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Warning Symbols

Warning

Warning Levels / Signal Words

HAZARD
Risk or hazardous situation which will result in severe personal
injury or death.

WARNING
Risk or hazardous situation which could result in severe personal
injury or death.

CAUTION
Hazard or unsafe practice which could result in personal injury or
property damage.

NOTICE
Hazard which could result in property damage.

Information Symbols

Important technical information for this product

Important information on electric or electronic
functions

+1 Supplementary information
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FLOWSIC100

1 Important information

Intended use
Responsibility of user
Safety information and protective measures
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1.1

1.2

121

Intended use

Purpose of the device

The FLOWSIC100 measuring system is designed for no-contact measurement of the gas
flow rate and air temperature in pipelines, flue gas and exhaust gas ducts, as well as
stacks.

Correct use

» Use the device only as described in these Operating Instructions. The manufacturer
bears no responsibility for any other use.

» Carry out all measures required to maintain the device, e.g. maintenance and
inspection, transport and storage.

® Do not remove, add or modify any components to or on the device unless described and
specified in the official manufacturer information. Otherwise:

- The device could become dangerous.
- Any warranty by the manufacturer becomes void.

Responsibility of user

General information

Designated users

The FLOWSIC100 measuring system may only be operated by skilled technicians who,
based on their technical training and knowledge as well as knowledge of the relevant
regulations, can assess the tasks given and recognize the hazards involved.

Special local conditions

» The relevant legal stipulations and associated technical regulations must be observed
when preparing and carrying out work on the respective system

» All work must be carried out in accordance with the local, system-specific conditions
and with due consideration paid to the operating dangers and specifications.

Retention of documents

The Operating Instructions for the measuring system as well as system documentation
must be kept on site and be available for reference. Pass the respective documentation
on to any new owner of the measuring system.
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1.3

13.1

1.3.2
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Safety information and protective measures

General information

Handling or using the device incorrectly can result in personal injury or material damage.
Read this Chapter carefully and ensure you observe the safety precautions during all
work on the FLOWSIC100. Always observe the warnings provided in these Operating
Instructions.

The following applies at all times:

® The relevant legal stipulations and associated technical regulations must be observed
when preparing and carrying out work on the installation.

® Pay particular attention to potentially hazardous aspects of the equipment, such as
pipelines and ducts with overpressure and hot gas. The applicable special regulations
must be followed at all times.

® All work must be carried out in accordance with the local, system-specific conditions
and with due consideration paid to the operating dangers and specifications.

® The Operating Instructions for the measuring system as well as system documentation
must be available on site. The instructions for preventing danger and damage contained
in these documents must be observed at all times.

Hazard through electrical equipment

The FLOWSIC100 measuring system is an item of electrical equipment designed for use
in industrial high-voltage systems. Make sure the power supply is switched off before
working on power connections or live components. If necessary, replace shock protection
measures before reconnecting the power supply.

Hazard through hot, corrosive and/or pressurized gases

The sender/receiver units are mounted directly on the gas-carrying duct. On equipment
with low hazard potential (no danger to health, ambient pressure, low temperatures), the
installation or removal can be performed while the equipment is in operation providing
the valid regulations and equipment safety notices are observed and suitable protective
measures are taken.

WARNING:

Systems and processes with toxic gases, high pressure or high temperatures
must be shut down before the sender/receiver units are installed or removed.

® Hot gas can escape should the purge air supply fail when using externally
purged devices (device types PM, PH and PH-S) in pressurized pipelines and
ducts. This can lead to serious damage to health and material damage to
the system. The system owner must take suitable protective measures to
prevent such damage. Technical solutions for the FLOWSIC100 to prevent
gas escaping should the purge air fail are available from the manufacturer
on request.

® Heated cooling air escapes when internally cooled sender/receiver units
are used. Risk of burns and damage to health are possible! The system
owner must take suitable protective measures to prevent such damage.

f CAUTION: Health risk through hot gas
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134 Hazards through ultrasonic signals

Do not expose unprotected hearing to the sonic beam of the transducer (especially type
H). Wearing suitable hearing protection is recommended when inspecting the duct,
connecting the device outside the duct or similar activities.

1.35 Behavior in case of failure of purge air/cooling air supply

Some system versions are equipped with a purge air and/or cooling air unit to protect the
ultrasonic transducers from hot or corrosive gases. The transducers can be severely
damaged should the purge air supply fail. For this reason, the operator must ensure:

® The power supply for the purge air/cooling air unit operates reliably and without
interruption,

® A failure of the purge air/cooling air supply is detected immediately (for example, by
using pressure controllers)

® The sender/receiver units are removed from the duct in the event of a purge air/cooling
air failure and the duct openings are covered (for example, with a flange cover).

1.3.6 Detecting malfunctions
Any deviations from normal operation must be regarded as a serious indication of a
functional impairment. These include:
® Significant drifts in the measuring results.

Increased power input.

A rise in system component temperatures.

Triggering of monitoring devices.

Unusually strong vibrations or unusual operating noise from a purge air/cooling air
blower

® Smoke or unusual odors.

1.3.7 Preventing damage

To prevent personal injury or damage to the system, the operator must ensure:

® The maintenance personnel responsible can reach the site immediately, and at any
time.

® The maintenance personnel is sufficiently qualified to respond to malfunctions on the
FLOWSIC100 and any resulting operational malfunctions.

® |n case of doubt, switch the defective equipment off immediately.
® Switching off the equipment does not indirectly cause further malfunctions.
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FLOWSIC100

2 Product description

System features and areas of application
System overview and functional principle
System components

Computations

Check cycle
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2.1

System features and areas of application

The FLOWSIC100 measuring system conducts simultaneous measurements of the gas
flow rate and temperature. The volume flow under actual conditions can be calculated
and output from the gas flow rate by including the gas temperature and internal duct
pressure in the standard state.

Features and benefits

® Modular design
By selecting the right modules, you can combine the components to suit your
application and fulfill a wide range of requirements. As a result, the FLOWSIC100 can
be used for very many applications.

® |[ntegrated measurement of the gas flow rate across the duct diameter, independent of
the pressure, temperature, and gas composition

® Digital processing of measured values ensures high accuracy and low susceptibility to
interference

® Self-test by means of automatic check cycle

® No pressure-reducing fittings in the gas flow, which ensures the gas flow is not
disrupted

® Easytoinstall
® |ow wear and tear by selecting the most suitable modules for the application
® Minimum maintenance requirements

Applications

The measuring devices in the FLOWSIC100 series can be used to measure gas flows in
pipelines, flue-gas and exhaust gas ducts, as well as chimneys. If configured accordingly,
the devices can measure the flow rate in both clean and raw gases upstream of filter
installations. As a result, applications range from determining the volume flow in open
and closed-loop control systems used in process control to flow monitoring for emission
measurements.

The system is suitable for use in the following areas:
® Operating measurements and emissions monitoring in:
- Energy supply: Power station and industrial boilers for all energy sources
- Waste disposal: Waste and residual waste incineration plants
- Basic industries:Systems in the cement and steel industry
® Process control engineering
- Chemical industry

- Drying and processing systems in the pharmaceutical, food, and foodstuffs
industries

- Heat treatment and extraction plants used in plastics processing

® Flow measurements in ventilation, heating, and air-conditioning systems in both
industry and agriculture

Certification

The measuring system complies with the requirements defined in the following
standards:

DIN EN 15267-1:2009, DIN EN 15267-2:2009, DIN EN 15267-3:2008,
DIN EN 14181:2004 and DIN EN ISO 16911-2.

The measuring system is suitable for use in plants requiring approval (13th BImSchV, 17th
BImSchV, 30th BImSchV, Tl Air) as well as plants of the 27thBImSchV.

12
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2.2
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Fig. 1

System overview and functional principle

System overview
The measuring system comprises the following components:

FLSE100 sender/receiver unit

For transmitting and receiving ultrasonic pulses, signal processing and controlling the
system functions

Flange with tube

For mounting the sender/receiver units on the gas duct

MCU control unit

For control, evaluation and output of the data of the sensors connected via RS485
interface

Connection cables

For signal transmission between the sender/receiver units and control unit

Junction box for connection cable

For connecting the connection cables

Purge air unit accessory

For using purged sender/receiver units to keep the ultrasonic transducers clean and
cool at high gas temperatures

Cooling air unit accessory

For using internally cooled sender/receiver units to keep the ultrasonic transducers cool
at high gas temperatures

Measuring tube option

Tube piece with flanges, preassembled for installation in an existing pipeline; with
flanges with tube to fit the sender/receiver units

FLOWSIC100 systen] com ponents

Sender/receiver unit

Master (A)

Duct FLSE100 Slave (B)
Flange with tube
L .
Sender/ MCU control unit
recjelver EN
unit
FLSE100 /ﬁ'

Connection cable Junction box

Cooling air control option for device types M-AC and H-AC

Used to control the cooling air supply for sender/receiver units with internal cooling by
switching the cooling air blower on and off automatically depending on the transducer
temperature.

Emergency air supply option for sender/receiver units with internal cooling (FLSE100-

MAC and HAC)

Set for connecting and operating a temporary emergency air supply of instrument air (to
be provided by customer) for sender/receiver units with internal cooling.

Emergency air supply option for externally purged sender/receiver units (FLSE100-PM,
PH, PH-S)

"FLOWSIC100 - Operating Instructions - 8012513/10LA/V2-2/2019-02 - © SICK Engineering GmbH 13
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Fig. 2

Fig. 3

Set for connecting and operating a temporary emergency air supply of instrument air (to
be provided by customer) for externally purged sender/receiver units.

Communication between sender/receiver units and control unit

Standard version

The two sender/receiver units work as master and slave. The master FLSE has a second
interface to be able to completely separate communication to the slave FLSE and to the
MCU. The master triggers the slave and controls measurement. The MCU can request the
measured values from the master units independently of the measuring cycle
(asynchronous).

For the cabling, the junction box used to separate the interfaces has to be installed on

the master FLSE. The junction box is optional for FLOWSIC100 types PR and S (for longer
cable lengths).

Standard version (1 sensor pair)

Bus version with several measuring systems connected

Bus connection FLSE100 - MCU (2 sensor pairs)

Bus line Junction box

With the bus version, two autonomous measuring paths (2 x 2 FLSE100) can be
connected to a control unit MCU for 2-path-measurement. The MCU computes both
measuring paths to one measuring result.

(] ® For bus wiring, the set termination set at the factory must be deactivated in
"'1 those system components not at the line end (see Service Manual Section
3.1).

® Other sensor types (e.g. sensor for dust measurement) can also be
connected to the MCU.

14
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Fig. 4

Sender/receiver

unit

FLSE100 Master (A)

Functional principle

The FLOWSIC100 gas flow rate measuring devices operate according to the principle of
ultrasonic transit time difference measurement. Sender/receiver units are mounted on
both sides of a duct/pipeline at a certain angle to the gas flow (- Fig. 4).

These sender/receiver units contain piezoelectric ultrasonic transducers that function
alternately as senders and receivers. The sound pulses are emitted at an angle a to the
flow direction of the gas. Depending on angle a and gas flow rate v, the transit time of the
respective sound direction varies as a result of certain “acceleration and braking effects”
(formulas 2.1 and 2.2). The higher the gas flow rate and the smaller the angle to the flow
direction are, the higher the difference in the transit times of the sound pulses.

Gas flow rate v is calculated from the difference between both transit times, independent
of the sound velocity value. Therefore changes in the sound velocity caused by pressure
or temperature fluctuations do not affect the calculated gas flow rate with this method of
measurement.

Functional principle of the FLOWSIC100

Sender/receiver unit FLSE100 - Slave (B)

VL v =  Gasflowratein m/s
a L = Measuring path in m
: ] o =  Angle of inclination in °
: /""' t, =  Signal transit time
in flow direction
s ty _ . o
: t, =  Signal transit time

against flow direction

Calculating the gas flow rate

Measuring path L is equal to the active measuring path, that is, the area through which
the gas flows. Given measuring path L, sound velocity ¢, and angle of inclination a
between the sound and flow direction, the sound transit time in the direction of the gas
flow (forward direction) when the signal is transmitted can be expressed as:

. r (2.1)
ct+tv-cosa

A\
Against the gas flow (backward direction):

L (2.2)
t= ————
C-V - CoOsQ

After the resolution to v:

(2.3)
b ()

2 - cosa
Apart from the two measured transit times, this relation only contains the active
measuring path and the angle of inclination as constants.
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Sound velocity

Sound velocity ¢ can be calculated by resolving formulas 2.1 and
2.2.

24 = 5 (1)
\% T

Based on the dependencies in formulas 2.5 and 2.7, the sound velocity can be used to
determine the gas temperature and for diagnosis purposes.
)

(25) c=¢p- |1+ ——
273 °C

Calculating the gas temperature

Since the sound velocity is dependent on the temperature, the gas temperature can also
be calculated from the transit times (by resolving formulas 2.4 and 2.5 to derive 3).

( L (tv+ tr)2 )
(26) 8=273 C 4.002 tv K tr -1

Formula 2.6 shows that, in addition to the measured transit times, the square of the
values of L and the standard velocity are included in the calculation.

® This means precise temperature measurement is only possible when the gas
composition is constant, measuring path L has been measured extremely
accurately and a calibration has been carried out (see Section - p. 151, 4.3.6).

Determining the volume flow

The volume flow in operating state is computed using the geometric constants of the
duct. The process parameters pressure, temperature and moisture content are required
to calculate the volume flow in the standard state. A detailed description is provided in
Section §2.4, page 44.

Path compensation

When the FLOWSIC100 is operated with a 2-path configuration, the device runs with an
integrated algorithm for automatic “path compensation”.

During trouble-free operation, gas and sound velocity relations between both measuring
paths are recorded and saved. Should one path then fail, the system can replace invalid
measured values from the failed path with theoretical values based on the “learned”
path relations. The system signals “Maintenance request” status at the same time.

This means a single path can be compensated temporarily and measurement continued
with a slightly higher uncertainty until the malfunction has been cleared.

16
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2.3 System components

23.1 FLSE100 sender/receiver unit

The sender/receiver unit consists of the electronics, connector, duct probe, and
transducer modules. These modules are available in different versions that can be
combined on the basis of the relevant application data to produce the optimum
configuration for the application in question.

Fig. 5 Schematic diagram with modules of the sender/receiver unit and flange with tube

g |
R 3 | i

1 Electronics unit 4 Transducer

2 Connection piece 5  Flange with tube

3 Ductprobe 6 Purge airconnection (only for purged versions PM, PH, PHS)

Cooling air connection (only for internally cooled versions MAC, HAC)

"FLOWSIC100 - Operating Instructions - 8012513/10LA/V2-2/2019-02 - © SICK Engineering GmbH
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The modules are selected on the basis of the following criteria:

Gas temperature

Decision whether the sender/receiver unit must or can be used with or without internal
cooling air so that the duct probe can be selected with regard to type of material (steel,
titanium) and transducer type (with/without internal cooling)

Gas composition (corrosive / slightly corrosive or not corrosive)

Selection of the duct probe and transducers on the basis of their resistance to corrosion
(probe made from stainless steel / titanium, transducers made from titanium /
hastelloy)

Duct diameter, sound dampening, dust content

Selection of the transducers on the basis of the required transmitter power (medium
power / high power)

Dust properties

Decision whether purged sender/receiver units need to be used (prevention of
contamination with very sticky dust).

Wall and insulation thickness of the gas duct

Selection of the duct probe and flange with tube according to the nominal length
(graded standard lengths). Other lengths can be supplied on request.

Assembly type

On two sides, each with a sender/receiver unit on the opposite duct walls, or on one
side with one sender/receiver unit (as measuring probe version)

Flange size

Selection of small or large flange dimensions

(pitch diameter of the fixing holes 75 mm, 100 mm or 114 mm)

Internal duct pressure

Pressure resistant versions must be used with pressures above 100 mbar (see Ol
FLOWSIC100 PROCESS)

Certification requirements

Selection after performance tests for emission measuring.

The various configuration options are identified by a type key structured as follows:

18
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Type key sender/receiver unit: FLSE100-XXX (X) XX XX XX

Purge air supply yes/no

- P: Purged

Ultrasonic transducer

- M: Medium power

- H: High power

-S: Low power with small dimensions
(Small size)

- PR: Low power with small dimensions

and measuring probe version

Signal transmission

-D: Digital (identification for FLSE100-SD only)
-A: Analog (identification for FLSE100-SA only
- Empty: Digital

Identification

- Empty: No special features

-AC: Internal cooling of ultrasonic transducer
Nominal length of duct probe

-12: 125 mm

- 20: 200 mm

- 35: 350 mm

- 55: 550 mm

-75: 750 mm

Duct probe material

-SS: 1.4571 (stainless steel)

=Tl Titanium

- HS: Hastelloy

Transducer material

=Tl Titanium

- HS: Hastelloy

Example: FLSE100-M 35SSTI

Medium transducer power |
Duct probe nominal length 350 mm
Duct probe material 1.4571
Transducer made of titanium

The possible versions, areas of application, configurations, and characteristics are listed
in the following Tables.

"FLOWSIC100 - Operating Instructions - 8012513/10LA/V2-2/2019-02 - © SICK Engineering GmbH
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Basic versions

Type FLSE100

Description

Number of
FLSE100 per
system

Not purged
Mediumpower
Digital signal transmission to control unit

Not purged
Highpower
Digital signal transmission to control unit

Not purged

With two transducers, small size and high frequency
Version as measuring probe for installation on one duct side
Digital signal transmission to control unit

1

Not purged
With one small size and high frequency transducer
Digital signal transmission to control unit (SD)

1 each

Internally air cooled
Mediumpower
Digital signal transmission to control unit

Internally air cooled
Highpower
Digital signal transmission to control unit

Purged
Mediumpower
Digital signal transmission to control unit

Purged
Highpower
Digital signal transmission to control unit

Purged
Very highpower
Digital signal transmission to control unit

20
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Application range

. . Max. gas Active meas. .
Type FLSE100 Material Material temperature distance 1) DUE TR
Duct probe Transducer o diameter [m]
[°C] [m]
M SS, T Tl 0.2-4 0.15-3.4
Hastelloy 0.2-2 0.15-1.7
2-15 1.4-13
SS, T Tl 260
H 1.5-252 1.1-253
Hastelloy 2-5 1.4-4.3
PR SS, T 0.27-0.28 >0.40
SA/SD SS 150 0.2-2 0.15-1.7
MAC 0.2-4 0.15-34
HAC SS, T 450 2-13 14-11.3
- 1.5-252 1.1-253
PM SS 05-3 0.35-25
1-10 0.7-8.7
PH SS, T
450 1-22) 0.7-23)
2-13 14-11.3
PHS SS
1.5-252 1.1-253)

1): The maximum possible measuring path depends on the dust content, gas
temperature, and gas composition

2): For extremely high dust concentrations up to max. 100 g/m?®
3): For installation across secant (- p. 57, 3.1.3)

"FLOWSIC100 - Operating Instructions -
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Duct probe configuration options

Type FLSE100 Duct probe
Nominal length in mm Material
125 200 350 550 750 SS Tl HS
X X X X X X
H X X X X X X X
PR X X X X X
SA/SD X X X X
MAC X X X X
HAC X X X X
PM X X X X X
PH X X X X X X
PHS X X X X
2.3.1.1 Standard sender/receiver units

A special transducer design makes it possible to use these sender/receiver units without
cooling by external purge air even with higher gas temperatures. A purge air unit is
therefore not necessary. The advantages are:

® |ower expense for mounting and installation

® FEasier maintenance

® | ower operating costs.

For these reasons, standard sender/receiver units should be used where possible.

® ® The types FLSE100-M, H and PR are intended for use with gas
"'1 temperatures up to max. 260 °C. The types FLSE100-SA and SD are
intended for use up to 150°C.
® The measuring system FLOWSIC100 S contains one sender/receiver
unit FLSE100-SA and FLSE100-SD and one connection cable between
the sender/receiver units.
® The type FLSE100-SA has no electronics unit. Communication to the
FLSE100-SD as master (which communicates with the MCU control
unit) runs via an analog connection cable (fixed length: 3m). Install one
FLSE100-SA and one FLSE100-SD per sampling point (1-path
configuration).
® Fit the sender/receiver units at an angle of 60° to the flow direction for
dust concentrations > 1 g/m? (only applicable for FLSE100-H, H-AC, PH
and PH-S). The downstream sender/receiver unit (B in - p. 15, Fig. 4) has
to be equipped with an impact protector.
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The following differences exist in addition to the possible versions:

Type FLSE Transducer and duct probe

M Nominal diameter 35 mm

H Nominal diameter 60 mm

PR Measuring probe version (2 transducers)

SA, SD Duct probe @ 35 mm, transducer 15 mm
Fig. 6 FLSE100-M

1

s ' @%@
QA
A L e = 1:3_ 1’:7

NL = 200 mm, 350 mm, 550 mm

1  Electronics unit 4 Transducer
2 Connection piece 5  Connection for connection cable
3 Ductprobe

4 The type FLSE100-M is also available with other flanges on request
+1 () 169,63.1).

Fig. 7 FLSE100-H
1 2 3 4

N _

Abl f|:- -
H
A olo
Al -

A»| o NL _

NL = 200 mm, 350 mm, 550 mm, 750 mm

1  Electronics unit 4 Transducer
2 Connection piece 5  Connection for connection cable
3 Ductprobe
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23.1.2

Sender/receiver units with internal cooling

The types FLSE100-MAC and HAC can be used for gas temperatures up to maximum

450 °C when fitted with internal cooling for the ultrasonic transducers. A control unit with

integrated filter and blower supplies the cooling air (- p. 29, 2.3.3).

The advantages over the purged versions are:

® | ower costs for installation and operation.

® No flow of cooling air into the measured medium, therefore no direct influence on gas
flow and flow rate

® |ower risk of dropping below the dew point with condensate on the probe head.

® Fit the sender/receiver units at an angle of 60° to the flow direction for dust
+1 concentrations > 1 g/m? (only applicable for FLSE100-HAC). The
downstream sender/receiver unit (B in Fig. 4, page 15) must be equipped
with an impact protector.

NOTICE:

Wet or sticky dust can cause strong contamination of the transducer and
disrupt the measuring function. In this case, the cooling air control option, Part
No. 2050814, should be used on device versions with internal cooling (M-AC
and H-AC). Use an external device version when necessary.

L ]

The following differences exist in addition to the possible versions:

Type FLSE100

Transducer and duct probe

MAC

Nominal diameter 35 mm

HAC

Nominal diameter 60 mm

Fig. 11

FLSE100-MAC
A
-r é

®
|

[__] A..|th= i NL

NL =350 mm, 550 mm

6
1 Electronics unit 4 Transducer
2 Connection piece 5  Connection for connection cable
3 Duct probe 6  Cooling air connection

4 The type FLSE100-MAC is also available with other flanges on request
+ (>p. 169, 6.3.1).

"FLOWSIC100 - Operating Instructions -
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Fig. 12 FLSE100-HAC
1 2 3 4
A | M
@G-
@: = () () oo
a8 Bl NL
NL =350 mm, 550 mm
L7
| 6
1 Electronics unit 5  Connection for connection cable
5 2 Connection piece 6  Cooling airconnection
3 Duct probe 7 Guard plate
4 Transducer

Functional principle of internal cooling (FLSE100-MAC and FLSE100-HAC)
2 CAUTION: Risk of burns through escaping hot cooling air

The cooling air is heated by the gas temperature in the duct and escapes at the
sender/receiver unit into the environment. The temperature of the heated
cooling air depends on the gas temperature and the cooling air flow.

There might be risk of burns through hot cooling air!
» Provide suitable protective measures.

The cooling air is fed into the sender/receiver unit via the cooling air connection.
In the sender/receiver unit, the cooling air is internally led to the transducer. Thus, the
transducer is protected against overheating.

