 -697.8 3.8
650.3 446.2 604 -800.2 -794.8 -5.4
453.7 345.9 504 -996.8 -895.1 -101.7
439.2 246.5 405 -1011.3 -964.5 -16.8
343.2 144.6 303 -1107.3 -1096.4 -10.9
235.4 376 195 -1215.1 -1203.4 -11.7

Figure 16 - Distance Sensor Calibration Table of Results (Falling)
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Calibration of Distance Transmitter (Fallling)

Y
8

Laser Distance Travelled (mm)4

-1400

Encoder Distance Travelled (mm)

Figure 17 - Distance Sensor Calibration Graph of Results (Falling)

relationship

The graph produced from the rising values shows a generally linear line, the maximum error
was 24.05mm, this is a 1.91% error of the maximum distance. The graph for the falling results
is also generally linear, except for the anomalous result around the 900mm point. This is where

the largest error was experienced for the falling results which was 101.7mm, this is likely due

to an error when reading the distance the measurement was taken. The next largest error was
16.8mm, equating to an error of 1.38% FSD. While the laser is not very accurate it produced
repeatable results. For example, the values obtained at the 1000mm tape measure mark were
1057.5mm (rising) and 1057.4mm (falling).

The data sheet for the laser is shown in figure 19 (ifm Electronic, 2010), it describes the
accuracy of the laser at different distance ranges.

Repeatability | Accuracy

rate 50 Hz
Rep of the measured values A ¥
white (90 % remission) | grey (1B % remission) | white (30 % remission) |grey (18 % remissi
200...1000 mm + 5.0 mm +7.5mm + 15.0 mm + 18.0 mm
1000...2000 mm + 5.5 mm + 10.0 mm * 15.0 mm * 20.0 mm
2000...4000 mm +17.5mm +22.5 mm +25.0 mm £ 32.0 mm
4000...6000 mm +27.5 mm + 40.0 mm + 35.0 mm +50.0 mm
6000...10000 mm + 60.0 mm - + 70.0 mm -
E:p:lhbili‘ty | Accuracy
pling rate 1 Hz
Ref ity of the measured values ACcuracy
white (90 % remission) | grey (18 % remission) | white (90 % remission) [grey (18 %
200...1000 mm + 4.0 mm +4.5mm + 14.0 mm + 15.0 mm
1000...2000 mm + 4.5 mm + 6.0 mm 1 14.5 mm + 16.0 mm
2000...4000 mm +13.5 mm +14.5 mm +23.5 mm * 24.0 mm
4000...6000 mm +19.0 mm +21.0 mm +29.0 mm + 31.0 mm
6000...10000 mm + 37.0 mm - + 47.0 mm -

Figure 18 - Data Sheet Section for Laser Distance Transmitter

15




Here it is shown that at distances between 200-1000mm the laser has an accuracy of £+15mm,
this means that the laser was within tolerance for the data sheet when gathering falling values,
but it was often out of tolerance in the range when gathering rising values.

16




8. Design Adaptation for Maintenance and Reliability
The given program was analysed, and the group decided there were 4 main alterations that
could be made. All of the changes were for the HMI screens, the 4 alterations were:

1
2
3
4

) Add graphs to the screens for the loops; TT511, LT541, FT535 and, FT531

) Add stop/start controls for the heater and pump

) Display PID values on each screen

) Add an animation for the movement of the robot arm and show laser position

All the HMI screens are shown in the appendix. Each screen was designed with maintenance
and testing in mind. All of the corresponding data is clearly displayed on each page along with
a graphical representation of what is happening within the system. This allows engineers to
clearly see what is happening within the systems and also allows them to make on the fly
tuning changes to the system. For the systems that required control, the appropriate controls
were added to the HMI screen, allowing the system to be easily controlled. On the final page
that shows the controls for the robot arm and its position, an animated sliding box was added,
it shows the arm’s position over the bays of the process station. To allow this, a line of code

was added to the main program, it is shown in fig 20 below.

w  Network 34: Encoderconverzion

CONV
Real to Int

“Encoder “Encoder
Position®. Position” " Arm
“Scaled mm® N ou7 — Position int’

Figure 19 - Line of Code to Convert Real Value to Integer

This line of code is required to change the real value of the encoder position into an integer.
This value is used within the animation as the value that determines how far along the
described line the box moves. The tags used for the animation are shown on the HMI
screenshot.

where is your testing evidence and table?

