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1 General

The FLOWEY® js a further development the tried-and-tested smartMODUL™®Y, which has been
improved in many ways. Its convenient interfaces make it quick and easy to integrate into existing
measuring and control systems.

The most important changes to the FLOWE® in comparison to the smartMODUL™°W

e Expanded operating voltage range of 3.3 V—6.0 V DC (+/- 5%)

e Status display via 2 LEDs (red/green)

e Upgraded firmware, powerful processor

e |Improved mechanical setup, more aesthetic design

e Modbus ASCII (standard and smartGAS-specific) and RTU protocols supported

The FLOWEYC is based on the physical measurement method of infrared absorption and, in addition to
its selectivity, it provides the best conditions for reliable and precise measurements.
Its compact design and the low maintenance effort make it ideal for use in difficult conditions.

1.1 For your safety
Meaning of warning signs
The following warning signs are used in this document to indicate the corresponding warning texts.

CAUTION!
Indicates a potential hazardous situation. If this is not avoided, injuries or damage to the product
or environment may occur.
Also warns against improper use.

0 NOTE

Information on the use of the product

Before connecting and using the FLOWEY, ensure that you have fully ready and understood these
instructions. Please contact our Service department if you have any questions or if anything is unclear.
Warning signs indicate important information.

Keep these instructions in a safe place or give them to the device operator for safe keeping if necessary;
if the device is sold, the instructions must be transferred to the purchaser. When installing and
operating the device, you must follow the statutory requirements and guidelines that relate to this
product!

1.2 Intended use

The FLOWEYO js a gas measurement cell with independent measurement capabilities and is used to
determine gas concentrations in accordance with its specifications. It is not suitable for any other
measurement or testing purposes and must not be used in any other way.
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CAUTION!
The sensor must not be operated in potentially explosive environments or under harsh conditions
(e.g. high, condensing humidity, heavy air flow, in aggressive atmospheres or outdoors without a
housing).

1.3 Implementation guidelines

e Drysample gas with less than 5°C dew point — via electric cooler, silica cartridge or similar.

e Reliable particle filtration, e.g. coalescence filters or similar — needs to be checked and
serviced frequently

e Stable gas sample flow rate between 0.1 ... 1.0 I/min — pump without pressure fluctuation

e Frequent ZERO point check and adjustment — we recommend to use a small standard N2
bottle and a magnetic valve for SW-controlled automatic zero adjustment

e Frequent SPAN adjustment — requires appropriate test gas

o Before applying any form of adjustment, leave the sensor in operation for at least 30 minutes
under stable environmental conditions

e Data communication via UART (F3 and B3 series) or RS485 (with connect interface) with
Modbus RTU

e Stable sensor temperature insulated from housings or other materials - in the best case the
environment or the sensor itself is heated to ~ 40°C

1.4 Loss of warranty / liability / disclaimer

CAUTION!
Opening the sensor as well as manipulating or damaging the device will invalidate the warranty!
The warranty may also be invalidated if aggressive chemicals are used, contamination occurs,
liquids penetrate the device or the instructions in this module and communication description are
not observed!
smartGAS Mikrosensorik GmbH assumes no liability for consequential loss, property damage or
personal injury caused by failing to observe the the module and communication description.
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2 Measurement cell with hose connections

The FLOWEY® measuring cell is made of aluminium and gold-plated. It is equipped with hose
connections which ensure that the measurement gas passes through the measurement process. The
actual measurement cell is located between the gas inlet and gas outlet

2.1 Hose connection / hose material

Hoses must have an inside diameter of 3 mm and an outside diameter of 5 mm to connect to the
measuring cell. Make sure that the hoses are firmly connected to the hose connections.

Please observe the direction of the gas flow, which is indicated by the labels “INLET” and “OUTLET".
Mixing up the gas flow would result in measurements that could significantly deviate from the factory
calibration.

Ensure that hoses suitable for measurement are used. Certain applications can generate corrosive
gases that could cause problems with the hose material.

2.2 Gasflow
The gas flow should be constant and between 0.1 I/min and 1.0 |/min. The gas must
be dry and free from particles. Corresponding filters can be purchased from smartGAS.