The heated cooling air escapes at the flange of the sender/receiver unit into the
environment.

Fig. 13 Schematic diagram

T Heated cooling

Cooling airinlet ~ air escapes into
the environment

26
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23.13

Fig. 14

Purged sender/receiver units

FLSE100-PM, PH, PHS

1

2 3 4 A
A —
H>|
|
A ] -l NL |-
H>| ]
NL= 200 mm (only PM and PH)

350 mm
550 mm
750 mm

1 Electronics unit 4 Transducer

2 Connection piece 5  Connection for connection cable

3 Ductprobe

These sender/receiver units are intended only for use with wet and sticky dust when the
transducer surface is in high danger of contamination. Purge air is supplied by a purge
air unit to keep the active transducer surface clean and therefore protect against
contamination (- p. 43,2.3.10). The purge air flow is optimized to maximize the directivity
of the ultrasound beam.

An integrated temperature sensor records the transducer temperature which can then be
displayed in SOPAS ET.

+1

See the Application Range Table on page 21 for limitations of use

For dust concentrations > 1 g/m?3, install the sender/receiver units at an
angle of 60° to the flow direction (only applicable for FLSE100-PH and
PHS). The downstream sender/receiver unit (B in - p. 15, Fig. 4) has to be
equipped with an impact protector.

At low gas temperatures, the purge air supply can cause the temperature to
drop below the dew point. To minimize the possible corrosion on the probe
head (for example, due to acid formation with corrosive gas compositions),
duct probes with a nominal length greater than that actually required for the
flanges with tube must be selected for temperatures between 150 °C and
200 °C (for example, if the nominal length of the flange with tube is

350 mm —> a duct probe with a nominal length of 550 mm should be
used). The purge air is then heated by the gas temperature in the probe
tube which minimizes temperature drops below the dew point.

"FLOWSIC100 - Operating Instructions -
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Fig. 15

23.2

Fig. 16

Using sender/receiver units with a nominal length greater than the flange with tube

2 Purge air

A Area heated by the gas flow

Flange with tube

i T T Gas flow

Sender/receiver unit

Duct wall

NLrse100= Nominal length sender/receiver unit
NLg = Nominal length flange with tube

Flange with tube

The sender/receiver units are mounted in flanges with tube available in graded nominal
lengths, different steel types and pitch diameters.

Selection of a flange with tube depends on:

® Installation angle and wall and insulation thickness of duct wall
— Determining the nominal length (Assembly and Installation Chapter, - p. 49)

® Type of sender/receiver unit
— Pitch diameter of flange, pipe diameter

® Duct material
—  Steel type

®
+1 If required, the flanges with tube can also be delivered in advance.

Flange with tube

-~ »| LL=NL-12

Type FLSE100 Nominal Material
length in mm

S 125

S, M, PM, PH 200 St37, V4A

S, M, MAC, H, HAC, PR, PM, PH, PHS 350 (others on

M, MAC, H, HAC, PR, PM, PH, PHS, 550 request)

H, PR, PM, PH, PHS 750

28
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233 Weatherproof cover

The weatherproof cover protects the electronics of the sender/receiver unit against
sunlight and rain.

Fig. 17 Weatherproof cover with holder

234 MCU control unit
The control unit has the following functions:

Control of data transfer and processing the data from the sender/receiver units
connected via RS485 interface

Signal output via analog outputs (measured value) and relay outputs (device status)
Signal input via analog and digjtal inputs

Voltage supply for the connected sender/receiver units

Communication with host control systems via optional modules

System and device parameters can be set easily and conveniently via a USB interface
using a laptop and the user-friendly SOPAS ET operating software. The parameters are
stored reliably even in the case of a power failure.

The control unit is usually installed in a steel plate housing. It is available as 19" rack as
an option.

"FLOWSIC100 - Operating Instructions - 8012513/10LA/V2-2/2019-02 - © SICK Engineering GmbH
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Versions
1 Control unit without cooling air supply

This control unit serves for connecting sender/receiver units FLSE100-M, H, PR, S, PM,
PH and PHS (optional for FLSE100-MAC and HAC).

Fig. 18 Control unit MCU with options

Interface module option I/0 module option Display module option

LED

LC-Display
option

Control buttons

Connection
board

2 Control unit with integrated cooling air supply (only for types M-AC and H-AC)
This version is additionally equipped with a purge air blower, air filter and purge air
connection for connecting DN 25 purge air hoses (must be ordered separately - p. 171,
Fig. 140) for sender/receiver units with internal cooling (types FLSE100-MAC and HAC).

30
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Fig. 19

Cooling air inlet

Cooling air connection

Standard interfaces

Control unit with integrated cooling air supply

Cooling air
blower

Air filter

Option
LC-Display

Processor board

Installation plate

Power supply unit (on back of
installation plate)

® Volume flow std.
® Temperature
® Resolution 12 bits

(temperature, pressure,
moisture) resolution
12 bit

® Check cycle
® Warning
® Limitvalue

Analog output Analog inputs Relay outputs Digital inputs Communication

1 output0/2/4 ... 22 mA |2 inputs 0... 20 mA 5 changeover contacts 2 inputs for connecting  |® USB 1.1 and RS232
(active) for selectable (standard; without electric | (48 V 1 A) to output potential-free contacts (on terminals) for
output of measured isolation)or0...5/10V |status signals: (e.g. for connecting a measured value
variables: for selectable input of ® QOperation/ maintenance switch or inquiries, setting

® Velocity optional entry of malfunction triggering a check cycle) parameters and

® Volume flow act. calculation variables ® Maintenance firmware updates

® RS485 to connect
SEensors

"FLOWSIC100 - Operating Instructions -
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Control unit MCU in 19” enclosure with options

’—Slots for optional I/0 modules

— Display module option

1/0-MODULE INTERFACE-MODULE

POWER

L)
ERROR

TxD RxD

| SIcK

power | MuLTI CONTROL UNIT

FAILURE

MAINTENANCE
REQUEST

0
I

Power supply unit

Backplane with terminal connections for wiring by customer

Slot for interface module option

32
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Block Diagram

Fig. 20 MCU block circuit diagram
MCU Display module option
@ Power
© Failure
@Maint.
red. 4__I
|
|
|
I =3 '
L] L] |
Processor :
] ————— J| Optional I/0 module(s) :
|
I
- ————— = Interface module option 1
|
i
I
| USB1.1 m :
|
I
<—- —————————————————————————
Analog
-~ inputs 1 and |~
2
screen | 40 39 | screen
Analog Unit 2 B 39 34 Un?t1B
P output Unit 2 A [ 38 oo Unit 1A
24v[ 37 32 |-24V
Digital +24 v [T38 20 t24V
| inputs 1t0 e
4 15
gg 14 }RelayS
gnd| 28 12
Relays M Al2| 27 Relay 4
— 1105 gnd [ 26 |1t }
Al 1 i
25
gnd [ 24 2 }RelayS
Mmes39 1 —»AO- 23
RS232 AO + [ 22 1L Relay 2
6
2 =k
ig In
power pack 28 Dig In 3 [19 g Relay 1
49 — nd| 18 >
50 Dig In 2 47—
51 |+24V DigIn 1| 16
- 52 |gnd 4
90...250VAC
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Options
Using the following options, the functionality of the MCU can be extended considerably:
1 Display module

Module to display measured values and status information of the connected sensors
using control buttons (capacitive sensors). The integration of this module into already
delivered control units can only be done by the supplier.

Displays
Type Display

Power (green) Power supply
LED Failure (red) Functional failure

Maint. request (yellow) |Maintenance request

Two of a variety of possible measured values:
Volume flow in operating state (Q a.c.)
Volume flow in standard state (Q std.)
Gas flow rate (VoG)

Sound velocity (SoS)

Acoustic temperature (T ac)
Transducer temperature A (T A)
Transducer temperature B (T B)
Signal to noise ratio A (SNR A)

Signal to noise ratio B (SNR B)

Mass flow

LC-Display Graphical display
(main display)

Text display 6 possible measured values (see graphical display)

The measurement screen displays bar graphs of two selectable main measured values
of a connected sensor or of the MCU. Alternatively, up to 8 individual measured values
of a sensor can be displayed (switching with button “Meas”).

Fig. 21 LC-Display in graphical display (left) and in text display (right)

Status: Operation ® Power Status: Operation @® Power
Qa.c. 6.5 cfm . Qa.c. 6.5 cfm .
. | ® Failure VoG 138 ftls @ Failure
0 0 SoS 110741 ftis

 Maint. Tac 64.7 °F O Maint.
VoG 13.8 ft/s | ~ req. TA 63.7 °F req.
. | TB 64.4 °F
0 120
EEEEC BEEE

If a limit value is exceeded, the display alternates between the measured value and an
alarm message.
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Control buttons

Button Function
® Selects the single measured value to be displayed
Meas ® Toggles between text display and graphical display
® Displays the contrast settings (after 2.5 s)
Arrows ® Selects next/previous measured value screen
Status ® Displays alarm or error messages
Menu ® Display of main menu

The following functions are additionally available in the display module:

- Entering parameters for start-up

- Initiating a check cycle

- Switching to Maintenance mode.

1/0 module

For installation on module carriers, communication via I12C bus, or in rack (MCU in 19”
enclosure), selectable as:

- 2xanalog output 0/4 ... 22 mA to output further measured variables (load 500 Q)
- 2xanaloginput 0/4 ... 22 mAto read in values from external sensors

® ® One module carrier is necessary for each module (to insert on top hat
+1 rail). One module carrier has to be connected to the processor board
with a special cable, other module carriers can be docked to it.

® Maximum for installation and use:
- 2 optional AO modules
- 1 optional Al module

Interface module

Modules to pass measured values, system status and service information to higher level
control systems, optional for Profibus DP, Ethernet and Modbus, for insertion in slot
(> p. 36, Fig. 22).

° Profibus DP-VO for transfers via RS485 according to DIN 19245 Part 3 as
1  vellasiEC6115

"FLOWSIC100 - Operating Instructions - 8012513/10LA/V2-2/2019-02 - © SICK Engineering GmbH
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MCU processor board connections

Fig. 22 MCU processor board connections

10 =
AT 9
iy : 10
11
12

|
J

._\

N
ine
s

TR EE R
G SEEEEEIE] e

Supply voltage 24 VDC

2 RS232

Connection for I/0 module
option

Connection for display module
Connection for LEDs

Connection for interface
module option

USB plug-in connector

Connections for sender/
receiver units

Connections for relays 1to 5
Connections foranalog inputs 1
and 2

Connection for analog output
Connections for digital inputs 1
to 4 (digital inputs 3 and 4 not
supported at present)
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Type key MCU
The various configuration options are defined by the following type key:

Control unit type key: MCUXXXXXXXXXXXXXX
Integrated cooling air supply |
-N: Without blower
-P: With blower
-C: Without blower + cooling air control option 24 V
-D: Without blower + cooling air control option 230 V
- E: With blower + cooling air control 24 V
Voltage supply
-W: 90...250VAC
-2 Optional 24 VDC
Housing variant
-0: Wall enclosure compact, painted SICK orange,
stainless steel 1.4016 or equivalent
-R: 19“ housing
Display module
-N: Without
-D: With
Other options
- N: Without
- W: T-MOD Ethernet V2, COLA-B, Service 1)

Analog input option (plug-in module; 0/4...20 mA; 2 inputs per module)
-0: Without

-n: With,n=1.22)

Analog output option (plug-in module; 0/4...22 mA; 2 outputs per module)
-0: Without

-n: With,n=1.22)

Digital input option (plug-in module; 4 inputs per module)

-0: Without
-n: Number on request

Digital output power option (plug-in module; 48 V DC, 5 A; 2 changeover
contacts per module)

-0: Without
-n: Number on request

Digital output low power option (plug-in module; 48 V DC, 0.5 A; 4 NO
contacts per module)

-0: Without

-n: Number on request

Optional Interface module

-N: Without

- B: T/P-MOD Ethernet V1,COLA-B, pulse 3)

-V T/P-MOD Ethernet V1, COLA-B, 3-fold, pulse 3)
-Q: T/P-MOD Ethernet V2,MODBUS TCP, pulse 3)
- D: T/P-MOD RS485,MO0DBUS ASCII/RTU, pulse 3)
-F: T/P-MOD RS485,PROFIBUS,pulse 3)

Special features

-N: Without special version

Ex certification

-N: Without Ex certification

"FLOWSIC100 - Operating Instructions - 8012513/10LA/V2-2/2019-02 - © SICK Engineering GmbH
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Software
-E: Emission

1): Only for MCU version with wall enclosure
2): Up to 4 analog modules on request
3): Pulse not available

Example: MCU-NWODNO1000OPNNE

Without cooling air supply | ‘
Wide-range power pack 90...250V AC

Wall enclosure SICK orange
With display module
Without other options
Without optional analog input module
With one optional analog output module
Without optional digital input module
Without optional digital output module, 2 changeover contacts
Without optional digital output module, 4 NO contacts
With optional interface module Profibus DP
Without special version
Without Ex certification

Software Emission
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235

Fig. 23

Connection cable

The connection cables master (Master FLSE100) and slave (Slave FLSE100) are used to
connect the sender/receiver units with the control unit MCU. Both cables are available in
different lengths. The connection cable master is marked with a red marker behind the
cable box.

) ﬁ Standard cables

Master (lengths 5 m, 10 m, 50 m)
Slave (5 m, 10 m, 50 m)

FLSE100 Slave (B)

l_ Connection cable Slave
LIYCY (TP) 2x2x0.5
2
E

FLSE100 Master (A) r "i:-

Connection cable Master | Onsite cable
LIYCY (TP) 3x2x0.5 | E e |

® Cables provided onsite must fulfill the following requirements (see also

page 97, §3.3.6 ):
® |ead/lead operational capacity less than 110 pF/m
® Min. lead cross-section 0.5 mm2(AWG20).

We recommend cable type UNITRONIC Li2YCYV(TP) 2x2x0.5 mmz2 with reinforced outer
sheath (from Lappkabel).

The total length of the cable between junction box and MCU (onsite cable) can be up to
1000 m.

® When connecting bus versions with several sensors (- p. 14, Fig. 3), the
+1 maximum cable length is reduced as follows depending on the number of
sampling points connected:
® Cable length with + 1 sampling point = 1000 m
® Cable length with + 2 sampling points = 500 m

"FLOWSIC100 - Operating Instructions - 8012513/10LA/V2-2/2019-02 - © SICK Engineering GmbH
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2.3.6

Fig. 24

23.7

Purge air unit accessory

The purge air unit is used to supply the sender/receiver units of the types FLSE100-PM,
PH and PHS with clean purged air.

Purge air unit SLV 1

Base plate Air filter

Blower

Purge air hose

Depending on the internal duct pressure, use additional reducers
(optional purge air reducer set) or a purge air unit with a more powerful blower as shown
in the following Table.

Internal duct pressure (mbar) Reducer Blower type
-100...-20 40/7
-20...-10 40/10 2BH1300
-10 ... +30 -
+30 ... +100 - 2BH1400

Option “Cooling air supply in junction box” for internally cooled device types

Option “Cooling air supply in junction box” can be used for the detached control unit
MCU, which can be more than 10 meters away from the measuring point. The cooling air
supply is installed at the measuring point considering the maximum cooling air hose
length of 10 meters. It is possible to install the MCU (version MCU-N without integrated
blower unit) detached from the measuring point using long line lengths (- p. 97, §3.3.6).
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238

239

Cooling air control option for device types M-AC and H-AC

The “Cooling air control for device types M-AC and H-AC” subassembly serves minimizing
the number of temperature drops below the dew point on the ultrasonic transducer. The
cooling air blower is switched on or off depending on the transducer temperature. Cooling
therefore only runs for appropriately high gas or transducer temperatures. This prevents
permanent cooling air operation overcooling the probe. Setting the required limit values
for switching the cooling air supply on and off is made in SOPAS ET (- p. 150, 4.3.5).

Optional sets for emergency air supply for device types with cooling and
purge air operation

The optional sets for emergency air supply serve preventing severe damage to
transducers should the purge air/ cooling air supply fail. The sets are usable as described
in the respective written versions for the FLOWSIC100 measuring system with 1-path
configuration, SOPAS application setting “FLOWSIC100”. The emergency air supply
systems monitor failures in supply voltage for the purge air/cooling air blower.
Prerequisite for using this set is the onsite provision of compressed air free from oil and
dust.

WARNING:

A The emergency air supply systems only provide temporary protection for
transducers against overheating (several hours) and must never be used as
alternatives for standard purge air/cooling air supply because there is a risk
that the emergency air supply systems create interfering noise on the
transducers and therefore influence measurement. On devices purged
externally (FL100 PM, PH and PH-S), there is also a risk of the emergency air

not keeping transducer surfaces sufficiently clean.

"FLOWSIC100 - Operating Instructions - 8012513/10LA/V2-2/2019-02 - © SICK Engineering GmbH

41



Product description

2391

Emergency air supply for device types M-AC and H-AC

Prerequisites:

1 Compressed air free from oil, dust and water provided by the customer.

2 Compressed air requirement about 9...11 m3/h

3 Primary pressure at least 1.5 bar (measurable with emergency air in operation).

Cooling function during normal device operation (- p. 87, 3.3.4.1)

In normal operation, cooling air for sender/receiver units is supplied via the MCU blower
unit or, optionally, via a blower unit in a separate enclosure (- p. 180, Fig. 149).

Air path in normal operation (cooling air supply via MCU blower unit):

- Air entry in the MCU suction opening - air filter - blower unit - flexible DN25 hoses -
backflow valve - cooling air inlet S/R unit - cooling air discharges from S/R unit (after
deflection in probe tube).

The “backflow valve” is open in forward direction (rubber poppet valve).

Cooling function in emergency operation (cooling air failure due to interruption or
failure of the voltage supply to the cooling air blower)

An installed solenoid valve releases a flow of compressed air should the standard cooling
air fail. If the compressed air flow is pressurized, the emergency air valve (- p. 87, Fig. 59)
with integrated backflow valve closes in the blocking direction and the compressed air
flows into the cooling channels of both S/R units (- p. 87, Fig. 59).
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2.39.2

2.3.10

Fig. 25

Emergency air supply for device types PM, PH and PH-S

Prerequisites:

1 Compressed air free from oil, dust and water provided by the customer.
2 Compressed air requirement:

Gas temperature |Primary pressure | Consumption
Up to 200°C 1.0 bar Approx. 6 m3/h
Up to 300°C 1.5 bar Approx. 8 m3/h
Up to 400°C 2.0 bar Approx. 10 m3/h
Versions:
Designation Part No.
Emergency air supply for 1 purge air unit 380 V AC 7042118
Emergency air supply for 1 purge air unit 230 V AC 7042117
Emergency air supply for 2 purge air units 230 VAC 7042119
Emergency air supply for 2 purge air units 380 VAC 7042120

Measuring tube option

A tube piece, as shown in Fig. 25, can be supplied for pipelines with diameters up to max.
DN500 for easy mounting (welding the flanges with tube). Basis for exact design are
customer-specific data.

Measuring tube option

Fitting on é>|
both sides

Tube and flanges
made of St37 or
1.4571 (other
materials on request)

Flange
according to

DIN 2573 Z

—|

L=5xDN
for DN 150
to DN 200

L=3xDN
for DN > 200
to DN 500

Fitting on one
side
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2.4

24.1

Computations

Calculating and calibrating the volume flow

Volume flow in operating state

Acoustic velocity monitors from the FLOWSIC100 series are usually used to determine
the volume flow in closed pipes and ducts. The volume flow Q.. through the
representative cross-sectional area A and the mean gas flow rate across the cross-
section v, (area velocity) is defined as:

Qact=Vva-A

The FLOWSIC100, however, determines the representative mean value of the flow
velocity on a sound path v (path velocity) between the two sender/receiver units. The
sound path is generally arranged across the diameter (- p. 51, 3.1.1).

Since the mean values of the path and area velocity are not identical (particularly in small
duct diameters), a functional, systematic correlation between the calculated path velocity
and the mean area velocity similar to the point-based flow measurement (for example, a
pitot tube probe) has been introduced.

va= K v K = correction function

The correction factor k can be used for K with unimpeded, axial-symmetric flow profiles in
round pipes.

k=-—= 0.9<k<1

In many cases, however, an unimpeded, axial-symmetric flow profile is not guaranteed
due to the installation conditions (short inlet sections, rectangular ducts, unsymmetrical
flow profiles, and so on). For this reason, a second degree calibration function has been
implemented in FLOWSIC to show the relation between middle path and area velocity.

va=Cv_2-v2+Cv_1-v+Cv. O

° If the flow in a round pipeline is unimpeded and axial-symmetric, Cv_1 is
equal to the correction factor k.

The coefficients in this calibration function can be determined by means of network
measurements and regression analysis (see DIN EN 13284-1). The calculated regression
coefficients must then be entered in the measuring device using SOPAS ET (- p. 151,
4.3.6).

Default values from the factory are Cv2 =0, Cvl =1, CvO = 0.
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24.2

Calculating the volume flow in standard state
The volume flow can be converted to the standard state as follows:

100 - F) _ (p_duct ‘T_normal \

QiN.=QiB. " ( 100

p_normal -T_duct /

act. Volume flow in operating state
Q stq.: Volume flow in standard state

F: Humidity in percentage volume, parameter normally set as default value typical for the
system.

If an optional analog module is used as an analog input for connecting a separate
humidity monitor, the volume flow can be scaled with the current installation values.
p_duct: Absolute pressure in duct, normally set as parameter as fixed/default value
typical for the system.

If an optional analog module is used as an analog input for connecting a separate
pressure sensor, the volume flow can be scaled with the current installation values.
p_normal: 1013 mbar

T_duct: Duct temperature (in K): Here in FLOWSIC100, either a permanent default
temperature calculated with ultrasound measurement or read via the optional analog
input (for greater accuracy) can be selected for use.

T_normal: Standard temperature. In Europe 273 K, in USA 293 K

Temperature calibration

The temperature measurement must be calibrated for exact calculation of the flue-gas
temperature with the FLOWSIC100. There are only two cases where this calibration is not
necessary:

® Exact knowledge of the sound velocity in the flue gas under standard conditions

(1013 mbar, 0 °C), as is the case with air, for example, (331 m/s)
® Exact knowledge of the active measuring path.
Calibration is carried out using a reference measurement with a separate temperature
sensor (for example, Pt100) with at least 2 different temperatures (calculating and
entering the coefficients » p. 151, 4.3.6).
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243 Damping time
The damping time is the time taken by the measuring device to reach 90% of the end
value after a sudden change in the measured value (- Fig. 26).

The damping time can be set to any value in the range 1...300 s. Setting a higher
damping time (typically: 60...90 s) provides better attenuation of transient fluctuations in
the measured value and interference to produce a “smoother” output signal.

.|.i Recommended value: 60 ... 90 s

A special damping time is used to measure the gas flow rate and gas temperature.
Volume flow and gas velocity have the same response time.

Fig. 26 Damping time

Measured value
in%

100 T

98 T \ 90% of the peak
96 T \

\ Measured value with damping time
94 + \

~ Process change
92 1 y |1 ~=

90 \ - P

88 T Damping time
-

86 T

84

10 20 30 40 50 60 70 80 90 100
tins

° The damping time should be regarded as a guide value. If the signal quality
"'1 of the ultrasonic pulses is poor, the FLOWSIC100 requires more measured
values to produce an output signal of the same accuracy. As a result, the
damping time is higher, within certain limits, than the set time.
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2.5

25.1

Check cycle

A check cycle can be triggered on the FLOWSIC100 to test whether the device
components are functioning correctly. The check cycle can also be triggered
automatically (the interval can be set using SOPAS ET) and/or via a digital input (- p. 29,
2.3.3). Any deviations from normal behavior are output as a warning or error.