17




9. Conclusions and Recommendations

Throughout the report the given system was investigated, the instrumentation within each
control loop was described and the technical data surrounding them was given and the
relevant information was extracted. Then research was conducted into the next generation of
sensors and how they can be used within industry 4.0. The benefits of these next generation

of instruments were described and how they can aid manufacturing and maintenance.

The calibration of multiple instruments was then performed, and the associated data was
collected and presented. From the data acquired the suitability and performance of the devices
was commented on and was often found to be out of tolerance or borderline acceptable.
Therefore, it would be best to suggest that the instruments are replaced and updated with

better models that could be integrated into an industry 4.0 system.

Finally, the given PLC program was analysed and within a group a set of improvements were
decided upon. These were implemented and provided much needed data on the individual
process loops. The use of more advanced sensors could provide more information that would
be useful to an engineer performing maintenance on the system.

18




10. Team Working

The author worked as part of a team of 2 to calibrate a range of transmitters and also
investigate, test, and improve the given system. During the calibration process for each
transmitter the author was responsible for creating the spreadsheets that displayed the data
and also gathering the data from the process. The design of the HMI screens was completed
by working closely as a pair, discussions were had about the placement of instrument values
and graphs. When creating the animation for the robot arm, both team members worked
together to figure out how to make this possible. Testing of the HMI screens was also
conducted as a pair, one member controlled the system using the local HMI while the other

captured screenshots on the computer and aided with any troubleshooting.
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TPO2

Temperature Transmitter for DIN-rail Type wc -

APPLICATI

Features.
» Special IC for ATD:, high accuracy s essured.
= TPU2 with smaller volme 50 leaser space for instalition is requied.

» High quality and low price,
® DIN-rail type: quick to instal.

‘Appiications.
* Montarng for long-distance temperaiune sgnal ransmission.
» For indusirias inhasiing / ventilation | air conditioning / cocling /

il power / ictricly, Bic.

* For process n agricutuee / reen house | enimnmentsl enginessing /

food / phammaceusical inustry.

TP[HE

CONNE

N D] AGRAW

Figure 28 - Data Sheet for PT100 Signal Conditioner

Operating instructions Pressure Transmitter Cerabar PMC 133
T Housing: synthetic (POM) or cast Cerarmic measuri
: > .
see also T 105P/00/ it g unmumzs.;g!ssd
Protaction: IP 85 (DIN 40050) ‘adjusted range
teresis. betier than 0.01% of
Wetted Matesials Tull scale

Technical Data
Measuring cells

* polysilicone
sensor
for high pressure

PIOCESS CONMECHon: o
1.4581 stainless steel (14571 Termperature variation typical
mumsmwme 4015 %/10 °C of full scale, of the

measuring cell ﬂ!emrzgneitseEM|
Cerm-cdsew m up 10 60 bar * High Pressure Measunng
Mumnnnmagefemc%% Linedrity. #0.5 % of full scale
Process seal up 10 BO bar Hysteresis/Raproducibility: 0.1 % of
e.g. Vion, M. l‘n.lrux atc. full scale

Above !mbﬂ 1.4401 special steel
diaprvagm.

Permissible Temperatures
Doeremgunu

-20°C .. +T0°C
Diaphragm: -20 °C _ +80 °C
{up o + 130 °C for short periads)
Siceage: 40 °C ... +85°C

5% 82 b 0 b +0.8 e 30 K a

1 +3 bar 25 bar 1 6.0 mbar ¥ K [

003 b 0 bar 4016 mban 30 K [

D1 b 10 o + 1.5 mbaes30 K Gk

[T 75 b 8.0 =t 10 K [T

020 b 40 bar 130 mear/ 0 K [

080 b 0 b £100 o 10 K [T

0,350 bar 00 500+ P50 s 100 Gorh

Figure 29 - Data Sheel Section for Pressure Transmitter
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4 Technical data
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Figure 30 - Data Sheet for F-V Signal Conditioner
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