2.3  Mounting / installation site

The FLOWE® is mounted using M3 screws with the four polyamide spacer bolts that are mounted on
the underside of the cell. When screwing the sensor onto the mounting plate, make sure that no stress
is applied during the mounting.

The smartGAS sensors allow for installation in various positions on the customer's devices. Since the
calibration ex factory cannot cover every installation situation and ambient condition, the zero and
end point need to be checked after installation and recalibrated if necessary. In any case we
recommend a functional test of every device after final installation in the customer's application as
part of commissioning.

When using different spacer bolts (than those mounted at the factory) or spacer sleeves, ensure a
minimum clearance of 3 mm to the mounting plate.

0 NOTE

Do not use the other (free) threads in the sensor for mounting purposes.
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3 Assignment and characteristics of the FLOWEV° terminal pins
The grid dimension of the socket is 2 mm. The connector is not supplied as standard but can be ordered
separately. (Designation: 4-pin JST connector, 2 mm contact spacing)

Figure 1: Position of the connectors

Connector ST1

1 +Vcc3.3-6.0VDC (+/-5%)
2 GND

3 COM

4 Do not connect

Table 1: ST1 pin assignment

3.1 Current consumption

The following table shows an overview of the current and power consumption. It is strongly
recommended to only use adequately dimensioned and voltage-stabilized supply voltages in order to
prevent malfunctions due to voltage dips.

Appropriate cable diameters must be used for long supply lines in order to avoid excessive
voltage drops over the lines!

Supply voltage Current
consumption

33V 400 mA

6.0V 240 mA

Table 2: Voltage-dependent power consumption

0 NOTE

The power consumption can be briefly higher when the FLOW®'? is switched on.
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4  LED status display

Two LEDs (green/red) are located next to the connector strip. These show the current device status as
per Table 3:

LED1 LED2

C @

Figure 2: Position of the status LEDs

LD1 (green) LD2 (red) Device status
flashes - Start phase / self-test (approx. 40 seconds)
illuminates - Normal operation
- flashes Measurement overrange or underrange (OUT_OF_RANGE)
- illuminates Device error / contact service

Table 3: LED status display
0 NOTE

Measurement overrange or underrange (OUT_OF _RANGE) can be switched on or off.

5 Data interfaces

5.1 Function of the COM signal (communication)

The FLOW® has a semi-duplex UART data interface that supplies and evaluates the non-inverted
UART signals. The semi-duplex operation also means that only one communication signal (COM) is
required. The level on the COM line is between 0 V and +3.3 V. It may therefore be necessary to include
a level adjustment system depending on the communication partner (master) that is connected.

CAUTION!
The COM connection is designed as an open-collector connection with an internal pull-up resistor
of 10 kOhm at 3.3 V. It is wired to GND and may be loaded with a maximum of 30 mA. Under no
circumstances may the voltage exceed 7 V DC. The use of protective resistors, EMC filters, electrical
isolation and other electrical or electronic measures may cause communication problems and must
therefore be carefully considered by specialist personnel.
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5.2 Data exchange between master and FLOWE'° (slave)
Figure 3 shows a possible scenario between master and FLOWE© (= slave).
The following times refer to Modbus ASCII and a baud rate of 2400 Bd.

Daten
der Antwort Analyse der Antwort
orbereitung und 1 reitung
der nachsten Anfrage der nachsten Anfrage
1 1 1
I 1 1
! Anfrage | Warte ! anfrage | Warte !
1 zeit 1 zeit 1
1 1 1
Master —— 5
[ | 1
e ——| — 1
| 70-73ms 400ms | 70-73ms 400ms 1
I | 1
1 Antwort 1 Antwort 1
Slave ! I [
1 1 1
1 St 1 S ———— 1
1 Bearbejtung 70ms 1 Bearbejtung Die Antwortzeit hangt von 1
I der Anfirage 1 der Anfrage der Anzahl der Datenbytes ab 1
1 | 1
I | |
Datenbus —— d :
I | 1
1 | 1
1 1 1 »
>
| 1 1 t
1 1 1

<—Datenaustausch n-1—<«— Datenaustausch n —>

Ruslesen eines Bytes Auslesen mehrerer Bytes

Figure 3: Time diagram — Data exchange between master and FLOWEVO (slave)

The duration of a query string is 70 — 73 ms. A short pause may then follow (max. 400 ms). The module
response then occurs. This depends on the number of bytes being read out. If only one byte is read
out, the module response is around 70 ms. When multiple bytes are read out, the response phase is
extended accordingly.