If a malfunction is present or a warning is displayed, a check cycle can be triggered
manually to locate the cause of the problem (see Service Manual).

The check cycle consists of a zero point control and span test. The check values can be
output via the analog output. The progress of the check cycle is output on the
corresponding relay and, if the display module option is used, indicated by the text “Check
cycle” on the display.

° ® |If the check cycle is not output on the analog output, the last measured
value is output for the duration of the check cycle (approx. 20 s if the
check runs correctly).

® To trigger a zero point control and span test, as well as a check cycle via
a digital input, a contact must be closed at the corresponding terminals
for at least 2 s.

® Automatic check cycles are carried out periodically from the configured
time interval, until the interval setting is changed (or the device is reset).
After a device reset (or power failure), the check cycle begins at the
defined time when the device resumes operation.

® |fthe automatic check cycle and check cycle triggered via a digital input
occur at the same time, only the cycle triggered first takes effect.

Zero point control

A special circuit arrangement in the sender/receiver units ensures transmission signals
from the transducers can be read back without delay and with the original waveform.
These transmission signals are received as reception signals, amplified, demodulated,
and evaluated. If the device is operating correctly, the exact zero point is calculated here.
This check comprises a full check of all the system components, including the
transducers. A warning is output for offsets greater than approx. 0.25 m/s (depending on
the measuring path and gas temperature). In this case, check the transducers and
electronic components. If the signal amplitude or waveform does not match the expected
values, the transducers or electronic components are defective and, in this case, an error
message is output.
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253

Span test

During the electronic zero point test, the time difference between both directions of
signal transmission is determined and computed with the system parameters gas
temperature, measuring path and sound velocity as a velocity offset at the zero point This
offset is added to the selected span value and output. The span value can be set to
between 50 and 70% in steps of 1% using SOPAS ET (default value from the factory
70%). The complete measuring system will respond in the prescribed manner when all
system components are intact.

Check cycle output on the analog output
A check cycle is output as follows:

® 90 s zero value (live zero)

® 90 sspan value

® ® The output duration of 90 s is the default factory setting. The value can
be changed in SOPAS ET (- p. 130, 4.2.3)
® This output is only expedient for measured values that depend on
velocity (gas flow rate, volume flow act., volume flow std.).
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Assembly and installation

FLOWSIC100

3 Assembly and installation

Project planning
Assembly
Installation
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3.1

Project planning

The following Table provides an overview of the project planning work to be carried out to
ensure the device is correctly installed and fully functional. You can use this Table as a
checklist by ticking off all the steps you have carried out.

Task

Requirements

Work step

Determine the
measuring and

Inlet and outlet sections
must be of sufficient length

If possible, no bends, cross-section variations,
feed pipes, discharge pipes, flaps, or fittings

Comply with specifications for new
installations; choose the best possible

L1 E

measurement level

between calibration probe and FLOWSIC100

measurement and calibration level
(approx. 500 mm)

installation Homogeneous flow in the inlet and outlet sections location for existing installations; if
locations for the | distribution necessary, determine flow profile in
device accordance with DIN EN 132841;
components if inlet/ outlet sections are too short: Inlet
(»p.51,3.1.1) section > outlet section.
Accessibility, accident Device components must be easily and safely | Provide platforms or pedestals when |:|
prevention accessible necessary
Vibration-free installation | Accelerations<1g Take appropriate measures |:|
to eliminate/reduce vibrations
Ambient conditions Limit values in accordance with Technical Data | If necessary: |:|
Fit weatherproof covers/sun protection
Cover orinsulate device components.
Purge air supply (for purged| Clean intake air (as little dust as possible, Choose the best possible intake location |:|
FLSE100 only) no oil, humidity, corrosive gases)
Instrument air (only for Free from oil, dust and grease Choose the best possible installation |:|
optional emergency air sets location
for purged/cooled device
types)
Choose the Internal duct diameter Type of sender/receiver unit Choose components according to the |:|
ggmce Duct wall strength with Nominal length of sender/receiver unit, flange Configuration Table and information in
ponents insulation with tube 2p. 17,2.3.
If necessary, plan additional measures
Internal duct pressure Type of sender/receiver unit; purge air unit to install the flange with tube
version (for purged FLSE100) (»p.60,3.2.1).
Gas temperature Type of sender/receiver unit (standard or
internally cooled)
Purge air supply for purged FLSE100
Dust concentration Type of sender/receiver unit
Gas composition Material of duct probe and transducer
Installation locations Cable and purge air hose lengths
Plan the Accessibility Easy and safe Provide platforms or pedestals when |:|
calibration necessary
openings - - . ;
Distances to the No mutual interference Ensure sufficient distance between the

L

Plan the voltage
supply

Operating voltage, power
requirements

In accordance with Technical Data in - p. 166,
6.1

Ensure sufficient cable cross-sections
and fuse
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3.1.1

Fig. 27

Determining the measurement and installation location

Flow profile

Measuring precision is subject to the flow conditions and the position of the
measurement axis. Significant changes in the cross-section, duct curvatures, fittings in
the duct, air dampers, or inlets can cause profile deformations or turbulence that will
impair the result of the measurement. To ensure measurement is as accurate and
trouble-free as possible, select a measuring location where the gas flow is, to a large
extent, homogeneous (- Fig. 27).

Regular, unimpeded profiles are most likely with long inlet and outlet sections. The longer
the inlet section, in particular, the greater the reproducibility of the measurement results.
If possible, the inlet section should be more than 20 times greater, and the outlet section
10 times greater than the internal diameter of the duct (Di). With rectangular cross-
sections, the diameter is calculated as 4 times the cross-section divided by the duct
circumference.

On existing installations, choose the optimum location.

If flow conditions are uncertain, measure the profile at the measuring location, for
example, using dynamic pressure probes (see DIN EN 13284-1). Calibration apertures
must be provided for this purpose. The measuring axis must then be defined in such a
way that any changes in the profile will only have a minimum impact on the result of the
measurement.

If the FLOWSIC100 is to be used for official measurements (for example, emission
measurements pursuant to BImSchV), the measuring location should be determined by a
legally authorized expert (for example, by means of an expert appraisal of a measuring
location authorized in accordance with BImSchV Articles 26 and 28).

Installing the sender/receiver units

Installation with inlet and outlet sections of sufficient length

Inlet section Outlet section
Duct/ - —
pipeline _ /| A "
—= l =% - \
7~ 1/ N> i
Di Flow distribution not Sender/receiver unit
gl =% | uniform downstream
of curvature Uniform flow distribution

Installation with short inlet section
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Installation location

The sender/receiver units can be installed on vertical, horizontal, or inclined ducts or
pipelines. In vertical stacks, a minimum distance from the stack outlet (approx. 30 m)
must be observed to prevent noise disturbance caused by rain drops on the probe head.
The installation location for the device components must be as free as possible from
vibrations.

If a purge air/cooling air unit is required, it must be mounted at a location that allows
intake of the cleanest possible air. The intake temperature must match the values
specified in the Technical Data.

Ensure a connection for instrument air free from oil, dust and grease is available at the
fitting location when using optional emergency air supply sets.

The installation location should be equipped with power connections and permanent
lighting.

Platform

The sender/receiver units must be easily accessible for installation and maintenance. If
necessary, provide a suitably wide platform secured by a handrail.

WARNING:
The plant operator is responsible for ensuring that the applicable accident

prevention and occupational health and safety regulations are observed.

In vertical ducts, the installation angle should be selected depending on the duct
diameter so that only one platform is necessary. An additional basic platform and/or
sealable opening in the platform with a protection cage or similar can be helpful (- Fig.
28). Ensure sufficient clearance is provided for installing and removing the sender/
receiver units.
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Fig. 28 Installing the sender/receiver units on a vertical duct
Installation above platform
A= x+ (NL+270) * sin Duct (attach platform if necessary)
B=y+ (NL+270) * cos a
FLSE100*
(NL = nominal length of FLSE100; A
see -5 p.17,2.3.1) o 7
. FLSE100
A e TR withdrawn
i
B Platform
A
Platform
or stage
FLSE100 installed below
the platform (with
removable opening and
basket guard) * Type M shown here
® Select an installation angle of 60° for duct diameters as from approx. 4.5 m.
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3.1.2

Fig. 29

Further planning information

Installing the FLSE100 in horizontal ducts

On horizontal ducts and pipelines, the sender/receiver units should be installed slightly
inclined from horizontal to prevent possible condensate from entering the duct (- Fig. 29).

FLSE100 Slave (B)

NOTICE:

On FLOWSIC100 S devices, the sender/receiver unit FLSE100-SD with
electronics unit is the master.
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Installing the sender/receiver unit type FLSE100-PR

Fig. 30 Installing the sender/receiver unit type FLSE100-PR
Horizontal duct

Middle of trans-

} ducer - transducer
b distance
Di Di=04..08m: =
a=b

a Di > 0.8 m:
x>0.242 - Di/2
(accord. to ISO DIS 7145) X

x = representative wall clearance at which the local gas flow rate is the same as the mean
velocity in the duct cross-section

Sender/receiver units with special lengths can be delivered if the condition for x with
standard nominal lengths cannot be observed.

+ (] In vertical ducts, a negative sign is shown on the LC-Display of the control unit
1 when the flow direction is from top to bottom. To change the displayed values
to positive values, enter a negative linear regression coefficient (- p. 144, 4.3).

Preventing condensate accumulations

If standard sender/receiver units are installed in vertical ducts, wet gases can cause

condensate to accumulate in the flange tube of sender/receiver unit A (- p. 15, Fig. 4). The

following onsite solutions can help prevent measuring problems (malfunctions caused by

solid-borne noise, see Service Manual), or damage when removing the sender/receiver

unit (condensate runs out):

® Completely insulating the flange with tube (reduces temperatures on the flange with
tube below the dew point)

® Draining continuous or periodical condensate through an opening (if necessary
closeable) at the deepest point of the flange tube (e.g. hole @ 4 mm with plug: - Fig. 31)
(only when the condensate cannot damage the system or the environment)

® Returning the condensate to the duct through a hose connection between flange tube
and duct (- Fig. 31).
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Fig. 31

Condensate drain / backflow

Condensate drain Condensate backflow

Duct wall

Flange with
tube

Opening with plug

Using the sender/receiver units with high dust contents (> 1 g/m?3)
The measuring path must be as short as possible. This requires installing the sender/
receiver units at an angle of 60° to the flow direction.

In addition, fit impact protectors on the downstream sender/receiver unit (- p. 15, Fig. 4)
on types FLSE100-PH / PHS and H / HAC to prevent particles impacting on the
transducer surface causing malfunctions impairing measuring behavior.

"'i See - »Shortening the measuring path« (page 58) for further options.
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3.13 Selecting the flanges with tube
The criteria listed under - p. 28, 2.3.2 are applicable for selection.

Inside coated ducts

The following points must also be taken into account when the inside of the duct/pipeline
is coated (rubber insulation):
® Since the inside of the flange tubes also has to be coated, it might be necessary to
select flange tubes with a larger inside diameter. The minimum distance between the
probe tube and flange tube is 3 mm.
® |[f a standard flange with tube cannot be used, make the flanges with tube onsite
(deliverable by SICK on request).
® To ensure coating is complete, the flanges must be mounted before being coated.

Plastic ducts

The standard flanges with tube generally cannot be used for plastic ducts/pipelines.
Possible solutions (to be carried out onsite):

® On GRP ducts1: Laminate the steel core with pitch diameter of the mounting holes. The
inside diameter of the laminated flange tube must match the selected FLSE100.

® Use flanges with tube made from duct/pipe material; weld-mount or fit with plastic

adhesive.

® Mount adapter flanges on openings prepared onsite.

Determining the nominal length

The required nominal length of the flanges with tube can be determined using the
following Figures.

Fig. 32 Determining the nominal length of the flanges with tube

Ld = Dy - tanf

(D —Dg)
min 2

Lf = Length of flange with tube (minimum)
Le = Draw-in length (min. 20)
Da=  Outer diameter of flange
Dr=  Outer diameter of tube
o = Installation angle
s = Flange thickness = 10
L =  Active measuring path (input value)
w = Thickness of duct wall + insulation
Di = Inside diameter of duct
Lw = l
simao

La . = ————— - tanf}

L = s+

L = —:Q-L—Z-Le—Ld
sino

(D +DR)
Fmin 2

-tan(90° —a) + Y iLe
sina

Dimensions in mm

1 GRP = glass fiber reinforced plastic
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Fig. 33

Maximum possible wall (and insulation) thickness as a function of the nominal length of
the flanges with tube, flange size (pipe diameter Dg) and installation angle a
(Le =20 mm):

Maximum wall and insulation thickness w [mm]
Nominal length
Le[mm] Dr=114.3 Dr=76.1 Dgr=48.3
o =45° o =60° o =45° o =60° o =45° o =60°

125 15 45
200 49 97 68 110
350 112 196 155 227 174 240
550 253 369 297 400 315 413
750 395 543 438 573

Shortening the measuring path

It may be necessary to shorten the measuring path to prevent problems in signal
transmission in certain cases, e.g. when using types FLSE100H, HAC, PH or PHS with
high dust concentrations (- p. 17, 2.3.1). This can be achieved by installing extended
flange tubes and/or flanges with tube across the secant.

The installation conditions are shown in Fig. 33 and in the following Table.

L = Active measuring path
Le = 20..500 mm

amax= Di/ 4

a = 60°

Ld as in Fig. 32

With a = a,ax and circular ducts
then (o = 60°)

Dimam= L +2 Le + Ld
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Correlation between inside diameter Di and measuring path L depending on draw-in
length Le and installation type (dimensions in m):

Di Measuring path L at a = 60°, Le = ... and installation across
Diameter Secant

Le=0.05 | Le=0.10 | Le=0.15 | Le=0.20 | Le=0.25 | Le=0.30 | Le=0.35 | Le=0.40 | Le=0.45 | Le=0.50 | Le=0.50 | ama
1.00 1.01
1.05 1.07
1.10 1.13 1.03
1.15 1.18 1.08
1.20 1.24 1.14 1.04
1.25 1.30 1.20 1.10 1.00
1.30 1.36 1.26 1.16 1.06
1.35 1.41 1.31 1.21 1.11 1.01
1.40 1.47 1.37 1.27 1.17 1.07
1.45 1.53 1.43 1.33 1.23 1.13 1.03
1.50 1.59 1.49 1.39 1.29 1.19 1.09
1.55 1.65 1.55 1.45 1.35 1.25 1.15 1.05
1.60 1.70 1.60 1.50 1.40 1.30 1.20 1.10 1.00
1.65 1.76 1.66 1.56 1.46 1.36 1.26 1.16 1.06
1.70 1.82 1.72 1.62 1.52 1.42 1.32 1.22 1.12 1.02
1.75 1.88 1.78 1.68 1.58 1.48 1.38 1.28 1.18 1.08
1.80 1.93 1.83 1.73 1.63 1.53 1.43 1.33 1.23 1.13 1.03
1.85 1.99 1.89 1.79 1.69 1.59 1.49 1.39 1.29 1.19 1.09
1.90 1.95 1.85 1.75 1.65 1.55 1.45 1.35 1.25 1.15
1.95 2.01 1.91 1.81 1.71 1.61 1.51 1.41 1.31 1.21
2.00 1.97 1.87 1.77 1.67 1.57 1.47 1.37 1.27
2.05 1.92 1.82 1.72 1.62 1.52 1.42 1.32 1.01 0.51
2.10 1.98 1.88 1.78 1.68 1.58 1.48 1.38 1.06 0.53
2.15 1.94 1.84 1.74 1.64 1.54 1.44 1.11 0.54
2.20 2.00 1.90 1.80 1.70 1.60 1.50 1.16 0.55
2.25 1.95 1.85 1.75 1.65 1.55 1.21 0.56
2.30 1.91 1.81 1.71 1.61 1.26 0.58
2.35 1.97 1.87 1.77 1.67 1.31 0.59
2.40 1.93 1.83 1.73 1.36 0.60
2.45 1.99 1.89 1.79 1.41 0.61
2.50 1.94 1.84 1.46 0.63
2.55 2.00 1.90 1.51 0.64
2.60 1.96 1.56 0.65
2.65 1.61 0.66
2.70 1.66 0.68
2.75 1.71 0.69
2.80 1.76 0.70
2.85 1.81 0.71
2.90 1.86 0.73
2.95 1.91 0.74
3.00 1.96 0.75
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3.2 Assembly

All the assembly work has to be carried out onsite. This includes:
Installing the flanges with tube or glands for high-pressure versions
» Fitting the control unit

» Installing the purge air unit accessory

» Fitting weatherproof covers

v

WARNING:
A ® When carrying out assembly and installation work, observe the relevant
safety regulations and safety information in Section 1!
® Assembly and installation work on potentially dangerous installations (hot
or corrosive gases, high internal duct pressure) must only be carried out
when the system is shut down!
® Suitable protective measures must be taken to protect against local or
system-specific danger.

3.2.1 Installing the flanges with tube
3.2.1.1 Duct/pipe diameter > 0.5 m

Work to be performed

» Measure out the installation location so that the planned installation angle is reached (if
mounting two flanges with tube, observe the diameter) and mark the installation
location.

» Remove the insulation (if present).

» Cut out suitable oval openings in the duct wall; drill suitably sized holes in brick and
concrete ducts (see the Annex for templates for openings).

' NOTICE:
° Make sure parts cut off do not fall into the duct!

» Insert the flange with tube in the opening as shown in Fig. 34,
- Observe the minimum draw-in length Le (>20 mm or as shown in Fig. 33 and Table)
- Roughly align it and tack it into position with a few spot welds
- With brick and concrete ducts, tack it to a holding plate (- p. 61, Fig. 35).

Fig. 34

Duct / pipe wall

Insulation (remove around flange area)
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Assembly and installation

4 When installing FLSE100-PR sender/receiver units, insert the flange with tube
+1 as far as possible into the duct (with the longest possible length Le).

Fig. 35 Fitting options for the flange with tube

Flange with tube welded to a stable and sturdy steel wall

a) Duct without insulation

b) Duct with insulation

Flange with tube welded to thin steel wall

Bracke
t a) Duct without insulation

b) Duct with insulation

einforcement

a) Duct without insulation

b) Duct with insulation
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» When fitting two flanges with tubes, align both exactly to each other after tacking using
a suitable tube (for smaller ducts) or using the SICK adjustment aid (can be provided on
loan) (see Fig. 36).

NOTICE:
|

° Only use the optical adjustment tool (Part No. 1700462) for sender/receiver
units with connection K100 (types FLSE100-H, H-AC, PM and PH) and for duct
diameters up to max. 3 m.

Fig. 36 Aligning the flange using the optical alignment device

Lamp in adjusting device
Lamp flange plate

Flange tube

Duct

Target optic flange plate
Target optic, visor

Sight with optimum alignment

~No o WN PR

" ° Align the flange with target optics so that the light spot of the lamp appears
1 in the center of the target optics.

» Weld on the flange tubes, while constantly ensuring that the alignment is exact (correct
if necessary). When using the alignment device, first reposition the flange plate with
lamp and flange plate with target optics before welding the second flange tube on.

» Measure and note the installation angle for configuring the parameters later.

» Measure and note the distance between the two flanges (dimension F-F in Fig. 32) and
make a note of it for configuring the parameters later. The DME 2000 distance sensor
from SICK can be used (consult SICK, if required) for this purpose.

» With thin-walled ducts/lines, provide suitable brackets/reinforcement to prevent
distortion and vibration (- p. 61, Fig. 35).

» Seal the flange with a blind plug (optional).
Insulate the flange tube (if necessary).

® ® When mounting two flanges with tube, the alignment of the two flange
tubes has priority over the installation angle.
® Distortions as a result of temperature changes or mechanical stresses can
change the measuring path.
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Assembly and installation

3.2.1.2 Duct/tube diameter < 0.5 m

The work is generally the same as for larger diameters. The difference with small

diameters is that installing the flanges and sender/receiver units can have a greater

impact on the flow characteristics. To minimize this impact, the flange tubes should not

be inserted in the pipeline, but rather mounted and welded flush on the outside.

Two options are available for installation (- Fig. 37):

® Ontwo sides

® On one side, using the sound reflection on the opposite inside wall. This solution can be
used with very small ducts to lengthen the measuring path, or if access is only possible
from one side.

Fig. 37 Fitting the flanges with tube
Fitting on both sides

,/>. Sender/receiver unit*
7

Fitting on one side
O\
// AY / ~

\

v

AY .
\ //( Sender/receiver unit* }\4 4
A
LN

L =L1+L2
FF=F1+F2

Carry out the following before fitting the flanges with tube:
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Fig. 38

» Cut out suitable oval openings in the duct wall (see Annex for templates).
» Bevel the flange tubes at an angle of 45° or 60°.
» If necessary, adapt the flange tubes to the wall curvature as shown in Fig. 38.

Adapting the flanges with tube

Di (mm)
500 ... 290 0
290 ... 150 3

Flange tube length Le(L r45, Lrso) depends on installation angle o, wall thickness w and
nominal length NL (- Fig. 37, » Fig. 38). This correlation is expressed by the following
formulas:

Lp = NL+x Ly = Lp—483 Ly = Lp-27.9

< = 43,3 +35 (w+b)

2 - tano sino

a b
45° 10
60° 8

A selection of values is provided in the following Table. The Table shows that flanges with
tube with the next longest nominal length than that of the sender/receiver units must be
selected.
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Tube length Lf, Lras/Lrgo at nominal length NL
NL=125 NL=200 NL=310 NL=350 NL=550
a w X L Lras L Lras L Lras L Lras L Lras
45° |1 26.1 |151.1 102.8 226.1 177.8 336.1 287.8 376.1 327.8 576.1 527.8
2 24.7 |149.7 101.4 224.7 176.4 334.7 286.4 374.7 326.4 574.7 526.4
3 23.3 |148.3 100.0 223.3 175.0 333.3 285.0 373.3 325.0 573.3 525.0
4 21.9 |146.9 98.6 221.9 173.6 331.9 283.6 371.9 323.6 571.9 523.6
5 20.4 |1454 97.1 220.4 172.1 330.4 282.1 370.4 322.1 570.4 522.1
6 19.0 |144.0 95.7 219.0 170.7 329.0 280.7 369.0 320.7 569.0 520.7
7 17.6 |142.6 94.3 217.6 169.3 327.6 279.3 367.6 319.3 567.6 519.3
8 16.2 1412 929 216.2 167.9 326.2 2779 366.2 317.9 566.2 517.9
9 14.8 |139.8 91.5 214.8 166.5 324.8 276.5 364.8 316.5 564.8 516.5
10 13.4 |138.4 90.1 213.4 165.1 323.4 275.1 363.4 315.1 563.4 515.1
a w X Le Lre0 Lr Lrs0 Lr Lre0 L Lr60 L Lreo
60° |1 13.7 |138.7 110.8 213.7 185.8 323.7 295.8 363.7 335.8 563.7 535.8
2 12,5 |137.5 109.6 212.5 184.6 322.5 294.6 362.5 334.6 562.5 534.6
3 11.3 |136.3 108.5 211.3 183.5 321.3 293.5 361.3 333.5 561.3 533.5
4 10.2 |135.2 107.3 210.2 182.3 320.2 292.3 360.2 332.3 560.2 532.3
5 9.0 134.0 106.1 209.0 181.1 319.0 291.1 359.0 331.1 559.0 531.1
6 7.9 132.9 105.0 207.9 180.0 317.9 290.0 357.9 330.0 557.9 530.0
7 6.7 131.7 103.8 206.7 178.8 316.7 288.8 356.7 328.8 556.7 528.8
8 5.6 130.6 102.7 205.6 177.7 315.6 287.7 355.6 327.7 555.6 527.7
9 4.4 129.4 101.5 204.4 176.5 314.4 286.5 354.4 326.5 554.4 526.5
10 3.3 128.3 100.4 203.3 175.4 313.3 285.4 353.3 325.4 553.3 525.4

Matching flanges with tube can be provided by SICK on request (please specify with

order). Alternatively, a tube piece with premounted flanges can be ordered from SICK.