Basically, it can be said the FLOWE'C sensor responds to a query within 400 ms. The character string is
then sent immediately without a response pause.

CAUTION!
At higher baud rates (> 2400 Bd), significantly faster response times can be expected.

0 NOTE

The cable used for wiring should be twisted and shielded (twisted pair cable).

6 Modbus communication

The FLOWEC supports the Modbus protocol in ASCIl and RTU mode thanks to its serial semi-duplex
interface. In ASCIl mode, in addition to the standard variant, there is a smartGAS-specific derivative
that has a different checksum calculation.

In principle, Modbus communication functions on the basis of a query/response mechanism. The
master sends the query to one of possibly several slaves (subscribers). Each connected subscriber
therefore receives a subscriber address that is unique in the network. Only the subscriber that has
found its address in the query from the master will respond.
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The type of query is determined by a control command (function code). This can, for example, be about
writing data or reading data to/from the subscriber. Depending on the control command, there is a
data portion for both the query and the response.

Each query and each response must be clearly identified by its beginning and by its end. The use of a
check field (=check word / CRC) is envisaged in the protocol to enable any possible communication
errors to be detected. The Modbus derivatives implement this in different ways.

You can obtain detailed information about the Modbus protocol at www.modbus.org

6.1 Automatic detection of baud rate, framing format and Modbus dialect

The FLOWEC firmware is provided with automatic configuration detection. This means that the sensor
automatically detects the baud rate, the framing as well as the Modbus dialect used when it is switched
on for the first time and interacts on the bus line for the first time in the system.

The framing formats and Modbus baud rates listed in Table 4 harmonise with each another and can be
freely combined among each other.

Framing formats and Modbus baud rates |

Data bits\/ Parity\/ Stop bit\/ Baud rates

7 E 1 2400Bd

7 E 2 4800Bd

7 (0] 1 9600Bd

7 (0] 2 9200Bd

7 N 2 38400Bd

8 E 1 57600Bd

8 N 1 1152008Bd
8 N 2

8 (0] 1

Table 4: Freely combinable framing formats / baud rates

0 NOTE

A framing format of 8 data bits must be used for the communication via Modbus RTU.

6.2  Structure of Modbus data telegrams

As previously mentioned elsewhere, smartGAS Mikrosensorik recommends creating a data telegram
with Modbus RTU. It is also possible to create a data telegram with Modbus ASCII, but this is not
explained here. The following tables show the basic structure of an RTU data telegram:

Dialect Start SEV ) \ Function \ Data CRC End
Modbus 1 byte 1 byte 0 to 1x252 bytes 2 bytes
RTU e.g.:0xA0 e.g.:0x03 e.g.:0x00,0x05, 0x00,0x02 | e.g.:0xA4, 0xD3
Communic Pause 0xAO0 0x03 0x00,0x05,0x00,0x02 0xA4, 0xD3 Pause
ation: 3.5 3.5
character characters

In RTU mode, each byte is transferred unchanged. This necessarily means that UART frames with 8
data bits need to be used in RTU mode. The advantage of RTU mode is the more effective utilisation
of the interface: Only around half of the data volume needs to be transmitted compared to ASCIl mode.
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6.3 Modbus communication device
Figure Figure 4 shows the state diagram of the transmission and receiving devices in principle,

regardless of whether master or slave:

Receive ' (0x3A) / empty
receive buffer

Wait W Receive "’ (0x3A)

(ready to send or > Receive
receive)
A
Receive ‘LF’ (0x0A) / check
Request received telegram (LRC, parity, Receive characters / set
slave address, etc.) characters in the receive
A buffer
Start
sending
Send
" (0x3A) Receive CR
(0x0D)
\ 4
Send nd all characters
Receive 2’ (0x3A) / empty
Send 'CR’,‘LF* receive buffer
(0xOD, Ox0A)
y

Wait for end of
telegram

Sending end

Figure 4: State diagram of a Modbus subscriber (ASCII operating mode)

If an incomplete query is sent to the FLOWE'?, it does not return a response. The module behaves the
same when at least one register in the register area being queried does not exist. Error-free telegrams

are processed. Faulty telegrams are not answered.