A tube with suitable diameter can be used to align the flange tubes for face-to-face

mounting.

After welding, determine and note measure F-F (- p. 63, Fig. 37) for later parameter

setting.
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322 Installing the control unit MCU

The control unit must be mounted on a level base at an accessible, protected location as

shown in Fig. 39. The following must be taken into account:

® Maintain the ambient temperature range in accordance with the Technical Data under
consideration of possible radiant heat (shield when necessary).

® Protect the unit from direct sunlight.

® Select an installation location free from vibrations when possible and stabilize
vibrations when necessary.

® Provide sufficient clearance for cables and opening the front panel.

Providing suitable cables are used (see Section - p. 97, 3.3.6), the MCU-N control unit

(version without integrated blower) can be installed up to 1000 meters from the sender/

receiver unit (use bus lines in accordance with Fig. 3.3.8; length is the overall length of all

cables). For easier access to the MCU, we recommend installing it in a control room

(measuring station or similar). This facilitates communication with the FLOWSIC100 for

configuration or troubleshooting.

If the device is to be installed outdoors, a weatherproof cover for the control unit or

equivalent cover (corrugated roof) must be provided onsite.

Assembly dimensions

Fig. 39 MCU assembly dimensions

< —
Jo

Ll

S S

a e
3| - -
& A
A | Clearance for cable f ‘\
\ Clearance for opening the door \
Measure Connection unit type
MCU-N MCU-P MCU-N:  Control unit without
a 160 260 cooling air supply
b 320 420 MCU-P:  Control unit with
c 210 300 cooling air supply
d 340 440 (5p. 176,6.3.3)
e 125 220
f > 350 > 540
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Prerequisite for using the control unit MCU-P (for FLSE100-MAC and HAC)

Additionally to the general requirements the following is prerequisites apply:

® |[nstall the MCU-P at a location with clean air whenever possible. The intake temperature
must match the values specified in the Technical Data (- p. 166, 6.1). If necessary, lay an
air intake hose at a location where conditions are more favorable.

® The purge air hoses DN25 (Part No. 7047535 and 7047536) to both sender/receiver
units should be as short as possible They must be of equal length (max. hose length in
each case 10 m).

® The purge air hoses should be laid in such a way that water cannot collect.

Additional requirements when the control unit MCU must be installed more than 10 m
away from the measuring point:

- Use of a separate cooling air unit in the junction box (dimensions and assembly
dimensions as for MCU-P; Part No. 2070816 and 2070817)

- Use of the control unit in version MCU-N (without integrated blower unit)

323 Installing the junction box
Install these subassemblies on a level base plate (secure with 2 M4x20 bolts).

Fig. 40 Junction box assembly dimensions
Clearance for cable

_>150 | . 80 _ >150
{ - 52 |
e N
| |
| |
| |
v | E
To]
l 13 9
|
: |
| |
| |
- ot Ty
i (] Suitable fastening sets are available for installation on stone / concrete
1 ducts.
324 Installing the sender/receiver units

Check the following points before installing the sender/receiver units in the prepared
flange tubes:

® (Connections and sender/receiver units must be compatible (- p. 28, 2.3.2).
® The inside walls of the connections must be completely free from welding beads.
® Optional: Fitting an impact protector on the sender/receiver unit (- p. 72, 3.2.8)

Push the sender/receiver units into the flange tubes and fit these on the flange with the
delivered bolts and the optional solid-borne noise damping set.
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3.25

Installation of the weatherproof cover for the sender/receiver units

» Fixthe holderto the sender/receiver unit:
- Use the fixing accessories to attach
the holder with round steel bow to the
probe neck of the FLSE100
- Pay attention to the correct alignment
of the holder. See adjacent figure.

» Position the protective hood on the
holder.

» Secure the weatherproof cover with the -
split pin.
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3.2.6 Installing the purge air unit accessory (device types PM, PH, PH-S)

The steps below are only necessary when purged sender/receiver units are required.
The following points must be taken into account when selecting the installation location:

The purge air unit must be installed in a location with clean air. The intake temperature
must match the values specified in the Technical Data (- p. 166, 6.1). If necessary, lay an
air intake hose at a location where conditions are more favorable.

The fitting location must be easily accessible and meet all applicable safety
requirements.

The purge air unit must be mounted as far below the sender/receiver units as
necessary, so that the purge air hoses can be installed leading downwards to the purge
air unit (avoiding water collection).

Provide sufficient clearance for replacing the filter element.

Provide sufficient clearance for fitting and raising the weatherproof cover when the
purge air unit is installed outdoors (- Fig. 41).

Fig. 41 Mounting the purge air unit

Duct

Purge air hose

-/ ~&- Clearance
Y4 ]:]:"D 1 for fitting of
L(6; weather-
Te) \E] proof cover
Lo et
(550 > 160
Purge air hose & —
Clearance for replacing filter element
/x’__
feH

50 x 5 steel pipe
DIN 2391

470

470

Alternative: Mounting bracket

-
Y
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Installation work

P Fiepare the bracket ir accorcance with Fig, 41 (page 69).

P Securei~e purge ar unit with 4 bols (M8).

» Chzc« the fiter eler~ent is n the filier housirg. insert whe- recessarv.

3.37 Installing the emergency air supply option for device types PM. PH and PH-S
The sul:essenrblies are delivered pre assehled
P Cornect adapters i3) to the purge air connections of the sencers receiver urits ard
fasten with the hose clanps (sceoe of delivery) « - Fig. 12).
P Fit and wire he solencid valve or the purge air base plate (sze connection - p. 93,
3.3.4.2, Fig. GG - Fig. 68).
P Insert compressad air hoses (0 paired in quich-cornectors (5) and fasten 61 auick
connector (4}, The corrpressed air Foses must always have the same leng:h.
|- case of a cerrplete delivery “rom the factory. the compressed air ~oses are irstalled tc
both sender/receiver un ts with s hese part of approx. 320 mm length.
Approx. 200 ~m hose length is inserted Into the sender ‘recziver units using the acapter
(positior 3in - Fig. 42 urd - Fig. 43]. apprex. 100 =~m hose leng: 15 cJtsice the sender.
receiver units -- Fig, 44)
The lcnger tose part of the compressed air hese is conrectec via a straight cu ck-
cornector. Durirg cisassemoly 0 the sendzr/receiver unit. the compressec air hose can
easily oe lcosened ard re-attached using this cornector.,
Fig. 42 E(JIT;}SI;'Ii 7117;’7!: Tuiglilyi‘(? jl? il?g:(:lr]ril 77777777777777777777

1

——~

1 Sender razeves ni
2 2 Hose clamp (seope of dehvey for
er e8Iy a rSULh Y,
3 3 Adaoter
4 4 Grick cerrecta
5 Comprassal 4 - 1ose
1 3] GCrick conrectas, paired
. 5 T Reducar
& Solencic vave
9 Coupliry,
1] 6 10 Furdeair base olate
~ 11 Furgeai hese
1
g &
g
i 1
—_—

Comprssed air anste
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CAssen by ard 4 4ber

Fig. 43 Connect on emergensy 2 supp v or two plege airurits,

Sender razewer it

Hose ¢ rng (so0g of de vesy for emerger ty air saogly)

Adapter

GCrick cerrectar

Comprassal 4 - hose
9 Redazar

=l O e N

Soleeid va ve

co

Couphng
9 Furge airbase olate
10 Furze airhese

Fig. 44 Cennect on of comoressed air hosas

Carrpressed airhose frose pet 250
Adaoter

Qu ck connector straight

Frrge an hese

[ O R N
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Fig. 45

Inser: the backflow valves for overpressure in duct) directly on the Y-d stributor of the
pJrge air blower {remocve the existirg purge zir -ose) ard fasten wth tose clamps

(Fig. +5).

O o R —

Fu.rde air unit
Bac«flew ve ve
Step

Hose ¢ a0

Furge ait hese

Installing the weatherproof cover for the purge air unit accessory

The weatherproof cover consi
» Fit the lock parts from ths lock sst on the base plata.
» Fit the weatherproof cover from abave.

5 of a cover and lock set.

P Insert the side lock bolts in the codanterparts, rotate and latch into place.

FLOwWSICIGD

- Cometing listast ong - 8012523, 1008 V2-2-2519-02
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3.29 Installation of impact protector/dust protector option

3.29.1 Impact protection for FLSE100-H, HAC, PH and PHS

The impact protector option is intended for the use of the FLOWSIC100 in high dust
applications with particle sizes >0.5 mm. Installing this component provides effective
protection for the surface of the ultrasonic transducer against particle impact.

It is normally sufficient to fit the impact protector on the downstream sender/receiver
unit (probe B) (- p. 15, Fig. 4).

Assembly
» Fit on types PH and PHS with the securing bolts of the transducers.

Installing the impact protector option for types PH and PHS

Fig. 46 Installing the impact protector option for types PH and PHS

Impact protector

The impact protector is located on the probe head as shown in Fig. 46 and must be
aligned facing the flow direction.

» Fit on type H to the securing holes provided on the probe head using the delivered
securing bolts

Fig. 47 Installing the impact protector option for type H

Flow direction

i \

)

Impact protector

The impact protector is located on the probe head as shown in Fig. 47 and must be
aligned facing the flow direction.

» Follow the following instructions for installing the impact protector for type HAC.
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Installing the impact protector option for type HAC

» Fold the impact protector plate around
the transducer and press the angled
clips into the recesses on the opposite
side of the plate.

» Keep folding the clips towards the folded
edge until they touch the plate.

» Align the impact protector facing the flow
direction and use a punch to drive the
crosswise recesses into the four
mounting holes of the transducer.

Punch
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3.29.2

Fig. 48

3.2.10

Dust protector for FLSE100-PR

The optionally available dust protector PR can be used when dust contamination on the
transducer surface of the single-probe version FLSE100-PR causes a problem. This
option is designed to prevent possible contamination of dust on the ultrasonic
transducers. It comprises the components ‘“‘right dust protector” and “left dust
protector”. Fit the components to the downstream sides of the transducers in accordance
with Fig. 48.

Dust protector

The dust protector is mounted on
the securing bolts of the
transducer carrier.

NOTICE:

The effectiveness of the dust protector depends on the dust texture and flow
conditions in the duct and can therefore considerably vary.

Installation of solid-borne noise damping set option KL00/K75

In some installations, vibrations in the resonance range of the ultrasonic transducer
come from the system over the flange to the sender/receiver units and therefore have an
effect on the transducer and create interference signals (direct acoustic coupling). The
optional solid-borne noise damping set K100/K75 can be used to prevent such
disturbances. It comprises additional gaskets, cup springs and washers as well as
appropriate longer securing bolts, which are used for fitting the sender/receiver units.

A damping set is already included in the assembly material at the factory for device types
M, H, M-AC and H-AC. The set serves to prevent coupling of solid-borne noise from the
system in the ultrasonic transducer. The assembly/damping set is delivered as shown in
Fig. 49 and is ready for installation.
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Fig. 49

Damping sets

Designation For type FLSE100 Part No. Scope of delivery
Damping set
FLSE100-H, FLSE100-H-AC 2056565
K100 I
DAmPIEsel |FLSEL00M, FLSEI00MAC | 2056564 o
' NOTICE:
° A damping set, Part No. 2042503, is available for retrofitting on existing

installations FLSE100-M, -H, -MAC and -HAC.
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CAssen by ard 4 4ber

Fig. 50 Installing the asseriblys danp rg set

Serpw

Ser g washers

Daroing Jses

Bus g

Faize el

Silcene bushing

Faige ved

Fanze with threadl

Installation instructions for solid-borne noise damping set aption K100 K75
P Position the flange seal between tte flange plates
P Fit the screws with all de vered parts in the “lange (22 Fig. 50)

NOTICE.

longer visible.

washer sets s visible aga n 1o ensure fu | damping effect.

P Tighter the screws until the gap between the spr ng washer sets is no

P Trenlcoser the screw oy approx. 'z Tarn until the gap vetween the spring

NOTICE.

usec. the additiona ly delivered flange sesl can be installed te ircrease
damp ng effect.

Should nterfererce signals occur alt~ough a sclid-borne roise camping set is
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3.3

3.3.1

3.3.2

3321

Installation

General instructions, prerequisites

Carry out the steps described in - p. 60, 3.2 before starting installation work.

Unless otherwise agreed with SICK or an authorized representative, all of the installation
work must be carried out by the plant operator. This includes:

» Laying all the power supply and signal cables
» Connecting the power supply and signal cables to the system components
» Installing the switches and mains fuses

Carry out the additional work described in Section §3.3.2 when using the purge air unit
accessory.

0 » Plan adequate line cross-sections (- p. 166, 6.1 “Technical Data”)
+1 » The cable ends with plug for connecting the sender/receiver units must be
long enough.

» Cable connectors that are not connected must be protected from dirt and
moisture (fit cover).

WARNING:
A ® All installation work must be carried out in line with the relevant safety
regulations and instructions listed in Chapter 1.

® Suitable protective measures must be taken to protect against local or
system-specific danger.

Installing the cooling air/purge air supply
The following steps are only necessary when internally cooled or purged sender/receiver
units must be used.

» Lay the cooling air/purge air hoses on short routes and without kinks, shorten if
necessary.

» Leave sufficient clearance to hot duct walls.

» Ensure cooling air can escape freely when installing on isolated ducts (device types M-
AC and H-AC) (- p. 25, Fig. 11, Fig. 2.3.1.3)

Control unit MCU-P with integrated cooling air supply (devices types M-AC and H-AC)
» Connect the power cable to terminals L1, N and PE on the terminal strip.

» Connect the DN 25 cooling air hose to the cooling air outlet on the underside of the
MCU-P (- p. 79, Fig. 51) and secure it with a strap retainer. The purge air outlet in the
middle must be adjusted as displayed (correct if necessary).
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Assembly and installation

Fig. 51

Terminals for power connection Cooling air outlet DN 25

3.3.2.2 Separate cooling air supply in junction box (device types M-AC and H-AC)
» Connect the power cable to terminals L1, N and PE on the terminal strip.

» Connect the DN 40 cooling air hose to the cooling air outlet on the underside of the
junction box (- Fig. ) and secure it with a strap retainer. The cooling air outlet in the
middle must be adjusted as displayed (correct if necessary).

NOTICE:
Same cooling air connections for use of separate cooling air supply in the
control box (- Fig. 51).
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3323 Purge air unit (device types PM, PH, PH-S)

» Compare the power voltage and frequency with those specified on the type plate of the
purge air motor.

' NOTICE:
° Do not connect the purge air unit if the values do not match.

» Connect the power supply cable to the terminals on the purge air motor (see
supplementary sheet on purge air motor and cover of motor terminal box; connection
arrangement - Fig. 52).

» Connect a protective conductor to the terminal.

» Set the motor circuit breaker in accordance with the connection data of the blower (see
technical data of purge air unit) to a value 10% greater than the rated current.

» Check the functioning and running direction of the blower (flow direction of the purge air
unit must match the arrows on the inlet and outlet openings on the blower). Incorrect
running direction on 3-phase motors: Swap power connections L1 and L2.

» Connect the (optional) pressure controller for monitoring the purge air supply.

NOTICE:

! » Use afail-safe power supply (emergency voltage supply, bar with redundant
supply)

» The purge air unit must be fused separately from the other system
components. The fuse type must match the rated current (see technical
details of purge air unit). Fuse each phase separately. Provide circuit
breakers to protect against a phase failure on one side.

In case of doubt or when using a special motor version, the operating instructions
supplied with the motor have priority over any other information.

Fig. 52 Electrical connections for the purge air unit accessory

. Low-pressure sensor
Blower motor in

delta connection star connection
+ + Vi1
u2/ \v1

v W2 W1 S A B

. U1 V2 u2 ! I

1

! 1

[ — f : % .

| |

+ e oo !
Power supply Motor
4x 1.5 mmz2 circuit

breaker

Installed onsite
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Assembly and installation

3324 Installing the purge air and cooling air reducer option

If necessary, install a purge air reducer for FLOWSIC100 PM, PH, PHS or a cooling air
reducer for FLOWSIC100 MAC, HAC according to - Fig. 53.

Fig. 53 Purge air unit
Reducer approx. 200 mm

— 1 | ——
Clamping tape

Purge air/cooling air
Purge air/cooling air hose to unit hose connection
the sender/receiver unit

NOTICE: Cooling air reducer for FLOWSIC100 MAC, HAC

» Usually, it is not necessary to install the reducing pieces during regular
operation.

» Installation can become necessary when the measuring system runs in an
extreme range due to unfavorable application conditions and noise effects
of the cooling air have to be reduced.

» In particular cases, the effectiveness of the cooling air reducer has to be
checked by a trained service technician during start-up of the measuring
system.
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333 Installing the cooling air control option for device types M-AC and H-AC

a) System configuration with control unit MCU-P (with integrated blower unit)

System configuration with control unit MCU-N + cooling air supply 24 V DC in junction
box

» Snap the solid-state relay into place on the MCU top hat rail.

» Disconnect the blue lead of the connection to the cooling air blower from MCU terminal
47 and connect it to the white lead of the solid-state relay (from relay terminal +13)
using a lamp-wire connector.

» Connect the brown lead of the solid-state relay (relay terminal 14) to MCU terminal 47
(gnd blower).

» Connect MCU terminal 13 (com limit) and terminal 30 (gnd) with a black jumper.
» Connect terminal A2 (-) of the solid-state relay to MCU terminal 15 (n.o. limit).

» Connect terminal Al (+) of the solid-state relay to MCU terminal 29 (+ 24 V DC)
See terminal connection diagram - p. 85, Fig. 56

b) System configuration with control unit MCU-N + cooling air supply 230 V AC in junction
box

Same connection as the configuration in a) but with the following change:

- Connect terminals 13 and 14 of the solid-sate relay to the power supply 24 V DC for
the external blower unit.

See terminal connection diagram - p. 86, Fig. 57

NOTICE:

The colors of the leads between the solid-state relay and MCU only serve as
examples and can vary depending on the delivery
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Fig. 54 Clectr ca correction of the cooling air centrol option 1o7 the MCU N coolirg air sucply 24 VvV DC 1
1L hon hox

Connection tens iz
LL -2ty B aw2r o

17 ¢nd

Sclid s*ate elay

NTTETLD e
TN @ -

1 d T T

BTE RS WAFEY
o o, o H et

P it P

NOTICE.
Tt e solid-state relay is installec in the ceoling air supply housirg or systems
wit cooling air suaply 232 V AC ir juncticn Dox.
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Assembly and installation

Fig. 56 Connection between cooling air control on MCU-P and MCU-N with external blower unit 24 V DC

To internal blower (MCU-P) /
external blower (MCU-N)

(TRl e T e R e e = S e e e i L e D e e e e e e

Processor board

|
Blue !
Brown )
i gnd| |+24V .
Lamp-ire | 49| 48)47|48(45/44 43
connector
1o
1Al 2
T
Brown White —I'E'I Hﬁ
14 |13 | gred
<2 ma
. [ +20 mA
Solid- |
state I grd
relay (Digind
{ Oig In 3
| g
1 = i Digin2
Al | A2 y O I 4
I pink |
T -
I
: 16|17 20 23|24 |25 EEiE?
I X I_ I_ - _.I — -
| i T Y
| 112 5 Bl S
| T
I
i
| I AU S I A N NN U N A
Note: Switching position of the relay
contacts in currentless condition
Grey
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Cable
onsite

Cable onsite
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Assembly and installation

Fig. 57

To MCU terminal 29

|
|
|
i
|
|
|
|
|
|
|
|
| 14 | 13
|
|
I
|
|
|
|
|
|
|
|
|
|

Cable specification for the power supply of the external blower unit in junction box

The following demands with regard to wire cross-sectional area and specific resistance
must be considered for the supply cable to ensure the power supply for the external

blower unit.
Wire crosszﬁ::;uonal area Spemﬂcgr;eilritance in Max, cable lengthiin m
0.5 40 25
0.75 25 40
1.00 18 55
1.5 14 70
2.5 8 130

A separate power supply is required for the blower unit for distances greater than 130 m
between the MCU-N and external blower unit. In this case, use the cooling air supply in
junction box with connection 230 V AC.

+ |
A1 |

" Red |Grey
| |

——

Blower
- .I.i'!l'l?'. 4 &
Blue .4 Brown
Internal 24V DC
power supply of
the MCU forthe
blower unit

Solid-state relay

To MCU terminal 15

External blower unitin junction box
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331 Installing optional sets for emergency air supply for devices with cooling air”
purge air operation

32491 Emergency air supply for device types M-AC and H-AC
The “emrergercy air supz v F_OWS CL0D M-AC and H-AC™ is delivere:d ore assemkblec in ils,
subassemblies. (- p. 87, Fig. 38)

Fig. 5& Prirary pressice set and resultr- g coohr g air volure fow

En-ergency oparaticrnwill comp-23sed ar

23

Compressed air primary pressure [bar]
i

i e

-2
Vo one fow | 13 1|

Fig. 59
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Assembly and installation

Table 1

Table 2

Standard components

1 FLSE100-HAC or MAC Standard component
5 Hose clamp Standard component
6 Flexible cooling air hose Standard component
7 uMn(i:tU-P with integrated blower Standard component

Components for the emergency air supply option M-AC, H-AC

Junction box for solenoid valve
a) Solenoid valve
b) Connection plug
c) Y adapter

Emergency air valve
3 a) Backflow valve DN25
b) Screw fitting

4 Emergency air line (instrument air)

Connect emergency air valves (3) between flexible DN 25 cooling air hoses (6) and the
cooling air inlet of the S/R units using hose clamps (5). The different connection
diameters determine the assembly direction (in flow direction) of emergency air valves
(3).

Connect emergency air lines (4) (switched compressed air) via quick-connectors to Y
branch (2c¢) on junction box solenoid valve (2) and screw fittings (3b) on emergency air
valves (3). Connect the compressed air supply (instrument air free from oil, grease and
water) via connection plug (2b).

Arrange the MCU (7), S/R units, supply lines and junction box solenoid valve so that both
flexible DN25 cooling air hoses(6) from the MCU blower unit and emergency air lines (4)
from junction box solenoid valve (2) to both S/R units have the same length (same
pressure loss, same amount of cooling air on FLSE100 A and B).

88

FLOWSIC100 - Operating Instructions - 8012513/10LA/V2-2/2019-02 - © SICK Engineering GmbH |

Subject to change without notice



Sabject fo e arge it ol ~otice

CAssen by ard 4 4ber

Fig. 60

Fig. 61

Electrical installation

Sulenc d vave electnes ! conrection

Eowsa
bt
2V Y

To sclengid vilve

@ po00

AR AT AT e

%) WCU BOARD
O

NMa«e a 2-wire connection to tha solznoic valve (blade 2rmingh. There are nc
requirenerts on polarity becsuse the pulling magret 1s electrically isolated frormn the
valve booy.

Pulirg magnet connzacticn valuss: 24 V DC: 0.43 A cortirucus currant,

Function test in normal operation with MCU blower unit

a) Start the blewer by switching the MCLU or.

When usirg the opticnally available "cocling &ir cortrel for device types M-AC and H-AC .
star blower operatior ir a switable manner; e.g. with a “ixed klower cornec: on or tre 24
Vral or Lricgirg the relay.

b) Remove the emergency air valves « -p. 89. Fig. 61) anc sfar: the MCU plower.