6.4 Modbus slave ID
With the FLOWEC sensor, the as-delivered device address (slave ID) corresponds to the last two

numbers of the serial number on the type plate.

In individual operation:
If only one device is connected with the Modbus master, the sensor module can be queried via the

global slave ID 248.

In multiple operation:
If several devices are connected to the Modbus master, the sensor modules must be queried via their

slave ID. The sensor modules cannot be queried via the global slave ID 248.
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0 NOTE

Example for calculating the Modbus address:

Device address = #35 decimal - 0x23 hex

If the serial number ends with “00”, the address is always #100 decimal =0x64 hexadecimal.
The address “0” must never be used!

Figure 5 is a flow diagram that shows how unknown Modbus module addresses can be determined.
Any register (e.g. serial number) can be queried via all module addresses (1 —247) with a timeout of
one second. If a module is queried with the correct address, it reacts by sending a response. The
module address is included in this response. Thus, at the end of the search cycle, module responses
can be used to analyse which module addresses are presently connected to the bus system. When the
serial numbers are queried, it is then possible to conclude which address is assigned to which module.
The permitted address range for the FLOWEY is between 1 and 247. According to the Modbus
specification, the addresses 248 — 255 are reserved. Address 0 stands for broadcast and must not be

used!
( START ) Connect module

Timeout:=1s

!

Query telegram for reading out the serial number
| : [ Addr. [ 03 | oos6 | 0004 | LRC | CRIF ]

|
Addr.: =1to 247 STEP 1
Calculate LRC

!

Send query

Ye

Timeout?

no

Ye

Valid response

¢ no
Output serial no. /
and address

./

Figure 5: Flow diagram — Determination of module addresses
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6.5 Modbus control commands

Communication with the FLOWEY sensor is supported by only two function codes:
e 0x03 - Read Holding Registers (multiple)
e 0x06 — Write Single Register (single)

One register is 16 bits wide and thus consists of 2 bytes:

[ Regster

15 0
High Order Byte - Hi Low Order Byte - Lo

IR N

All the FLOWEC data that the user can access is shown on registers that are each 16 bits wide.

6.5.1 Control command 0x03 - Read Holding Register

This control command allows you to read values from the FLOWE'C sensor. Note
that only the registers defined in these instructions can be read. Therefore, this
must be checked especially when multiple registers are queried.

Query Response Meaning of the data
Field (hex) Field (hex) " (according to ASCII table)

Modbus address 0xXX | Modbus address OxXX

Function 0x03 | Function 0x03

Start Register Hi 0x00 Byte count 0x08

Start Register Lo 0x80 | Register value Hi (128) 0x53 | ‘S’

Register count Hi 0x00 | Register value Lo (128) 0x4D | ‘M’

Register count Lo 0x04 | Register value Hi (129) ox46 | ‘F

Checksum Lo OxXX Register value Lo (129) 0x43 ‘c

Checksum Hi 0xXX | Register value Hi (130) Ox4F | ‘O
Register value Lo (130) 0x32 | "2
Register value Hi (131) 0x20 | ‘’ =Empty characters
Register value Lo (131) 0x20 | ‘' =Empty characters
Checksum Lo 0xXX
Checksum Hi 0xXX

Example 1: Reading out the 4 registers for “Device Type”

In this example, four registers of the FLOW®'° sensor were read starting from the register start address
0x0080 (decimal 128). The response consisted of a payload of 8 bytes that can be resolved with the aid
of the ASCII table. Example: Response HEX 53 = to ASCII table = letter S

The response is now “SMFC02”. Thus, it is a FLOWE'C sensor (SMF)
for the measuring gas carbon dioxide (CO2).
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Query Response Meaning of the data
Field (hex) Field (hex)
Modbus address | OxXX | Modbus address 0xXX
Function 0x03 | Function 0x03
Start Register Hi 0x00 | Byte count 0x02
Start Register Lo | OxOA | Register value Hi(14) | 0x01
Register count Hi | 0x00 | Register value Lo (14) | 0xC8 “EE
Register count Lo | 0x01 | Checksum Lo 0xXX
Checksum Lo 0xXX | Checksum Hi 0xXX
Checksum Hi 0xXX