The klowing air flow ~ust hft the valve p ate evenly approx. 2 mim out of its seatirg and
the cooling air flew passirg threugh mrust oe clearly felt, Wren neczssary. close off the
cther line,

Lifz 7re valve plate mechanical v wher the valve sticks Inits seating « ong storage time,.
Ther repent the lest 1o ensure the blower can cozn the vilve onits own.

Rarroving d throaghflow test on e ermergency 2ir valvas,

e I
= e
o =
21 Vave ooz EVA el opering conticl
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Fig. 62

Function test emergency air operation with instrument air

P  Nake a comoaressed &ir connection between the juncticn kox fer salenoic valve (2) and
erergency air valve (3) s shown in (- p. 87, Fg.59).
Separste the emergency dir valve from the cecling air hoses and 3. R units.
Switch the MCU supply voltage off - soleroid va ve {2&) must switch audibly anc release
the instrument sir flow.

P Emergercy air flow direclior test - see (- - Fig. 0z].

Crergency an direct cn fest

T \/ Fowd 22tun

|

o

¥ B ac«ang direction

Direction 1851

BFETRATY air

The air flow in flow direct on must be roticesble (approx. 2.8 15). No signi® cant ea<age
flew stould flew in the blocking cirection {-- Fig. €2;. Leakage rates up to 3". of the
neminal air flow are allewec.

Repeat the test showr in Fig 02 with the S/R urit connected (-- p. 87, Fig. 591 Tre

escadirg air shou d stil slso be clear v felt en the preoe exr-aust slots -+ p. 87, Fig. 39).

P Firally. recornect all conrectiors as shewn ir (-- p. 87, Fig. 39]. reset any charged
pararmeters and sel te device 2o 1 cperatir g state.

Maintenance

The emergercy air supply s-ould bz avle to bridge tenrperary cooling air fallures up to

24 hours. Measaring operation ceJdle ke interrupted during this time (noise disturkbsnce

cue tomnereasad instrument sir noise),

I is recomrmerded to lake the SR units out 0° the sarple gas duct during onger ern

restrictions or complete “zi ure of the standard coclirg sir supply.

Chechk paris carrvirg air as shown n (- p.87. Fig. 29) after longer emergency air

cperation:

P Remcve the DN 23 ceeling air hoses and chec« the irsides “or condensate. oil ard
general centamimation. Clesn the irsices of the hoses when necessary anc replace
hoses with ~eavy cortamination. Use ~oses with the same ler gth for both 572 units.

P Remcve the emergercy air valves and open o chezk (- p. 89, Fg. 61).

» Rermcve any contamination and dry the valve. replace ermergency ir valve (3) when
contamiration s heavy or when the va ve is damaged (soring. va ve plate. ruskber szal;.

P Apply talcun powcer o the Gry rubber seal of *he valve pliate to prevent the va ve plite
sticking in the segtirg.

P Carry out the opening and block ng dirgcion fur<tion cech as shown n - p. 99, Fig.
062).
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» Remove the DNZE cool ng sir hoses from the MCJ outlet anc check the MCL cutler for
any moisture nside (pessikly from compressed air. leakage flew).

P Cpen the air filter ~ousirgin t-e MCU ard check the paperfilter ele-ent.

P Replacethe filker e emert wher peretrated by moisture cr extremely contarmimnated - air
filer replacement - analog Ol Section £.3.

Solencid valve maintenance/repairs

» Cpen ths juncticn box for the soleroiac valve.

WARNING:
Tre so 2nc d va ve surace can ke hoti> 70°C).

P Testswitch the sclenoid valve with varving compressed air primrary pressures (1.3 ban.
P Shoulc valve switchirg fai . use central screw (L0 - p. 91, F 2.03) cntbe sol=noic swite
to open the valve

P Screw the tension rod out above hexagen (21 -- p.91. Fg.63)

Fig. 63
1. Solennid vzlve cenal soiew
2. Hexagonal sclencid va ve
The valve seating is now open | - Fig. 64) and can be cleaned when necessary.
WARNING:
Dc not use ary sharp okjects.
Fig. 64 Valve seatirg ) sealing surface 180 enoic valve

Replace the complete solenoid valve when heavily cortaminated andor cerroded.
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Fig. 65 Solenoi valve g actrical cart; pulling mazgnet w th anchor  sealing sunch

gl -

Spray a litle spray ol in the r ng gap {-» Fig. 6] when 7ve a-chor in the pulling magnet is
sluggist iswitcing test when reoved, - Fig. 6Z).

Parts overview

Part Ne. Deseriptionr ‘
2051484 Emergency ai supply 24V ‘cr MCU ‘
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Assembly and installation

3.34.2 Emergency air supply for device types PM, PH and PHS

Fig. 66 Connection for operating voltage 230 V AC

o Purge air unit
Motor circuit breaker

(onsite)

o~
o—

L1 _+ L

Solenoid valve *)

A

N
N O T

PE
PE " Junction box
Purge air blower
*) In SICK scope of delivery but not fitted
Fig. 67 Connection for operating voltage 380 V AC (without phase sensor)

Purge air unit

Motor circuit breaker

Solenoid valve *)

A

|

(onsite)
L2 —t Yo N
w
L3 —t o
&)
PE S5
—— Junction box

Purge air blower

*)In SICK scope of delivery but not fitted
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Assembly and installation

Fig. 68

L1

Connection for operating voltage 380 V AC with phase sensor for monitoring failure of any phase

o Purge air unit
Motor circuit breaker

(onsite)

Solenoid valve *)

L2

d !

A

L3

o v

Lo
N

PE

— Junction box
Purge air blower

Phase sensor
(onsite)

*)In SICK scope of delivery but not fitted
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Assembly and installation

335

Installing the sender/receiver unit
Check the following points before installation:

>

>
>

>

The sender/receiver units must have at least the same nominal length as the flanges
with tube.

The inside of the flange tubes must be free of welding beads.

The inside of the probe tubes on the sender/receiver units must not come into contact
with the flange tubes.

The cable connection on the electronics unit for sender/receiver units with digital signal
transmission must be at the bottom.

(] For type FLSE100-PR and under consideration of the fitting specifications as

"'1 shown in Fig. 30, when necessary, loosen the screw connections between the

electronics unit and PR connection, rotate the device to the required position
(90°, 180°, 270°) and then screw the parts back together again.

Cooling air supply for sender/receiver units with internal cooling FLSE100-MAC/HAC

>
>

Check/ensure the cooling air supply is in operation.

Connect the cooling air hose DN25 to the cooling air connection on the sender/receiver
unit (mount the hose clamp on the free hose end, connect the purge air hose and
secure it with the hose clamp).

Make sure cooling air is fed from below and discharged from below (see Fig. 69).

If this is not guaranteed, loosen the screwed connections between the cooling air
connection and the duct probe, rotate the unit accordingly (90°, 180°, 270°), and screw
the parts back together again.

If the optional cooling air supply in the junction box is used, slide the free end of the
cooling air hose on adapter 40-25 and secure it with the hose clamp.

"FLOWSIC100 - Operating Instructions - 8012513/10LA/V2-2/2019-02 - © SICK Engineering GmbH
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Assembly and installation

Fig. 69

Purge air supply for purged sender/receiver units FLSE100-PM, PH, PH-S

» To minimize corrosion when using corrosive gases, ensure the nominal lengths of the
sender/receiver units are at least one length longer than the nominal lengths of the
flanges with tube (- p. 27,2.3.1.3).

» Check/ensure the purge air supply is in operation.

» Connect the purge air hoses, to do this, connect the hose clamp loosely on the free
hose end, connect the purge air hose to the purge air connection on the sender/
receiver units, and secure it with the hose clamp.

Check/ensure the purge air is fed from below and the purge air flows out in the direction
of the gas flow.

Alignment of cable connection and purge air supply for purged sender/receiver units (shown for type
FLSE100 PM/PH, fitted on a vertical duct)

—

Discharged
purge air
Cable connection
Purge air feed
Gas flow Discharged
Purge air

Ultrasonic
transducer

)

Cable connection

Gas flow

Purge air feed

4 — @@ |

Installation and electrical connection

WARNING:
Only install the sender/receiver units when it is safe to do so (for example,
when the system has been shut down, see »p. 9, §1.3.3).

» Remove the blind plug from the flange.

» Insert the sender/receiver units in the flanges with tube as previously described and
screw the components together.

» Connect the cable to the control unit to the plug-in connector on the sender/receiver
unit.
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Assembly and installation

3.3.6 Connecting the control unit MCU

Fig. 70 Component layout in the MCU (without cooling air supply, with options)

Option
Interface module

Display module option

1/0 module option

Processor board

Terminals for power
supply

Power supply unit
(behind connection
board)

Necessary work

>

Connect the connection cable as shown in Fig. 3.3.8.

° We recommend using a bus wiring configuration when the distance between
+1 the sender/receiver units and the control unit is large.
» Connect the cables for status signals (operation/malfunction, limit value, warning,

maintenance, check cycle), analog output, analog and digital inputs according to the
requirements.

Connect power cable to terminals L1, N, PE (- Fig. 70).
Close off unused cable ducts with dummy plugs.
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Assembly and installation

Fig. 71 FLOWSIC100 connection on the MCU (apart from types PR, S)
______________________________________________ |
: MCU |
I
I
I
: 52|51|50(49|48|47 |46 o |
an |
| i |
| on ae |
Lgn
2 Processor board oo :
I an
gnd s
(AL o |l
Note: :Q”d 2ol
Switching position of the relay , -20 mA e
contacts in currentless condition (120 mA :
1gnd [ e —— ] —
| Dig In 4 :/ :/ cor | l
4DigIn3 o L
T I of 14 |
_Digh2 SRR |
Dig In1 S QS E 45 |
| R SIS 44 | I
l ‘16‘17‘18‘19|20‘21 ‘22|23‘24‘25‘26‘27‘28‘29‘30‘ 36‘ 37‘38‘39‘40‘ 43 ! |
I
42 I
’ - S
. . I 2 3 4 5 7 8‘ ‘10‘11‘12‘13‘14‘15‘ ‘31‘32‘33‘34|35‘ | I
A Operation/malfunction | |
. | (&) @ | I
B Maintenance | Q18| £l
>l O] 5| § |
C Checkcycle : 5 & & I |
D Warning (S S N o R VR O IO |
E Limitvalues A T T B - = P I
F  Onsite cable to second junction box 2 oo
For bus cabling (two-path measurement), version B L |
G Onsite cable to second junction box |
For bus cabling (two-path measurement), version A |
Connection cable, Master
Onsite cable (length 5/10/50 m) |
I G |
Junction box |
________________________________ , FLSE100 A (Master)
GN_ | MCU RS485a[ | Master RS485a | GN T v
GNY i BusRs485al i : GND :
" KYE T MCU Rs485b|—{Master RS485b ! vE | +24V DC 24V !
he | | ___BusRS485b| 2 i : buntAF— !
b KWH i "MCU +24 V DC|—Master +24 V DC ! WH ; auntA— |
IW_|-1 ______ |__Bus+24VDC| 3 |Slave +24 VDC : WH ! b-unit B !
© \BN_! MCU GND —{Master GND | BN 5 a-unit B RS485 |
[BN___ . L Bus GND| 4 |Slave GND i BN ' @ L
- ! — Master RS485a | : e i
. | 5 5 [Slave RS485a | GN
l | | Master RS485b | ' IYTYTT | Plug-in connectors
: 6 |Slave RS485b 1 YE ! '

Connection cable, Slave

(with red cable marking; length 5/10 m)

Plug-in connector assign-
ment, Master: Top view
RS485 to MCU
s N

4 3
5 GN A YE 5
PK . GY
6 1T~~-BL
BN WH

Plug-in connector assign-
ment, Slave: Top view
58485 to Master
N

J g

' GND |
| +24V DC 24V |
! b-unit A - i
E a-unit A o
E RS485 i
' &) I
R |
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Assembly and installation

Fig. 72 FLOWSIC100 PR connection on the MCU
r———"----"------— - - -----—-—_-—_-—_-_—_-__-_—-—_—_—_—__—_—_—_—_—_—_—_——— I
: MCU |
I
I
I
: 49(48|47|46|45|44|43 oo I
| : !
| @ |
'gnd I
TAI2 Processor board oo :
I gnd e !
AL aa |l
Note: Lgnd M
Switching position of the 1-20 mA aa |
relay contactsin currentless 20 mA |
condition Lgnd :
I Dig In 4 e _’e |
Digin3 A L
T R of b |
_1Digh2 SRR Co
Dig In 1 il SO I
| NS o
: |16|17|18|19|20|21 |22|23|24|25|26|27|28|29|30| 36| 37| 38| 39|40| : I
I
| 42 .
I 41 I |
 [1]2[s]e]s]6] 7 e ool zis]ress] [or]szfes]oe]es] |
I
A Operation/malfunction | 8lgl g e co
) > O| 5 5 I
B Maintenance | 3 i 2 |
C Checkcycle [ _1_ _1_ _1_ _1_ __* ed |
D Warning S 2 O S S .
E Limitvalues A B c D E RS I
F Onsite cable to second junction box N |
For bus cabling (two-path measurement), version B |
G Cable provided by customerto second junction box
For bus cabling (two-path measurement), version A |
Onsite cable I
I G |
Junction box (optional) |
GN | "MCURS485a[ |Master RS485a | gy  FLSE1OOPR v
GN) 1 ___BusRS485a| ' i | GND :
i NYE_MCU RS485b[—|Master RS485b | YET +24V DC 24V |
YE) 4___BusRS485b)| 2 ! | b-unitAl— |
b~ | WH " MCU¥24 V DC—{Master +24 V DC ! wHl ! auntA— 1
pWH-- i Bus+24VDC) 3 ! : |
BN ! MCU GND[—{Master GND ! BN[ RS485 |
IBN______ R Bus GND)| 4 ! : o L
. ; | S |
F ' ! L | YV VY VYV
! : 6 : : IX ?X‘J Ji Plug-in connectors
Connection cable, Slave
Plug-in connector assignment, (length 5/10/50 m)
Slave: Outer view
RS485 to Master
s N
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Fig. 73 FLOWSIC100 S connection on the MCU
r-r----"-""-"""""""""""""""""""""""""-"""""-""—-""-"-"— - - V—_-{—_- _-_-. _ I
| mcu :
I
I
: 49(48|47|46|45|44 (43 oo |
| oo :
I e |
I oo
,gnd |
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AL1 - :
Note: :gnd ae |
Switching position of the (-20 mA e
relay contacts in current- ; +23 mA |
less condition 1gn ¥ S —
IDig In 4 e -O 1=
4DigIn3 I L
1 gnd of 1o :
I DigIn 2 gi Pl | |
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| NEERC .
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A Operation/malfunction | ) : |
B Maintenance | S |
C Checkcycle : 3 : I
D Warning -————-t-r1- Tt tT-r1-TtT-r1-- |
E Limitvalues <
) . A B C D E = |
F  Onsite cable to second junction box
For bus cabling (two-path measurement), version B |
G Cable provided by customer to second junction box |
For bus cabling (two-path measurement), version A |
Onsite cable |
|
Junction box (optional) |
o e FLSE100-SD
GN ! MCURS485a | Master RS485a | ON v
GN____.___BusRS485al ' i | GND— |
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YEl ____BusRS485b| 2 ! | b-unit A I
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The connection cable between the control unit and junction box or terminal

box must be provided and laid onsite. When choosing the cable type, make

sure the lead/lead operational capacity is less than 110 pF/m and the

minimum lead cross-section is 0.5 mm2(AWG20).

We recommend using cable type UNITRONIC Li2YCYv(TP) 2x2x0.5 mm2

with reinforced outer sheath (from Lappkabel).

When connecting bus versions with several sensors (- p. 14, Fig. 3), the

maximum cable length is reduced as follows depending on the number of

sampling points connected:

- Cable length with 1 sampling point = 1000 m

- Cable length with 2 sampling points = 500 m

To implement longer cable lengths:

- Use larger lead diameter e.g. cable type with 4 lead pairs and 2 lead
pairs for power supply

- Use an MCU with more powerful power supply unit

Both solutions are available from the manufacturer on request.

For bus wiring, the set termination set at the factory must be deactivated in

those system components not at the line end (see Service Manual Section

3.1).
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3.3.7 Connecting the control unit in a 19" housing

Fig. 74 Connections on the MCU as 19" version

Amddmnsadl wedi -~
& S,

iy L
T
|
I Terminal connection for power supply 90 - 250 VAC | [ Terminal connection for wiring by customer |
Function Connection Terminal No.
Output relay 1 (operation/malfunction) com 1
n.c.b) 2
n.0.2) 3
Output relay 2 (maintenance) com 4
n.c.b) 5
n.0.2) 6
Output relay 3 (check cycle) com 7
n.c.b) 8
n.0.2) 9
Output relay 4 (maintenance request) com 10
n.c.u 11
n.0.2) 12
Outputrelay 5 (limit value) com 13
n.c.u) 14
n.0.2) 15
Digital input dinl 16
din2 17
gnd 18
din3 19
din4 20
gnd 21
Analog output + 22
- 23
gnd 24
Analog input ainl 25
gnd 26
ain2 27
gnd 28
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Function Connection Terminal No.
Master sender/receiver unit (unit 1) connections +24 31
-24 32
RS485 A 33
RS485B 34
scr. 35
Master sender/receiver unit (unit 2) connections +24 36
-24 37
A 38
B 39
scr. 40
Input voltage supply 24V DC 3) 24V 41
gnd 42
Output voltage supply 24 V DC 3) 24V 43
gnd 44
Input 30 V electr. isolated + 45
- 46
RS232/485 3) tx/A 51
rx/B 52
gnd 53
Interface 1 A 71
B 72
gnd 73
+Us 74
-Us 75
gnd 76
imp+ 77
imp- 78
res 1 79
res 2 80

1:Closed in current-free state (normal closed)
2):0pen in current-free state (normal opened)

3):0nly use after agreement with manufacturer
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Fig. 75

Fig. 76

Fitting and connecting optional I/0 modules

Connect the optional analog and digital modules to the slots on the module carrier as
from slot 1 next to each other in the sequence AO — Al - DO — DI. If single module types
are not present, the next one follows according to the specified sequence.

Slots for optional modules

TSIots for optional I/0 modules

1/0-MODULE INTERFACE-MODULE
SICK

@]
power | MULTI CONTROL UNIT o

POWER FAILURE
TxD RxD
MAINTENANCE

REQUEST

@
I |

ERROR

L Slot for interface module option
Slot

Connection is made to terminals 101 - 180 on the backplane.

The following shows the I/0 module connection for slot 1 as an example.
Connect the I/0 modules to slots 2 -8 in the same manner.

- Analog module connection

Analog module on slot 1 (terminals 101 - 110)

A0 (2x) Al(2X)
101 a 101 a
102 b = 102 b = +
103 ¢ 103 ¢ ]—
104 d 104 d e—
105 a 105 a +9 -
106 b {1 106 b
107 ¢ 107 ¢
108 d 108 d
109 -gnd 109 -gnd
110 scr 110 scr

104
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- Connection digital module (not available at present)

Fig. 77 Connection digital module on slot 1

Signal relay (4x)

101 a 101
102 b e—y 102
103 ¢ o——dt 103

__
__
A

105 a 105
106 b @mm——eg 106
107 ¢ o——d 107
108 d 108
109 -gnd 109
110 scr 110

-gnd

scr

101

102

103

104

105

106

107

108

109

110

DI (4x)

a +
0]
c -
JEn
a e— +
b :_
c ._j
d +
-gnd

scr
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3.3.8

3.3.8.1

Fig. 78

Terminating the sender/receiver units when operating the FLOWSIC100 with
“2-path measuring” configuration

Checking the sender/receiver unit(s) - MCU connection

Checking the termination

The connection between sender/receiver units and MCU must be terminated at the start
and end with resistors for both single and bus wiring. The terminating resistors are
already on the circuit boards and are activated by fitting jumpers on the respective pins.

Termination of bus wiring

— 2

OO0 O

Processor board

)

WMWY WY

Jumper

AB 1 AB 2 AB 8

MCU in bus middle

AB x = junction box x

T =termination
required
k = no termination

AB 1 AB 2 AB 8
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3.3.8.2

3.3.83

Fig. 79

Bus addressing

On bus systems (several sender/receiver units on one MCU), the required bus address of
a sender/receiver unit (master only) can be assigned by the hardware or software.
Hardware addressing is read in when SOPAS ET starts and has a higher priority than
software addressing. Software addressing is only available for SICK Service (SOPAS
password level “SICK Service”).

Bus addresses and sensor numbers in the MCU (see Section 4) are always identical.

NOTICE:

After a possibly necessary change of addressing, the respective sender/
receiver units must be started anew (disconnect and reconnect supply
voltage). The output assighments in the MCU then have to be reconfigured (see
Section 4).

WARNING:
The sender/receiver units must have different addresses. ldentical addresses
for several units cause the communication with the MCU to abort!

Hardware addressing

As standard, the address is set using a miniature switch on the digital board in the
sender/receiver unit (3 switches for hexadecimal addressing from address 1 to 7, see
Fig. 3.2). The address assigned to a sender/receiver unit upon delivery is noted in the
electronics housing.

TIT 1 - :
L a bas et Digital board Switch

Position

Miniature switch
OFF
Switch 4 serves for Master -

Slave switch-over

(Switch position for address 1/Master)

Position
OFF
CICICCN on
(No addressing/Slave)
Address
Switch |1 (2 (312|312 (3123|123 [1(2|3/1|2|3 |12 |3
ON X X X | X X |X X X |X [X |X |X

NOTICE:

Only address 1 or for two-path operation, addresses 1 and 2, may be selected
for the FLOWSIC100.
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3.3.9

Fig. 80

Fig. 81

Fig. 82

Installing and connecting the interface and /0 module options

Plug these modules onto the top hat rail in the MCU (- p. 97, Fig. 70) and connect to the
associated connection on the processor board with the cable with plug-in connector (- p.
36, Fig. 22).

MCU in wall housing

® Terminal assignment of AO module

Terminal assignment of analog output module

Analog output module Module carrier

® Terminal assignment of Al module

Analog input module terminal assignment

Analog input module Module carrier

23
24

[~

O
O

-

O
O

13
14

I_@Q =
]

WARNING:

A The analog input module will be damaged if incorrectly connected.

» Do not connect the terminals 12, 22, 13, 23 of the analog input module
to GND or earth if the terminals 11, 12 are connected to the internal
supply of the MCU (delivered configuration) or with another external
supply.

® Terminal assignment DO module (2 changeover contacts)

Digital output module terminal assighment

Digital output module Module carrier DO1 D02
] no. com. com. n.o.
H K JOYIOY0 OO0 OF
me s U 28I O] OO0 O
n.c.” com. com. n.c.
NOTICE:

Screw terminals for wire sizes 0.5 .. 1.5 mm? (AWG20 ... AWG16).
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® Terminal assignment DO module (4 NO contacts)

Fig. 83 Terminal assignment digital output module (4 NO contacts)
Digital output module Module cariier __ po2 —, D04 —
com com. n.o
N | [ - oW O
= el sy H U QU €
n.o. com com. n.o
—D01— L D03 —
® Terminal data
Connection Module type
2X an'alog input 2x analog input 2X digital input Digital output Digital output
input output input 2 changeover contacts 4 NO contacts
Assignme
11 Al 1+ AO 1+ DI 1+ n.c.relay 1 n.o.relay 1
12 Al 1- AO 1- gnd com. relay 1 com.relay 1
13 Al 2- AO 2- gnd com. relay 2 com. relay 3
14 Screen (gnd) Screen (gnd) DI 3+ n.c.relay 2 n.o.relay 3
21 Al 2+ AO 2+ DI 2+ n.o.relay 1 n.o. relay 2
22 Al 1- AO 1- gnd com. relay 1 com. relay 2
23 Al 2- AO 2- gnd com. relay 2 com.relay 4
24 Screen (gnd) Screen (gnd) DI 4+ n.o. relay 2 n.o.relay 4
Load
max. voltage 3Vd.c. 15Vd.c. 5.5Vd.c. 30Va.c./d.c. 24V DV
max. current 22 mA 22 mA 5mA 2A 36 mA
n.c.: normal closed
n.o. normal open
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Fig. 84

® Terminal assignment interface modules

Interface module terminal assignment

Interface module
Ethernet + Impulse

+

gnd gnd pulse

pesn pesn pesn pasn
jou jou jou jou

3 SICK

Power

Error

MCU Interface mod

Link

Ethernet oo

& ImpulsOut
partno. : 2055719

not not not not
used used used used

Interface module

Ethernet 3-fold
-+

gnd gnd pulse
(NINENRN)

NINERN

pasn pasn pasn pesn
jou Jou Jou jou

o
>
O
o
S
(0]
S
=
8
=
=)
O
=

Link
Ethernet V1

COLA-B, triplex, Pulse
part no. : 2072693

not not not not
used used used used

AR

Interface module
Modbus + Impulse

-+
gnd gnd pulse

(RN

(RN

Interface module
Modbus TCP + Impulse

-+

gnd gnd pulse

pub pub -Inordui+
) - v+
@

L
0
)

Power

MCU Interface modu

ModBUS
TCP & Impuls

partno.: 2059546 5

A B §2ignd

Interface module

HART® Bus

+

gnd gnd pulse

(KRR

Q™™

B S pub pud

]
(¢}
=

Power

Tx

Rx

MCU Interface module

Impuls

HART
& ImpulsOut
part no. : 2050607

+QD - al.
4.20mA gnd gnd

NENRORN

—P LC input
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Fig. 85 Impulse output

Open collector (default setting)

+8,2Vd.c.
O

— |

OOV

Ve-2V Ve-2V
0,1A ~ LT 0,01A

NOTICE:

Imax (Open collector connection) may not exceed 100 mA.Otherwise the
impulse output can be destroyed.

Calculate R according to the equation above.
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_Start-up and parameter settings

FLOWSIC100

4 Start-up and parameter settings

Basics

Standard start-up procedure

Advanced start-up

Operating / Configuring with the LC-Display option
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4.1 Basics

4.1.1 General information

Start-up primarily comprises entering system data (e.g. measuring path, installation
angle), parameter settings for output variables and reaction times and, if required, the
check cycle setting (- p. 126, 4.2). A zero adjust is not required.

Additional calibration of the velocity measurement by means of a network point
measurement using a reference system (for example, dynamic pressure probe) is only
necessary when the velocity profile along the measuring axis is not representative for the
entire cross-section (- p. 51, 3.1.1). The regression coefficients determined can then be
entered into the device without problems (- p. 144, 4.3).

If the gas temperature determined with the FLOWSIC100 is to be used to scale the
volume flow, a calibration with external temperature sensor is necessary in such cases
(- p. 144, 4.3). This is because the sound velocity of the real gas under standard
conditions is seldom known.

The operating and configuration software “SOPAS Engineering Tool” (SOPAS ET) is
supplied with the device for configuring the system parameters. The required settings
can be easily configured using the software menus. Further functions are also available
(e.g., data storage, graphic displays).

If the standard settings do not provide adequate stability under all plant conditions (for
example, if the device is not used according to the specifications set out in the Technical
Data), system performance can be enhanced by optimizing the internal parameter
settings. These settings, however, must only be configured by adequately qualified
personnel, since correct device operation cannot be guaranteed if the settings are
defined incorrectly. Changes of this kind should be carried out by SICK Service personnel
only. Possible settings are listed in the Service Manual.

4.1.2 Installing SOPAS ET

Prerequisites for configuring using SOPAS ET
® | aptop/PC with:
- Processor: at least Pentium Ill 500 MHz (or comparable type)
- USB interface (alternative - RS232 via adapter)
- Working memory (RAM): At least 1 MB
- Operating system: MS-Windows XP, VISTA, Windows 7 and Windows 8 (32/64 bit)
- Free memory: 450 MB
® USB interface cable to connect the laptop/PC to the FLOWSIC100 (MCU).

® The SOPAS ET software as well as the USB driver (scope of delivery) must be installed on
the laptop/PC.

® The voltage supply must be switched on.

Installing SOPAS ET

» Insert the enclosed CD into the disk drive on the PC, select the language, choose
“Software” and follow the instructions.
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Installing the USB driver
A special hardware driver is required for communication between SOPAS ET and the
FLOWSIC100 visibility measuring system via USB interface. This must be installed on the
laptop/PC:
» Connect the USB interface cable to the PC.

A message appears on the screen that new hardware has been found.
» Insert the delivered CD in the PC drive and follow the installation instructions.

Fig. 86 Installing the USB driver

Favinad hese Har feare Wipand

T hay et e o i ol by

RV Hoaed U2 a

P11 e o s E e el b el s ]
o= ol Ml ok, bvos 6 e

ol V2 pond il i S b ™
frawie e ws mAreds W e e e

bl s o Rt 0 i o i et o

Cick Ml i condnum
B Bowis || Cowmd |

I i e Mo |l ik e Wil

Pasm chossse vous pearh i ratslaben epliora

Sl ekt b B L e v | e R A
Lise ms g Dors befoms b B 5 maiiod fher O el el mdui i i @
P e s i renedin Ths bt @ Fovumd sl b irabalind
Bainih mmmpe ol e gy [DERTH

L= it s i i T
...... —
E L LES v W | B I

i T rwart | sl chooes ®a e ko inlell

[ T T ER Y [ L B L ey A e e e e, Y L]
B e ) chon el e da b e Vo ot s

| ek Fmi Copmied |

feurd Kew Harsssary Wizard

Lompkrbreg e Found Ry

Hireherarn ‘Wi ot
e il i ] g B e
: F sl i vemtes

Thch. P oo b B il

L

"FLOWSIC100 - Operating Instructions - 8012513/10LA/V2-2/2019-02 - © SICK Engineering GmbH 115



Start-up and parameter settings |

413 Connecting the device

» Connect the USB cable to the MCU(P) control unit (- p. 30, Fig. 18) and the laptop/PC.
' NOTICE:
[ ]

The MCU(P) is connected via USB to the laptop/PC.
A serial interface (COM port) is simulated via which the connection is made.

» Start the software from the “SICK\SOPAS” start menu.
» The start page is displayed.

4.13.1 Changing the language
» If required, set the desired language in the “Tools / Language” menu (- p. 116, Fig. 87).
» Confirm the dialog shown with “Yes” to restart SOPAS ET with the changed language.

Fig. 87 Changing the language setting
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4.1.3.2 Connecting to the device via the “Device family” mode (recommended search settings)
1 Click “Search settings”.
2 Select search mode “Device family oriented search” and click “Next”.

Fig. 88 Selecting the search mode
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Fig. 89 Selecting the device family

e

Wit the desd e Ty

4 If devices are to be connected via Ethernet, configure the IP addresses:

NOTICE:
MCU(P) does not support automatic recognition of IP addresses (SICK AutolP),

the IP addresses therefore have to be configured manually.

>

+1

Click “Add”.

An IP address specified by the customer is entered at the factory when the
address is available when the device is ordered. If not, standard address
192.168.0.10 is entered.

To change the IP address, see - p. 151, §4.3.6.
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» Enter the IP address of the device or the IP address range when several devices are
used (- p. 118, Fig. 90). The IP addresses shown are exemplary.

» Click “OK”.

Fig. 90 Connection settings for connection via Ethernet(example)
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5 Click “Next”.

6 When devices are connected via serial connections (COM ports), select the COM ports
used and click “Next”.

' NOTICE:
° The MCU(P) is connected via USB to the laptop/PC.
A serial interface (COM port) is simulated via which the connection is made.

» If you are not sure which COM ports are used, select all COM ports.

Fig. 91 Selecting COM ports
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7 To save the search settings, enter a name and click “Finish”.
SOPAS ET starts the device search.

The devices found are displayed in the “Device search” area when device search is
finished (- p. 122, Fig. 98).
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Fig. 92 Saving the scan configuration

S the scan eosndipiration
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4.1.33 Connecting to the device with advanced mode
1 Click “Search settings”.
2 Select search mode “Interface oriented search”.
3 Select the communication interfaces where the search is to be made and click “Next”.

Fig. 93 Selecting the communication components
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4 Configure the interfaces and click “Next”.
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Ethernet communication

» Select “Custom IP address configuration”.
» Click “Add”.
» Enter the IP address of the device or the IP address range when several devices are
used and confirm with “OK”.
» Select TCP port 2111 in the “TCP port” directory.
» Define the protocol settings in the “Protocol” directory according to -» p. 120, Fig. 94.
Fig. 94 Defini né the ;)?o?ogorsgnTngs 77777777777777777777777777777777
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Define the timeout settings in the “Timing” directory according to - Fig. 95.

Fig. 95 Defining the timeout settings
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Serial communication (when connected via USB)

' NOTICE:
° The MCU(P) is connected via USB to the laptop/PC.
A serial interface (COM port) is simulated via which the connection is made.

» Select the COM ports used.
» If you are not sure which COM ports are used, select all COM ports.

» Define the baudrate settings in the “Baudrate” directory according to - p. 121, Fig.
96.

Fig. 96 Defining the baudrate
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Fig. 97 Configuring the data format
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» Define the protocol settings in the “Protocol” directory according to -» p. 119, Fig. 93.
» Define the timeout settings in the “Timing” directory according to » p. 120, Fig. 94.
5 To save the scan settings, enter a name and click “Finish” (- p. 119, Fig. 92).

SOPAS ET starts the device search. The devices found are displayed in the “Device
search” area when device search is finished (- p. 122, Fig. 98).
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4.1.4 Information on using SOPAS ET
Fig. 98 avierﬁeiw 77777777777777777777777777777777777777777
® ®
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-
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1 Device search
2 Project area
3 Device search progress

4 Device search abort

v T = e —

.  fininbini

5 Device search result
6 Number of devices found
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Device selection

» Move the required devices with drag-and-drop or a double-click on the required device
into the project area.

- The configuration of the devices is shown in a separate device window.

- The device windows can be opened by a double-click on the respective device file or
the context menu (- p. 124, Fig. 100).

Fig. 99 Device selection
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Fig. 100

Table 3

Device context menu
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Contents of device context menu

Context menu Description

Go online Establishes the connection between SOPAS ET and the device.
Go offline Interrupts the connection between SOPAS ET and the device.
Connection - Select Connection: Changes the connection settings.

- Deselect Connection: Deletes the connection settings.

Upload from device

Uploads all parameter values from the connected device and transfers
them to SOPAS ET.

Download to device

Downloads the parameter values from SOPAS ET to the connected
device. Only those parameter values which can be written at the
currently logged in user level are downloaded.

Login Opens the login dialog.

Logout Logs out the user from the device.

Import Imports a suitable device from the *.sopas file and overwrites the
parameter values with the values saved in the *.sopas file. During
importto an online device, the parameters are immediately
downloaded to the device. Only those parameter values which can be
written at the currently logged in user level are downloaded.

Export Exports the device information and the associated project information

and saves themin a *.sopasfile.

Delete device

Deletes the device from the project.
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Password

Certain device funciiors are first accessible after & password rFas beer ertered ( - Fig
1000, Access nghts are sssigned ir 3 user levels:

Userlevel Access
0 |"Operaor’ imaching Cisplavs of measured valu2s and systzm status

hlll)Hl'vIS(il) i

1 |"Autnorizad Coeralor” Displays. nguiries and paramelers raquired for star-up or gdjustment to
(Auzhorzed Client} * custorier-speciic demands anc diagnes s
2 |"Service” Cisplays. irquines as well as the mair parameatars reguirzc for serv ce

tasks (e.g. diagnosis and clearance of pessiole nalfunztions)

=)z Gezending or program version

The Level 1 password is "sickapuic’.

Fig. 101 Citering the passwoerd
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4.2 Standard start-up procedure

This Section describes all the settings essential to ensure the device functions correctly.
These include entering system data (active measuring path, installation angle, cross-
sectional area) and creating the check cycle, analog output, analog inputs (to read in
external signals) as well as the damping time.

NOTICE:

® Error message “Error Parameter” is output as long as the system data have
not been entered completely on the system component “FLOWSIC100 X
(Sensor)”.

® Parameter settings can only be made when the relevant system component
“FLOWSIC X (Sensor)” or control unit “MCU” is in the “Maintenance”
operating state.

Configuring the device runs using SOPAS ET on the system components “FLOWSIC X
(Sensor)” and control unit “MCU” as follows:

Setting FLOWSIC X (Sensor) MCU
Measuring path X

S/R unit(s) installation angle X

Cross-sectional area X

Reaction time X
Check cycle X
Standard analog output X

.|.i Calibration settings - p. 144, 4.3

To set/change the parameters, carry out the following procedure:

» Connect the measuring system to program SOPAS ET, scan the network and add the
required device file (,MCU”, ,FLOWSIC100 X (sensor)”) to the current project.

» Enter the Level 1 password (- p. 125, Fig. 101) and set the relevant system components
to “Maintenance” operating mode (- p. 127, §4.2.1).
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421

Setting “Maintenance” mode

» Open the directory “Maintenance/Maintenance Status”.
» Activate the checkbox “Maintenance” (MCU) or “Sensor maintenance” (sender/receiver

unit) and click “Set Status”.

Fig. 102

Switching to Maintenance mode
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422

A control lamp signals the “Maintenance” state as follows:

- In the SOPAS menu “FLOWSIC100 X (Sensor) / Overview”,

- Inthe SOPAS status indicator in the field at the bottom left,

- On the display of the MCU control unit (only for MCU with display option).

Setting the system data parameters on the FLOWSIC100sensor

» Open the device file “FLOWSIC100 X (sensor)” and enter the Level 1 password (- p. 125,

§101).

» Set the maintenance mode (- p. 127,8§4.2.1).
Basic requirements for every measurement are selecting the unit system (metric or

mperial units) to be used and entering the application parameters (measuring path,
nstallation angle, cross-sectional area). Select directory “Application Parameters” to

enter settings (- Fig. 103). The settings are uploaded to the FLOWSIC100 after switching
from “Maintenance” to “Measurement”.

The application parameter settings are converted automatically when the unit
system is changed.

+1

The following is applicable for application parameters:

Measuring path Distance between the transducers (L in Fig. 104)

Installation angle Angle between the measuring axis and main direction of the gas flow (ain

Fig. 104)

Cross-sectional area
(required

to calculate

the volume flow)

Area in range of the ultrasonic transducer that is vertical to the flow direction and
enclosed in the inner duct walls.

If the cross-sectional area changes in the vicinity of the measurement setup,
enter the mean value of the areas between the sender/receiver units A and B.
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Fig. 103

Directory “Application Parameters” (settings example)
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Entering the calibration coefficients - p.

144,4.3
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Fig. 104 Basic parameters
Cross-sectional area:
FLSElOO B Circular ducts: Rectangular ducts:
> A=, -DF A= ab

Cross-sectional changes

o AL+A2
2

Measuring path length:
L=FF-2-NL

FF=F1+F2

+1

L=L1+L2=(F1+F2)-2-NL

For small duct dimensions < 0.5 m (short measuring paths), take the
thickness of the seals used into account when determining measuring path L.
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423 Setting the check cycle parameters
» Open the device file “MCU” and enter the Level 1 password (- p. 125, Fig. 101).
» Set the maintenance mode (- p. 127, §4.2.1).
Define the check cycle output in the “Adjustment/Function Check - Automatic” menu
(- Fig. 105). The function check can also be started manually.
Fig, 105 "Adjustment/Function Check - Automatic” menu
Dok O O] Kbl e o - =faifi-e
EIFE_ O R R B R I i = B
ER A TE = ]
ol By Tassrn MHawifrakien
B o] Digread I =
: ﬂw':-‘:-;-- gyt ed s ELIL LY
A Purwrici Dowen - bl 1
LI Y TS . | Farariien Clamcle I
T e 1o ool reen LA Spue vt Fer L [ B ]

Suralar bk ol B oy -

e oamart L 3 B

B

ive bl

it Ot W11 Tloie

Sma 1] ey [

Farmeibnd Ldras

e rnn B o rrweeni

Field Parameters

Remark

Output duration of
function control
value

Value in seconds

Output duration of the check value

Function check

. Time between two check cycles |»p.47,8§2.5

interval

Span for control Value in % between 50% and

point 70% -p.48,82.5.2

Function Check Hour Defining a start timepoint in hours and
Start Time Minute minutes.
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424 Configuring the analog output
Select MCU directory “Configuration / 1/0 Configuration / Output Parameters” (- Fig. 106)
to set the analog output.
Fig. 106 Directory “Output Parameter”
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Field Parameters Remark
Analog Output fault Yes The fault current is output
gutputs - current No The fault current is not output
eneral - - - -
i . Differential Value > 20 mA mA value to be output in case of malfunction
Configuration
current Note

Select a value < Live Zero when connected evaluation systems can only
process the range 0 to 20 mA.

Maintenance

Last measured value

The last measured value is output during Maintenance mode

maintenance

Live Zero

current User defined value A value to be defined is output during Maintenance mode
Measured value The current measured value is output during Maintenance Mode
output

Current at Value if possible # mA value to be output during Maintenance mode
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Field

Parameters

Remark

Parameters
Parameter 1

Source value

Velocity of gas

Sound velocity

Q act.

Q std.

The selected measured variable is output on the analog output.

Pressure Source

Temperature

Moisture Source

External values for pressure, temperature and humidity, read via analog
inputs, can be passed through and output on the analog output.
Passing is selectable for the respective desired analog output.

Range low Lower measuring Physical value at live zero
range limit

Range high Upper measuring Physical value at 20 mA
range limit

Live zero Zero point (0, 2 or Select 2 or 4 mA to differentiate clearly between measured value and
4 mA) device switched off, or current loop interrupted.

Limiting value | Measured Velocity of gas Selection of measured variable for monitoring a set limit value

value Sound velocity
Q act.
Q std.
Direction

Switch at If a value = O is set, the limit value relay switches when the value for the

selected measured variable is exceeded.

Optional digital output module configuration without function at present
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425 Configuring the analog inputs
Select MCU directory “Configuration / 1/0 Configuration / Input Parameters” (- Fig. 107)
to set the analog inputs.
Fig, 107 Directory “Input Parameter”
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Field Parameters Remark
Temperature Constant A constant value is used for scaling.
Analog Input 1 The value of an external sensor connected to analog input 1 (standard scope of
delivery) is used for scaling.
If this field is activated, the input field for configuring the input range appears
under the “Temperature Source” field.
Sensorvalue The value of the integrated temperature sensor (Ta, Th) or the value of the acoustic
temperature (Tac.) is used for scaling.
Pressure Source Constant Fixed value
Analog Input 2 The value of an external sensor connected to analog input 2 (standard scope of
delivery) is used for scaling.
If this field is activated, the input field for configuring the input range appears
under the “Pressure Source” field.
Moisture Source Constant Fixed value
Analog Input 3 The value of an external sensor connected to analog input 3 (optional module
required) is used for scaling.
If this field is activated, the input field for configuring the input range appears
under the “Moisture Source” field.
Temperature Valuein °C Setting a value necessary for scaling
Constant Value in K
Pressure Source Value in mbar
Constant
Moisture Source Value in %
Constant
Adiabate coefficient | Coefficient Specific adiabatic coefficient
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42.6 Setting the damping time

The damping time can be configured in the MCU directory ‘“‘Configuration / Value
Damping” (- Fig. 108).

Fig. 108 “Value Damping” submenu
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Field Parameters |Remark

Damping time . Damping time for the selected measured variable (- p. 46,
Valueins

Sensor 1 2.4.3)

Damping time . Damping time of additional sensors connected to the control
Valueins . -

Sensor 2 unit (bus wiring)

42.7 Data backup

All parameters relevant for the collection, processing and input/output of measured
values and current measured values can be saved and printed. This simplifies reentering
set device parameters (e.g. after a firmware update) as well as registering device data or
device states for diagnostic purposes.

The following options are available.
® Saving as project

Saving the data as a project allows saving not only device parameters but also data logs.
® Saving as protocol

Device data and parameter are recorded In the parameter protocol.

A diagnosis protocol can be generated for analyzing the device function and to identify
possible malfunctions.
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Saving as project
» Call up menu “Project / Save* and specify the target directory and file name. The name
of the file to be saved is freely selectable.

Itis useful to specify a name with a reference to the respective sampling point (name of
company and facility).

o
+1 See Service Manual for description
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Saving as protocol
P Select a device. callup t-e
cesired type of pretecol.

“Diagnosis » Prozocel’
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Fig. 112

Example of a Parameter protocol

MCU parameter protocol (example)

Device Type: MCU
Mounting Location: SICK

MCU Parameter Protocol - FL100 2 Path

Device Information

/0 Configuration

Device Type MCU Analog Output General Settings
Serial Number 00004711 Error Current Selection yes
Ident Number 00000 Error Current Value 21 mA
System Time 08 Nov 2009 Maint. Current Selection User defined value
22:03:46 Maint. Current Value 0.50mA
Firmware Version 01.08.00 Span Value 70%
Hardware Version 1.5 Analog Output 1
Bootloader Version 00.99.xx Live Zero 4mA
. Limit Low 0.50
Calculation Values Limit High 1.87
Sources Calibration factor CCO 0.0000
Temperature Source Analog Input 1 Calibration factor CC1 171.0000
Pressure Source Analog Input 2 Calibration factor CC2 0.0000
Moisture Source Constant Value Source Velocity of Gas (avg)
Constants Analog Output 2
Temperature Constant 20.00°C Live Zero 4mA
Pressure Constant 1013.25mbar Limit Low -100.00
Moisture Constant 50.00% Limit High 100000.00
. Source Volume flow s.c. dry
Adjustment (avg)
Function Check Interval 8 hours Analog Output 3
Function Check Output Duration 90s Live Zero 4mA
Output Check Results on AO yes Limit Low -20.00
. . Limit High 20.00
System Conflguratlon Source Velocity of Gas (avg)
Number of external AO 0 Analog Output 4
Number of external Al 0 Live Zero 4mA
Serial Expansion Module Ethernet Limit Low 0.00
. . Limit High 1.00
Serial Expansion Module Source Not Used
Type Ethernet 10BaseT Analog Output 5
Profibus Address 126 Live Zero 4mA
Modbus Address 1 Limit Low 0.00
IP Address 010.133.082.001 Limit High 1.00
Subnet Mask 255.255.248.000 Source Not Used
Gateway 000.000.000.000 Analog Input 1 (Temperature)
TCP Port 2111 Limit Low 0.00°C
Limit High 200.00°C
Calibration factor CCO 0.0000
Calibration factor CC1 0.0204
Calibration factor CC2 0.0000
Analog Input 2 (Pressure)
Limit Low 0.00mbar
Limit High 1100.00mbar
Calibration factor CCO 0.0000
Calibration factor CC1 0.0204
Calibration factor CC2 0.0000
Analog Input 3 (Moisture)
Limit Low 0.00%
Limit High 0.00%
Limit Switch
Source Velocity of Gas (avg)
Limiting Value 1.87
T90 Time
T90 Time FL Path 1 1.0s
T90 Time FL Path 2 1.0s
7/22/14 10:56 AM Page 1/1
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Fig. 1.3
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Starting normal measuring operation

Set the measuring svsizm to “Measurement” mode  after entering ¢ ~rodifying

paraeters. 3y deaclivating the ma nienance moede. the norrmal messuring operat on is

started:

»  Cper the cirectery "Maintenarce, Mainzenarce Status .

P Deacuivate the chechbox "Maintenarce’ {MCL) o "Senscr maintenance’ (senders
rece ver unit) ard cl ck "Set Status’.
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NOTICE:

For irternally cooled anc purgec serder ‘receiver units. the purge ai- supply
has to ve guaranteed curing facilizy downtime. Otherw se remove the sender:
recerver units from the duct

Signal waveform

Checkirg -he signal waveform allows ar assessment or the cuality of the received

u trasonic signals.

P Toersble the dizplay on the screen. open the device file ¢f the used FLOWSIC100 *ype.

P Select the nenu "Ciagnoesiss Sensor Va ues™ in operatirg mede "Measuremert”,

»  The ultrasoric sigrals of both transducers are displayed as unconditiorned signals under
“Signal Display’. I the option “View Envelope’ is c-ecked. the envelopes of bott
transcucers are disp ayed. The signal wave orm stould atch the wave'crirs in the
Fig. 11-1 to Fig. 123. deperding ¢n the device tvpe.
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Type FLSE100-M /MAC

Fig. 124 Rarst waveform HY sigral inneons toned signal?
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Fig. 116
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Type FLSE100-H /HAC / PHS

Burst waveform HF-signal (unconditioned signal)
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Type FLSE100-PH

Fig. 118 Burst waveform HF-signal (unconditioned signal)
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Type FLSE100-S

Fig. 120 Burst waveform HF-signal (unconditioned signal)
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Type FLSE100-PR

()

Fig. 12
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4.3 Advanced start-up

431 Changing the application setting

The FLOWSIC100 supports measuring on two measuring paths at the same time and

then calculating and outputting one common measured value - p. 14,2.2.2. This requires

2 sender/receiver units per measuring path or one measuring probe each - »Installation«

(page 78). The necessary settings are usually made at the factory. If this is not the case

(e.g. if existing devices are retrofitted), carry out the following procedure:

» Open the device file “MCU”, set the measuring system to “Maintenance” mode and
enter the Level 1 password (- p. 126, 4.2).

» Select directory “Configuration / Application Selection”. The basic type of the sender/
receiver unit connected is displayed in the “Connected Variant” window (field
“Application setting”).

» Click “Save selection” to assign to the MCU.

o
+1 The sender/receiver unit must be connected to the MCU.

Fig. 124 Setting the MCU to the sender/receiver unit
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® ® Per default, all measuring paths have the same weighting in the calculation
"'1 of the output value (for changing the weighting, see Service Manual).
® The FLOWSIC100 has a function for automatic path compensation should
one measuring path in a 2-path configuration fail - p. 15,2.2.3.
® Setting parameters for application settings can also be done via the LC-
Display - p. 154, 4.4.4.
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_Start-up and parameter settings

432 Configuring optional analog modules

Analog output module

The basic settings (field “Analog Outputs - General Configuration”) apply to all additional

analog outputs.

+1

To set the parameters, carry out the following procedure:

» Select the MCU type in the project window, enter the Level 1 password and switch the
measuring system to “Maintenance” - p. 126, 4.2.

» Select directory “Configuration / I/0 Configuration / Output Parameter” (see - Fig. 125).
Activate the checkbox “Use first analog output module”.

v

Maximum 4 AO are also available (2 AO modules each with 2 outputs)

» New dialog boxes for “Analog Output 2 Parameter” and “Analog Output 3 Parameter”
are opened.

» Configure the optional analog outputs according to the requirements in §4.2.4 .

Fig. 125 Configuring the optional analog outputs
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»  Tocon’ gure further analeg outputs. activate the checkbox “Se ect optional module /
use first or seconc eptional odule .
The boxes 10 set the paramezers for further analog outputs 2:3 or 4/% ar2 open for
irput

P Set the parameters for “urtter analog outputs as described for setting the paramezers
for the first ana og cutpul.

123 Configuring the optional interface module
o For dezailca mformraticn on the inciv duel nmodules see
+1‘$ rterface Dozuncentatior FLOWSIZ 100%,

The fellowing steps are recu rec for selecting and corfigaring t-e opticnally avai akle
irterfuce medule:
P Select cev ce file "MCU . set the measurirg svsiem o "Maintenarce” mcce and erter
the Levzl 1 password (- -p. 124, Tabla 3).
P  Select cirectory "Corfiguratior » System Configuration”,
The installed irterface mmodule is displayed in the field “Installec nterface Module™.
P Corfigurs t-e interface madule according o requirernents.
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43.4

Fig. 127

Configuring the Ethernet module

NOTICE:

There is a risk of undesired access to the measuring system during

communication via Ethernet.

» Only operate the measuring system behind suitable protection devices
(e.g.: Firewall).

Assigning the Ethernet module a new IP address

An IP address specified by the customer is entered at the factory when the address is
available when the device is ordered. If not, standard address 192.168.0.10 is set.

Complete the following procedure to change the address:
» Select directory “Configuration / 1/0 Configuration / Interface Module”.

» Set the desired network configuration in the “Ethernet Interface Configuration” field
and click “Reset module” under “Expansion module information”.
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Assigning a new IP address using SOPAS ET
» Connect the device »p. 116, §4.1.3.

NOTICE:

Malfunctions in data transfers not caused by the measuring system can

occur during communication via Ethernet.

» The FLOWSIC100 manufacturer assumes no responsibility for
malfunctions that may occur during equipment operation when measured
value transfers and their usage to control processes run solely via
Ethernet.

Increasing the value in the “Scan timeout” field to 3000 ms can minimize

communication problems.
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434.1

Fig. 128

Changing the field bus address for the Profibus module

The Profibus DP interface module is set to field bus address 126 at the factory. Complete

the following procedure to change the address:

» Check in the “Configuration / System Configuration“ directory (- p. 146, Fig. 126) that
the interface module (field “Interface Module”) is set to “Profibus DP”.

» Select the “Configuration / I/0 Configuration / Interface Module” directory and enter
the new address in the “Fieldbus address” window (field “Profibus DP Configuration”).

“Configuration / 1/0 Configuration / Interface Module” directory
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435 Configuring the temperature curve for the cooling air control option for device
types M-AC and H-AC

' NOTICE:
® A firmware update is necessary for MCU firmware versions older than 1.0.50.

» Select device file “MCU”, set the measuring system to “Maintenance” mode and enter
the Level 1 password (- p. 124, Table 3).

» Select directory “MCU/Configuration/l/0 Configuration/Output Parameters” and set
the temperature limit “Ta” or “Tb” for the sender/receiver unit. The temperature limit
should be approx. 20 K above the gas dew point (+150 ... +180 °C), the hysteresis
should be approx. 2°C.

Fig. 129 Temperature limit configuration
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Cooling air control function check

» Set the temperature limit close to the ambient temperature of the S/R units and check
whether the cooling air control switches on and off.
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4.3.6

Calibrating flow rate and temperature measurement

This Section describes parameter settings that are necessary for calibrating gas flow rate
and temperature measurements, and for outputting the volume flow in the standard
state. To do this, set the measuring system to “Maintenance” mode and enter the Level 1
password. For input, select type FLOWSIC100 in the “Device Catalog” register, field
“Detected Devices” (- p. 124, Table3) and then select subdirectory “Installation
Parameters”.

-|-i Refer also to »p. 44,2.4

Entering calibration coefficients for gas flow rate measurement

Enter the calibration coefficients determined with a network point measurement using a
reference system in the group “Calibration coefficients / Calibration coefficients for flow
rate”.

Default values from the factory are Cv2 =0, Cvl =1, CvO = 0.

Calibrating temperature measurements

The accuracy of the acoustic temperature measurement with the FLOWSIC100 depends
guadratical on the active measuring path and sound velocity of the real gas under
standard conditions (- p. 15, 2.2.3). Exact acoustic temperature measurements are only
possible when the sound velocity of the real gas remains constant at a reference
temperature. Since this is seldom the case, the internal temperature calculation in the
device must be calibrated if it is to be used to scale the volume flow.

To calibrate the measurement, determine the value pairs from separately measured gas
temperature (for example, with PT100 sensor) and display on the LC-Display at a
minimum of two different gas temperatures. Convert the calculated values to absolute
temperatures (add 273.15 K). Then use a regression function to calculate the
coefficients (for two pairs by linear, with more value pairs also by quadratic regression).
Enter CT_2, CT_1 and CT_O in the “Calibration coefficients / Calibration coefficients for
temperature” group.

Default settings from the factoryare CT_2 =0,CT_1=1, CT_0 = 0.

Example:

FLOWSIC display Measured value PT100

Measurement - - - -
Tin°C Tabsolute IN K Tin°C Tabsolute 1IN K

1 128 401 115 388

2 186 459 170 443

Teaw = CT_1 * Trowsic + CT_O

T2 PT100™ TlPTlOO

CT_1-=
T2r0wsic— Tdriowsic
CT_0= * (T2pr100F Tdprioo - CT_1 * (T2r0owsict Tlrowsic)
CT_1 = 0.9483
CT_O0= 7.7310
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4.4

441

Fig. 130

Operating / Configuring with the LC-Display option

General information on use

The display and operation interface of the LC-Display contains the functional elements
displayed in Fig. 130.

Functional elements LC-Display

Status line

Slatus! Belrioh

Status LED
Display field

Current key
functions

Selected menu

Control buttons

Key functions

Key functions depend on the current selected menu. Only the function currently displayed
over the key is available.

Button Function
Displays diagnostic information (warnings and errors during a start using the Main
. menu, sensor information during a start using the Diagnostics menu; see - p. 153,
Diag )
Fig. 131)
This function is only active when warnings or malfunctions are present.
Back Returns to the next higher level
Arrow I Scrolls up
Arrow U Scrolls down
Enter Starts the action selected with the arrow keys (go to submenu, confirmation of
selected parameter during configuration)
Start Starts an action
Save Saves a changed parameter
Selects the single measured value to be displayed
Toggles between text and graphic display
Meas .
Returns to main menu from submenus
Displays the contrast settings (after 2.5 s)

FLOWSIC100 - Operating Instructions - 8012513/10LA/V2-2/2019-02 - © SICK Engineering GmbH |

Subject to change without notice



Subject to change without notice

_Start-up and parameter settings

442

Fig. 131

Menu structure
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I/O Parameter
1 AO Parameter

P-| 3 Fimware: 1.0.26

————+——P| 1 AO 1Parameter

3 MCU Variant

e

Status: Operation

AO Live Values
1 AO1: 400mA

3 AO3: 000mA

/io/diag/ao/

I

Al Live Values
1 AO1: 400mA

/io/diag/ai/

I —
Status: Operation

1/O Information
1 Location: ...
2 Serial: 08208700

4 Module: No module

/io/diag/info/
I | o |

Status: Operation

IAO Parameter

Status: Operation

AO 1 Parameter

2 AO 2 Parameter
3 AO 3 Parameter

—— P

1 Limit Low
2 Limit High
3 Live Zero

/io/para/ao/
@ I |

Status: Operation

ﬁo/Eara/aoM

Sensor 1
1 1 Al 1Parameter ——» 1 Limit Low
2 Parameter “B—| 2 Al 2Parameter —————— 2 Limit High
'» 3 Diagnosis
4 Device Info
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ﬁ I | | ﬁ I o | |
Status: Operation
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1 Noise too Large AGCA: 10dB
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443

Fig. 132

444

Fig. 133

Configuring
Parameters for input / output (analog input / output) or installation (measuring path
length, installation angle, duct diameter) can be changed with the following procedure:

» Go to the appropriate submenu, select the line “Limit Low” or “Limit High” and press
“Enter”

The valid range is displayed in the fields “Min” and “Max”

» Enter the default password “1234” with the keys “*” (scrolls from O to 9) and/or “—”
(moves the cursor right).

» Select the desired value for “Min” and “Max” with the keys “*” and/or “—” and confirm
with “Save”.

The selected value is saved to the device.

Menu structure for configuration

Status: Operation Status: Operation
AO 1 Parameter Limit Low Limit Low
1 Limit Low

- Password 0000.00 m¥h
2 L!mltngh ] 1234 - Min:
3 Live Zero Max:
fiolpara/ao/1 fiolpara/ao/1/ /iolpara/ao/1/
[Back | |°  [Enter]
Al 1 Parameter Limit Low Limit Low
1 Limit Low

- Password 0.000 Pa
2 LimitHigh — 1234 1 Min:

Max:

fiolpara/ail1/ fiolparalail1/ /iolparalai/1/
[Back | ' [Enter]
(1) Operation Status: Operation Status: Operation
Parameter Limit Low Limit Low
1 PathLength

o Password 62m
2 Installation Angle 1234 Min:
3 Cross Section Area —— — Ma)("
/sensor/1/para/ /sensor/1/paral /sensor/1/paral
[Back | ]I [ Enter]

Changing the application setting

» Inthe menu “I/0 (MCU)” select submenu “lI/O Parameter”, select line “MCU
Variant” and confirm with “Enter”.

» Select “FL100 2 path” in the “MCU Variant” submenu and confirm with “Enter”.

Menu structure for selecting two-path measurement

1/0 Parameter MCU Variant

1 AO Parameter 1 FL100 1 path

2 AlParameter 2 FL100 2 path

3 MCU Variant ——» 3 Unlimited

fiolparal fiolparalvar/

Bk | | it Sk | it
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_Start-up and parameter settings

445 Changing the display settings with SOPAS ET

To change the factory settings, select the device file “MCU”, enter the Level 1 password
and select the “Configuration / Display Settings” menu.

Fig. 134 "Configuration / Display Settings” menu
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I:\.:l it ‘i.-h'r:'--dul
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e ik
Field Significance
Common Display language Language used on LC-Display
Display . . . .
Settings Display Unit System | Unit system used on LC-Display
Source Sensor Sensor address for the first measured value bar of the
(1) to (8) graphic display
. Source Value Measured value index for the first measured value bar
verview - -
gcreeene If active, the measured value bar of the corresponding
. Use AO scaling analog output is scaled. If the checkbox is not checked,
Settings S2. .
the limit values must be defined separately.
Range low Values for the separate scaling of the measured value bar,
Range high independent of the analog output
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_Maintenance

FLOWSIC100

5 Maintenance

General information

Maintaining the sender/receiver units

Maintaining the cooling air supply of the internally cooled types M-AC and H-AC
Maintaining the external purge air unit accessory

Maintaining the external purge air unit accessory
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5.1 General information

Maintenance strategy

Just like any other electronic measuring system, the FLOWSIC100 requires regular
maintenance. By inspecting the system regularly and replacing wear-and-tear parts in
good time, the service life of the device can be lengthened significantly and ensures
measurements are always reliable.

Even though the FLOWSIC100 is often deployed in harsh environments, its design and
measuring principle are such that the device requires only minimal maintenance.

Maintenance tasks

The maintenance tasks are limited to:

® Sender/receiver unit

® Cooling air/purge air unit (only necessary for cooled/purged sender/receiver units)
Before you carry out these maintenance tasks, set the FLOWSIC100 to Maintenance
Mode. This can be done using an external maintenance switch (connected to digital input
1), using SOPAS ET or via the LC-Display option (- p. 152, 4.4).

Switch the system from “Maintenance” back to “Measuring” after completing the work.
Maintenance intervals

The maintenance intervals are assessed according to the qualification test. The
maintenance interval depends on the specific conditions at the plant, such as operation,
gas composition, temperature and humidity, as well as the ambient conditions and
therefore shorter maintenance intervals may be necessary if conditions are unfavorable.

The activities required and their completion must be documented by the operator in a
Maintenance Manual.

Maintenance agreement

Regular maintenance activities can be carried out by the plant operator. These activities
must be carried out by qualified persons (as described in Chapter 1) only. If desired, SICK
Service or authorized Service support centers can carry out all maintenance work. SICK
offers a range of economical maintenance and repair agreements. As part of these
agreements, SICK assumes responsibility for all maintenance activities, repairs are
carried out by specialists on site (as far as possible).
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_Maintenance

5.2 Maintaining the sender/receiver units

The sender/receiver units must be cleaned at regular intervals and inspected for signs of
corrosion and damage. To do so, remove the sender/receiver units from the flanges with
tube.

WARNING:
A When carrying out any work on the system, observe the relevant safety
precautions as well as the safety instructions in §1.3 (in particular §1.3.3).

Required tools and aids:

® Spanner for Allen screws, SW 2 and 4

® Screwdriver

® Possibly a blind plug for flange with tube
® Brush, clean cloth, alcohol

5.2.1 Removing the sender/receiver units

WARNING:
A » Hot and/or aggressive gases can escape when removing and installing
sender/receiver units — use suitable safety equipment!
» Shut the flange with tube with a blind flange after removing the sender/
receiver unit.
» Carry out repair work only when hot parts have cooled sufficiently!

» Disconnect the cooled and purged sender/receiver units from the cooling
air/purge air supply only after complete removal.

Procedure

» Loosen the cable connection on the sender/receiver unit by rotating the knurled nut on
the plug counterclockwise and carefully removing the plug.

» Protect the loose cable ends from dirt or moisture. Seal the socket on the sender/
receiver unit using the associated screw cap.

' NOTICE:
° Moist or corroded contacts will cause malfunctions.

» Loosen the screws on the sender/receiver unit flange.
Carefully remove the sender/receiver unit and place it in a suitable location.

» If necessary (for example, if the duct is pressurized), seal the flange with tube using a
blind plug (available as an option).

v
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5.2.2 Cleaning the sender/receiver unit

Clean the outside of the sender/receiver unit after it has been removed. Inspect the
probe tube and transducers for signs of corrosion, and replace them if necessary. Dust
deposits and caked dust can generally be removed without disassembling the
transducer.

NOTICE:

The transducer must be cleaned with extreme care. Do not damage the
transducer diaphragm.

(] Depending on system conditions, the probe tube and transducers may initially
+1 require maintenance more frequently (approx. every 2 weeks, or less if
necessary). If contamination is limited, the cleaning intervals can be gradually
extended to max. 6 months.

Reinstall the sender/receiver unit after completing the work.

The work required for possible replacement of parts (probe tube, transducers) is listed in
the Service Manual.
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_Maintenance

5.3 Maintaining the cooling air supply of the internally cooled types
M-AC and H-AC

Maintenance tasks are:

® [nspecti

ng the entire cooling air supply

® Cleaning the filter housing
® Replacing the filter element, if necessary

The dust load and wear on the filter element depend on the degree of contamination of
the intake ambient air. For this reason, specific intervals for carrying out these activities
cannot be given. We recommend inspecting the cooling air supply at short intervals
(approx. 2 weeks) and then optimizing maintenance intervals over a longer period of

operation.

NOTICE:

® Irregular or insufficient maintenance of the cooling air supply can cause it
to fail and thus severely damage the sender/receiver unit!

® The cooling air supply must be guaranteed while the sender/receiver units
are installed. Disassemble the sender/receiver unit before exchanging a
damaged cooling air hose (- p. 163, 5.4).

5.3.1 Inspection
» Check the running noise of the blower at regular intervals; increases in the noise level

can indi

cate a blower failure.

» Check hoses are secure and free of damage.

» Check the filter element for contamination.

The filter element must be exchanged when:

® High contamination is visible (deposits on the filter surface)

® Cooling

air flow is reduced considerably compared to operation with a new filter

element.

The cooling air supply need not be switched off to clean the filter housing or
replace the filter element, in other words, the sender/receiver unit can remain
on the duct.
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53.2

Fig. 135

Control unit with integrated cooling air supply

Cleaning or replacing the filter element

» Open the door of the connection unit with the appropriate key.

» Open the strap retainer on filter outlet (1) and pull the filter off connection piece (2).
» Remove the filter housing.
4

Rotate the cover of the filter housing cover in the direction of the arrow “OPEN” and
remove the cover.

Remove the filter element and exchange with new insert.
Clean the inside of the filter housing and filter housing cover with a cloth and brush.

vy

NOTICE:

! Only use a cloth soaked in water to wet-clean the parts and then dry the parts
thoroughly.

» Insert the new filter element

» Mount the filter housing cover and rotate against the direction of the arrow until it
audibly locks into position.

» Install the filter housing back in the connection unit.

+i Spare part: Filter element C1140, Part No. 7047560

Strap retainer

Filter housing

Filter housing cover

Air intake hose

.
|
"
a
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_Maintenance

5.4

5.4.1

Maintaining the external purge air unit accessory

The following work is only necessary when purged sender/receiver units (types FLSE100-
PM, PH, PHS) are used. Maintenance activities are:

» Inspecting the purge air supply

» Cleaning the filter housing

» Replacing the filter element

The dust load and wear on the filter element depend on the degree of contamination of
the intake ambient air. For this reason, specific intervals for carrying out these activities
cannot be given. We recommend inspecting the purge air unit after start-up at short
intervals (1 to 2 weeks) after start-up and then optimizing maintenance intervals over a
longer period of operation.

The filter element must be exchanged when:

® High contamination is visible (deposits on the filter surface)

® Purge air flow is reduced considerably compared to operation with a new filter element.

' NOTICE:

° ® Irregular or insufficient maintenance of the purge air supply can cause it to
fail and thus severely damage the transducers!

® The purge air unit must be maintained at the latest when the low-pressure
sensor on the filter outlet is triggered.

® Purge air supply must be guaranteed while the sender/receiver units are
installed. Remove the sender/receiver units from the duct before replacing
any damaged purge air hoses.

4 The purge air unit does not have to be switched off to clean the filter housing
+1 or replace the filter element, i.e. sender/receiver units can remain on the duct.

Inspection

» Check the running noise of the blower at regular intervals; increases in the noise level
can indicate a blower failure.

» Check hoses are secure and free of damage.

» Check the filter element for contamination. If the filter element is excessively
contaminated, remove it, clean the filter housing, and fit a new filter element.
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5.4.2 Replacing the filter element
> Have a new filter element (2) available.

» Loosen the hose clamp (6) on the purge air hose (7) and remove the hose and secure
the hose at a clean location.

NOTICE:

Place the end of the hose in a safe place so that impurities cannot be sucked in
(risk of severe damage to the blower). Unfiltered air enters the sender/receiver
unit during this time.

Remove any dust from the outside of filter housing (1).

Press the two quick-release locks (4) on filter housing cover (3) to remove it.
Remove filter element (2) by twisting it counterclockwise.

Clean the inside of the filter housing and filter housing cover with a cloth and brush.

vvyywyypy

NOTICE:
!

° Only use a cloth soaked in water to wet-clean the parts and then dry the parts
thoroughly.

» Insert the new filter element by twisting it clockwise.

» Mount the filter housing cover and ensure it is aligned correctly with the housing, and
shap the quick-release locks into position.

» Connect the purge air hose to the filter outlet again using the hose clamp.

Fig. 136 Replacing the filter element
9 1 2 3 4
| H
1 i
L1 il

1 Filter housing 6 Hose clamp
6 5 2 Filter element 7 Purge air hose
3 Filter housing cover 8 Hose clamp
4 Quick-release lock 9 Low-pressure sensor

5 Airintake gland

+1 Spare part: Filter element Micro-Top element C11 100, Part No. 5306091
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FLOWSIC100

6 Specification

Technical Data
Dimensions, Part No.
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6.1 Technical Data

Measured value recording

Measured variables

Gas flow rate, volume flow act., volume flow std., gas temperature, sound velocity

Measuring range

Min. limit-40 to 0 m/s, max. limit from 0 to +40 m/s; continuously variable

Accuracy of emission
measurement 1)

+0.1m/s

Reproducibility of
process measurement, standard
sender/receiver units

+1% forv>2m/s; £0.02 m/sforv<2m/s

Damping time 1...300s; freely selectable

Displays

LC-Display For measured variables, warning and malfunction messages

LED Power supply, malfunction, maintenance request

Installation

FLSE100 M H PR SA SD MAC HAC PM PH PHS

Measuring path 0.2-43)|2-154 |0.27- |0.2-2 |0.2-2 |0.2-4 |2-13 |0.5-3 1-10 |2-13

transducer-transducer [m] 2) 0.28

Internal duct diameter [m] ) 0.15- |1.4-13 |>0.40 |0.15- |0.15- |0.15- |1.4- 0.35-2.5|0.7-8.7|1.4 -
3.4 1.7 1.7 3.4 11.3 11.3

Gas temperature [°C] -40 ... +260 -40...+150 -40...+450 |-40...+450

{Qf'ga)llation angle (recommended) |45 ... 60 45 45 ...60 45 ... 60

Internal duct pressure [bar] +0.1 +0.037); 0.1 3)

Max. dust concentration 1 10010) |1 100 10) 100

[g/m3 std.]9)

Cable length between Max. 1000

junction box and MCU [m]

Output signals

Analog output

0/2/4 ... 22 mA, max. load 750 Q; resolution 12 bits;
further analog outputs with 1/0 modules (option)

Relay outputs

5 potential-free outputs (changeover contacts) for status signals operation/malfunction, limit value,
warning, maintenance, check cycle; load 48V, 1 A (low voltage protection);
Further relay outputs with 1/0 modules (option)

Input signals

Analog inputs

2 inputs0...5/10Vor0 ... 20 mA (without electric isolation); resolution 10 bits;
further analog inputs with 1/0 modules (option)

Digital inputs

4 potential-free contacts for connection of maintenance switch, activation of check cycle, separate
zero point control, separate span test;
Further digital inputs with 1/0 modules (option)

Communication interfaces

USB 1.1, RS232 (on terminals)

For measured value retrieval, configuration and firmware update via PC/laptop with SOPAS ET

RS485

For connection of sender/receiver unit

Interface module option

For communication with host PC, optionally for RS485, Profibus, USB, Ethernet

Power supply

Operating voltage

90...250Va.c.,50/60 Hz, 24 V d.c.

Maximum power input

Approx.  Types FLSE100-PM, PH, PHS, S, M, H, PR
40W Types FLSE100-MAC, HAC

Approx.

W
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Ambient conditions

Temperature range 11 -40...+60°C Sender/receiver units

-40...+60°C Control unit MCU-N

-40...+45°C Control unit MCU-P, cooling air supply in junction box 12)
Storage temperature -40...+70°C
Degree of protection IP 65 sender/receiver units (electronic housing)

IP 65 MCU-N

IP 54 MCU-P

Dimensions, weight

FLSE100 Nominal length (type specific) 200 / 260 / 350 / 550 / 750 mm;
Weight (type specific) max. approx. 10.6 kg
MCU-N Dimensions: 340 mm x 210 mm x 120 mm; enclosure made of steel plate, coated

Weight: Approx. 5 kg

MCU-P, purge air supply in junc-
tion box

Dimensions: 440 mm x 300 mm x 220 mm; enclosure made of steel plate, coated
Weight: Approx. 14 kg

Flange with tube

Nominal length 125 / 200 / 350 / 550 / 750 mm;
Pitch diameter of mounting holes 75 / 100 / 170 mm (depends on FLSE100 type);
Material St37, V4A (others on request), max. weight approx. 6 kg

Purge air unit accessory (with blower type 2BH1300)

Components Installation plate, air filter, purge air blower, Y distributor, low-pressure sensor
Operating voltage 200...240V /345 ...415Vat50 Hz; 220 ... 275V / 380 ...480 V at 60 Hz
Rated current D2.6A/Y15A

Motor rating 0.37 kW at 50 Hz; 0.45 kW at 60 Hz

Delivery rate Max. 63 m3/h; 48 m3/h for counter-pressure 30 mbar

Ambient temperature -20...+40°C

Degree of protection IP54

Hose connections @40 mm

Dimensions, weight

550 mm x 550 mmx 270 mm; weight 14 kg

1):  The accuracy of flow measurements depends on calibration, installation conditions, flow profile,
and variation range of pressure and temperature parameters. Typical values for one-path
measurement are 1 ... 5 %.

2);  Maximum possible measuring path depends on dust content, gas temperature, and gas

composition.

3):  Maximum possible measuring path FLSE100-M HSHS (duct probe and transducer made of

Hastelloy) is 2 m.

4);  Maximum possible measuring path FLSE100-H HSHS (duct probe and transducer made of

Hastelloy) is 5 m.

©)]

©

Lrxdoo

Minimum diameter for installation angle 45°, maximum diameter for installation angle 60°.
Use installation angle 60° for high dust contents.

With standard purge air unit.

Fitted with purge air blower 2BH1400 at overpressure > 0.03 bar (contact SICK).

Maximum possible dust concentration depends on the measuring path and gas temperature.

10): Only for dry and non-sticky dust.

11): Lower ambient temperatures for FLSE and MCU on request.

12): For MCU with integrated purge air blower, the ambient temperatures may not sink below -40 °C
during operation and -20 °C during blower start-up operation.
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6.2 Standard components

The standard components required for a complete measuring system depend on the
mechanical design of the sender/receiver unit. The following Table shows the possible
combinations and the quantities required:

Sender/receiver unit Flange with Connection cable Junction Control unit Purge air
Type Number tubed) Master Slave box MCU-N MCU-P unit2)
FLSE100-M, H 2 2 1 1 1 1 — —
FLSE100-PR 1 1 - 1 -3 1 — -
FLSE100-SA/SD 1 each 2 — 1 -3 1 — —
FLSE100-M-AC, HAC 2 2 1 1 1 — 1 —
FLSE100-PM, PH, PHS 2 2 1 1 1 1 — 1

1):The flange with tube or connection must be suitable for the sender/receiver unit
(see Flange with Tube Table)

2):Select the type depending on the internal duct pressure
3):Junction box optional for longer cable lengths
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6.3

6.3.1

Fig. 137

Dimensions, Part No.

All dimensions are in mm.

Sender/receiver units

Standard sender/receiver units

FLSE100-M
| A e - AA o
H ' _.-"!_":__.::: ) Sk
Ijﬂ |I -Fl:v '-*‘g:l i.
o) : AL E 1 ]
A ..| ULO) 2 .I__-.- ;
Q
! L @75% _
60 152 NL* @ 100*
NL =200/ 350 / 550**
*: Deliverable with pitch diameter 100 mm and flange
diameter 125 mm on request

**: Other nominal lengths on request
Designation Part No.
FLSE100-M 20SSTI sender/receiver unit 1042678
FLSE100-M 35SSTI sender/receiver unit 1042679
FLSE100-M 55SSTI sender/receiver unit 1042680
FLSE100-M 20TITI sender/receiver unit 1042681
FLSE100-M 35TITI sender/receiver unit 1042682
FLSE100-M 55TITI sender/receiver unit 1042683
FLSE100-M 20HSHS sender/receiver unit 1042684
FLSE100-M 35HSHS sender/receiver unit 1042685
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Fig. 138

Fig. 139

FLSE100-H

A
o
AN
«—

A
-l
132

A-A -
.-"""' &5
.
o
L= LR @
& O
il T
@ 100
NL i . @125

NL= 200/350/ 550/ 750 *
*  Other nominal lengths on request

-

Designation Part No.

FLSE100-H 20SSTI sender/receiver unit 1042687
FLSE100-H 35SSTI sender/receiver unit 1042688
FLSE100-H 55SSTI sender/receiver unit 1042689
FLSE100-H 75SSTI sender/receiver unit 1042690
FLSE100-H 20TITI sender/receiver unit 1042691
FLSE100-H 35TITI sender/receiver unit 1042692
FLSE100-H 55TITI sender/receiver unit 1042693
FLSE100-H 75TITI sender/receiver unit 1042694
FLSE100-H 35HSHS sender/receiver unit 1042695
FLSE100-H 55HSHS sender/receiver unit 1042696

3 __ 270-280 _
Q ¢ 100
60 132 . NL B 506,5 _ @125
NL = 350/ 550/ 750 *
* Other nominal lengths on request
Designation Part No.
FLSE100-PR 35SSTI sender/receiver unit 1042698
FLSE100-PR 55SSTI sender/receiver unit 1042699
FLSE100-PR 75SSTI sender/receiver unit 1042700
FLSE100-PR 35TITI sender/receiver unit 1042701
FLSE100-PR 55TITI sender/receiver unit 1042702
FLSE100-PR 75TITI sender/receiver unit 1042703
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NL = 125 mm, 200 mrm, 350 mn +* - 0 1007
Desigriation Part Nc.
FLSE1C3-SA 125STl sender/recsivar unt 1043745
FLSE1C3-SA 28SSTl sender‘recsivar un't 1043749
FLSE1C3-SA 355STl sender/recsivar un t 1043745
Fig. 141 [SCI00-5D
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: | i o NP
A b —F
‘ﬁr =] A el '-L_,-"':f’f
; i
S 13z i NL L @ 75¢
WL = 135 mrm, 200 men, 350 mm *# L, @100%
Designation Part No.
FLSE1GC-SD 128STIl zender: recsivar unit 1043742
FLSE1GG-SD ZCSSTI sender: recsivar unit 1043747
FLSE1GC-SD 35SSTI zender: recsivar unit 1043743

~: Delverable witk p tor cianeter 1001

and flarde dianeter 125 rur on request
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Sender/receiver units with internal cooling

Fig. 142 FLSE100-MAC

i

o

N

i

L
! o 75% _
AL NL o - ©100*  _
NL =350/ 550 **
Designation Part No.
FLSE100-MAC 35SSTI sender/receiver unit 1042771
FLSE100-MAC 55SSTI sender/receiver unit 1042772
FLSE100-MAC 35TITI sender/receiver unit 1042773
FLSE100-MAC 55TITI sender/receiver unit 1042774
Fig. 143 FLSELI00-HAC
i |
= @100 |
] NL - - @ 125 -
NL = 350 / 550**

Designation Part No.
FLSE100-HAC 35SSTI sender/receiver unit 1042775
FLSE100-HAC 55SSTI sender/receiver unit 1042776
FLSE100-HAC 35TITI sender/receiver unit 1042777
FLSE100-HAC 55TITI sender/receiver unit 1042778

*: Deliverable with pitch diameter 100 mm
and flange diameter 125 mm on request
**: Other nominal lengths on request
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Purged sender/receiver units

FLSE100-PM, FLSE100-PH, FLSE100-PHS

Fig. 144

A e 1
~f+ ) A
,,,,,,,,,,,,,,,,,,,,,,,,, ,,5'
|
—| L
@ 40 D2
|60 132 NL D3
: -

Type of sender/receiver unit NL* D1 D2 D3

FLSE100-PM, FLSE100-PH 200, 350, 550, 750 | 60,3 | 100 | 125

FLSE100-PHS 350, 550, 750 76 170 210
Designation Part No.
FLSE100-PM 20SSTI sender/receiver unit 1042674
FLSE100-PM 35SSTI sender/receiver unit 1042675
FLSE100-PM 55SSTI sender/receiver unit 1042676
FLSE100-PM 75SSTI sender/receiver unit 1042677
FLSE100-PH 20SSTI sender/receiver unit 1042659
FLSE100-PH 35SSTI sender/receiver unit 1042660
FLSE100-PH 55SSTI sender/receiver unit 1042661
FLSE100-PH 75SSTI sender/receiver unit 1042662
FLSE100-PH 20TITI sender/receiver unit 1042663
FLSE100-PH 35TITI sender/receiver unit 1042664
FLSE100-PH 55TITI sender/receiver unit 1042665
FLSE100-PH 75TITI sender/receiver unit 1042666
FLSE100-PHS 35SSTI sender/receiver unit 1042667
FLSE100-PHS 55SSTI sender/receiver unit 1042668
FLSE100-PHS 75SSTI sender/receiver unit 1042669

* Other nominal lengths on request
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6.3.2 Flange with tube
Fig. 145 Flange with tube
- L -
L=NL-12
D1 D2 D3 NL Type FLSE100
125 SA, SD
48,3 75 100 200, 350 SA, SD, M
350, 550 M, MAC
200 H, PM, PH
350 H, HAC, PR, PM, PH
76,1 100 122
550 H, HAC, PR, PM, PH
750 H, PR, PM, PH
114,3 170 210 350, 550, 750 |PHS
Designation Part No. For type FLSE100
Flange with tube D70ST200 H. PM. PH
Material St37, nominal length 200 mm 7042106 ’ ’
Flange with tube D70ST350
Material St37, nominal length 350 mm 7042109
Flange with tube D70ST550 lljl'\/IPF;H
Material St37, nominal length 550 mm 7042110 ’
Flange with tube D70ST750
Material St37, nominal length 750 mm 7042247
Flange with tube D70SS200 H PM. PH
Material VA, nominal length 200 mm 7042111 o
Flange with tube D70SS350
Material VA, nominal length 350 mm 7042112
Flange with tube D70SS550 H, PR,
Material VA, nominal length 550 mm 7042113 PM, PH
Flange with tube D70SS750
Material VA, nominal length 750 mm 7042249
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Designation Part No. For type FLSE100
Flange with tube D114ST350
Material St37, nominal length 350 mm 2033106
Flange with tube D114ST550 PHS
Material St37, nominal length 550 mm 7042356
Flange with tube D114ST750
Material St37, nominal length 750 mm 7041949
Flange with tube D50ST125 SA SD
Material St37, nominal length 125 mm 7042279 ’
Flange with tube D50ST200
Material St37, nominal length 200 mm 7042280

- M, SA, SD
Flange with tube D50ST350
Material St37, nominal length 350 mm 7042281
Flange with tube D50ST550 M
Material St37, nominal length 550 mm 7042282
Flange with tube D50SS125 SA SD
Material St37, nominal length 125 mm 7042284 ’
Flange with tube D50SS200
Material VA, nominal length 200 mm 7042285

- M, SA, SD
Flange with tube D50SS350
Material VA, nominal length 350 mm 7042286
Flange with tube D50S550 M
Material VA, nominal length 550 mm 7042287
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6.3.3

Fig. 146

MCU control unit
Control unit MCU-N (without integrated cooling air supply)

Control unit MCU-N (with display module option)

L 210 -
160 125
I =
. i ’
o o
$| 8| &
1

v L
Designation Part No.
MCU-NWONNOOOOONN control unit in wall housing (orange), 1040667
Supply voltage 90 ... 250 V AC, without display
MCU-NWODNOOOOONN control unit in wall housing (orange), 1040675
Supply voltage 90 ... 250 V AC, with display
MCU-N20ONNOOOOONN control unit in wall housing (orange), 1040669
Supply voltage 24 V DC, without display
MCU-N20ODNOOOOONN control unit in wall housing (orange), 1040677
Supply voltage 24 V DC, with display
Options
Designation Part No.
Analog input module (Al) 2034656
Analog output module (AO) 2034657
Digital output module: 2 channels (changeover contact) 2034659
Slot rail for fitting one each Al, AO, DO module 6033578
Profibus DP interface module with MCU connection cable 2048920
Ethernet interface module with MCU connection cable 2055719
Ethernet interface module, 3-fold, with MCU connection cable 2072693
Modbus RS485 interface module with MCU connection cable 2048958
Modbus TCP interface module with MCU connection cable 2059546

176

FLOWSIC100 - Operating Instructions - 8012513/10LA/V2-2/2019-02 - © SICK Engineering GmbH |

Subject to change without notice



Subject to change without notice

_Specification

Control unit MCU-P (with integrated cooling air supply)

Fig. 147 MCU-P (shown with display module option)

260

>l

S

\ _
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Designation Part No.
MCU-PWONNOOOOONN control unit in wall housing (orange), 1040668
Supply voltage 90 ... 250 V AC, with purge air unit, without display
MCU-PWODNOOOOONN control unit in wall housing (orange), 1040676
Supply voltage 90 ... 259 V AC, with purge air unit, with display
MCU-P20ONNOOOOONN control unit in wall housing (orange), 1040670
Supply voltage 24 V DC, with purge air unit, without display

MCU-P20DNOOOOQOONN control unit in wall housing (orange), 1040678
Supply voltage 24 V DC, with purge air unit, with display
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Options

Designation Part No.
Analog input module (Al) 2034656
Analog output module (AO) 2034657
Digital output module: 2 channels (changeover contact) 2034659
Slot rail for fitting one each Al, AO, DO module 6033578
Profibus DP interface module with MCU connection cable 2048920
Ethernet interface module with MCU connection cable 2055719
Ethernet interface module, 3-fold, with MCU connection cable 2072693
Modbus RS485 interface module with MCU connection cable 2048958
Modbus TCP interface module with MCU connection cable 2059546
Emergency air supply set for device types M-AC and H-AC 2051484
Cooling air control for device types FL100 M-AC and H-AC 2050814
Ethernet service interface module with MCU connection cable 2069667
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6.3.4 Cooling air supply in junction box for FLOWSIC100 M-AC + H-AC

Fig. 148 Cooling air supply in junction box

Designation Part No.

Cooling air unit in junction box SLV-AK 230 V 2070816
Cooling air unit in junction box SLV-AK 24 V 2070817
Cooling air hose DN 25, length 3 m 7047535
Cooling air hose DN 25, length 10 m 7047536
Cooling air reducer (set) for FLOWSIC100 MAC, HAC 2057620
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Junction box for connection cable

Junction box for connection cable

VAR
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Designation Part No.
Junction box for connection cable 2046418
Designation Part No.
Connection cable Master 7-leads, length 5 m 2043678
Connection cable Master 7-leads, length 10 m 2043679
Connection cable Slave 5-leads, length 5 m 7042017
Connection cable Slave 5-leads, length 10 m 7042018
Connection cable Slave 5-leads, length 50 m 7042019
MCU connection cable, 5m, prefabricated 2055431
MCU connection cable, 10m, prefabricated 2055432
MCU connection cable LiYCY 2x2x0.5, sold by the meter, sold by the

meter, not prefabricated 6030855
Fastening kit, 2D4-1.4571/PA, material 1.4571, plastic dowel 2031890
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Purge air unit

Fig. 150 Standard purge air unit SLV1
@14

4

&

550
470

Fig. 151 Weatherproof cover for purge air unit
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Designation Part No.
Purge air unit with 2BH13 blower and purge air hose, length 5 m 1012424
Purge air unit with 2BH13 blower and purge air hose, length 10 m 1012409
Purge air unit with 2BH14 blower and purge air hose, length 10 m 1013461
Purge air reducer (set) to restrict the purge air flow 7042093
Designation Part No.
Weatherproof cover for external blower unit 5306108
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6.3.6

Miscellaneous

Designation Part No.

Impact protector for transducer (for FLSE100-PM, PH, H) 2035283
Impact protector for transducer (for FLSE100-PHS) 7041980
Impact protector for transducer (for FLSE100-HAC) 2073079
Purge air reducer set 7042093
Hook spanner (for FLSE100-H) 7042115
Adjustment device 1700462
DME 2000 distance sensor 1010578
Retrofit: Damping set K75/K100 2042503
Assembly/damping set K100 for FLOWSIC100 H, H-AC 2056565
Assembly/damping set K75 for FLOWSIC100 M, M-AC 2056564
Weatherproof cover FLSE100 2064336
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6.3.7

Fig. 152

6.3.8

6.3.9

6.3.10

Control unit, MCU 19“

Control unit, MCU in 19" slot (shown with display module option)
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Designation Part No.
Control unit, MCU-NWPD in 19" housing 1046117
Control unit, MCU-NWTD in 19" housing 1046288
Control unit, MCU-N2RD in 19" housing 1046116
Options for MCU control unit in 19" slot
Designation Part No.
Analog input module (Al) 2034656
Analog output module (AO) 2034657
Digital output module: 2 channels (changeover contact) 2034659
Digital output module: 4 channels (make-contact) 2034661
I/0 module carrier, 19”
2
(for installing up to 4 Al/AO modules and 4 DI/DO modules) 050589
Interface module 19” Profibus DP with connection cable 2049334
Interface module 19” Ethernet with connection cable 2048377
Interface module 19“ Modbus RS485 with connection cable 2050674
Consumable parts for 2-years operation
Control unit MCU with integrated purge air supply
Designation Number Part No.
Filterelement C1140 4 7047560
External purge air unit accessory
Designation Number Part No.
Filter element Micro-Topelement C11 100 4 5306091
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Australia

Phone +61 (3) 9457 0600
1800 33 48 02 - tollfree

E-Mail sales@sick.com.au

Austria
Phone +43 (0) 2236 62288-0
E-Mail office@sick.at

Belgium/Luxembourg
Phone +32 (0) 2 466 55 66
E-Mail info@sick.be

Brazil
Phone +55 11 3215-4900
E-Mail comercial@sick.com.br

Canada
Phone +1 905.771.1444
E-Mail cs.canada@sick.com

Czech Republic
Phone +420 234 719 500
E-Mail sick@sick.cz

Chile
Phone +56 (2) 2274 7430
E-Mail chile@sick.com

China
Phone +86 20 2882 3600
E-Mail info.china@sick.net.cn

Denmark
Phone +45 45 82 64 00
E-Mail sick@sick.dk

Finland
Phone +358-9-25 15 800
E-Mail sick@sick.fi

France
Phone +33 1 64 62 35 00
E-Mail info@sick.fr

Germany
Phone +49 (0) 2 11 53 010
E-Mail info@sick.de

Greece

Phone +30 210 6825100
E-Mail office@sick.com.gr
Hong Kong

Phone +852 2153 6300
E-Mail ghk@sick.com.hk

Hungary
Phone +36 1 371 2680
E-Mail ertekesites@sick.hu

India
Phone +91-22-6119 8900
E-Mail info@sick-india.com

Israel
Phone +972 97110 11
E-Mail info@sick-sensors.com

Italy
Phone +39 02 27 43 41
E-Mail info@sick.it

Japan

Phone +81 3 5309 2112
E-Mail support@sick.jp
Malaysia

Phone +603-8080 7425
E-Mail enquiry.my@sick.com
Mexico

Phone +52 (472) 748 9451
E-Mail mexico@sick.com

Netherlands
Phone +31 (0) 30 229 25 44
E-Mail info@sick.nl

New Zealand
Phone +64 9 415 0459

0800 222 278 - tollfree
E-Mail sales@sick.co.nz

Norway
Phone +47 67 81 50 00
E-Mail sick@sick.no

Poland
Phone +48 22 539 41 00
E-Mail info@sick.pl

Romania
Phone +40 356-17 11 20
E-Mail office@sick.ro

Russia

Phone +7 495 283 09 90
E-Mail info@sick.ru
Singapore

Phone +65 6744 3732
E-Mail sales.gsg@sick.com

Detailed addresses and further locations at www.sick.com

Slovakia
Phone +421 482 901 201
E-Mail mail@sick-sk.sk

Slovenia
Phone +386 591 78849
E-Mail office@sick.si

South Africa
Phone +27 10 060 0550
E-Mail info@sickautomation.co.za

South Korea

Phone +82 2 786 6321/4
E-Mail infokorea@sick.com
Spain

Phone +34 93 480 31 00
E-Mail info@sick.es

Sweden
Phone +46 10 110 10 00
E-Mail info@sick.se

Switzerland
Phone +41 41 619 29 39
E-Mail contact@sick.ch

Taiwan
Phone +886-2-2375-6288
E-Mail sales@sick.com.tw

Thailand
Phone +66 2 645 0009
E-Mail marcom.th@sick.com

Turkey
Phone +90 (216) 528 50 00
E-Mail info@sick.com.tr

United Arab Emirates
Phone +971 (0) 4 88 65 878
E-Mail contact@sick.ae

United Kingdom
Phone +44 (0)17278 31121
E-Mail info@sick.co.uk

USA

Phone +1 800.325.7425
E-Mail info@sick.com
Vietnam

Phone +65 6744 3732
E-Mail sales.gsg@sick.com

SICK

Sensor Intelligence.
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