Example 2: Reading out the “Conc” register (for displaying the gas concentration)

In this example, one register was queried starting from the register start address Ox0A (decimal 10).
The two data bytes were transmitted combined as a hexadecimal value. If this value (01C8) is
converted to a decimal number, the result is a concentration value of 456.

| Query Response Meaning of the data
Field (hex) Field (hex)
Modbus address 0xXX | Modbus address 0xXX
Function 0x03 | Function 0x03
Start Register Hi 0x00 | Byte count 0x02

Start Register Lo Ox4F | Register value Hi (14) | 0x00

Register count Hi | 0x00 | Register value Lo (14) | 0x03 £ e 2o ¢

Register count Lo | 0x01 | Checksum Lo OxXX
Checksum Lo 0xXX | Checksum Hi 0xXX
Checksum Hi O0xXX

Example 3: Reading out the “Unit” register

In this example, one register was queried starting from the register start address 0x004F (decimal 79).
The two data bytes were transmitted combined as a hexadecimal value. If this value (0x0003) is
converted to a decimal number, the result is “3”. This stands for the unit ppm with the scaling x 1.
Combined with the data from examples 1 and 2, the FLOWE© sensor that was read has therefore
measured a gas concentration of 456 ppm CO..

6.5.2 Control command 0x06 = Write Single Register
This command enables a new value to be systematically written to an addressed register. However, it
is only possible to write to those registers intended for this purpose.

Query . Response . Meaning of the data
Field (hex) Field (hex)
Modbus address 0xXX | Modbus address 0xXX
Function 0x06 | Function 0x06

Start Register Hi 0x00 | Start Register Hi 0x00
Start Register Lo 0xCO | Start Register Lo 0xCO

Register count Hi | 0x00 | Register count Hi | 0x00 | The new address of the

Register count Lo | OxAO | Register count Lo | OxAO el ()
Checksum Lo 0xXX | Checksum Lo 0xXX
Checksum Hi 0xXX | Checksum Hi OxXX

Example 4: Writing to the “Modbus_address” register
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In this example, a new Modbus address 0xAO (hex) = 160 dec. was assigned to the FLOWEC sensor.
Once this communication sequence is complete, the device is only responsive at this new address!

0 NOTE

The address 0 as well as addresses > 247 must not be assigned!

Query Response Meaning of the data |

Field (hex) Field (hex)
Modbus address 0xXX | Modbus address OxXX
Function 0x06 | Function 0x06

Start Register Hi 0x00 | Start Register Hi 0x00
Start Register Lo 0x47 | Start Register Lo 0x47

Register count Hi | 0x00 | Register count Hi | 0x00 | The zero point has been
reset

Register count Lo | 0x01 | Register countLo | Ox01

Checksum Lo 0xXX | Checksum Lo O0xXX

Checksum Hi 0xXX | Checksum Hi OxXX

Example 5: Writing to the IR_4tagneu register (setting the zero point)

In this example, the zero point has been reset for the FLOWE'? sensor. This was done by writing the
value 1 to register 0x0047 (decimal 71). The device subsequently internally calculated and saved the
current correction value for the zero point. The value of the correction is then shown when the same
register is read out.

0 NOTE

The zero point must only be set when zero gas has been applied and the concentration value
subsequently remains stable.

Query Response Meaning of the data |
Field (hex) Field (hex)
Modbus address 0xXX | Modbus address O0xXX
Function 0x06 | Function 0x06

Start Register Hi 0x00 | Start Register Hi 0x00
Start Register Lo 0x54 | Start Register Lo 0x54

Register count Hi | Ox27 | Register countHi | 0x27 | Correction value has been
set to 10000

Register count Lo | 0x10 | Register countLlo | 0x10

Checksum Lo 0xXX | Checksum Lo 0xXX
Checksum Hi 0xXX | Checksum Hi 0xXX

Example 6: Writing to the SPAN register (end point correction comparison)

In this example, a new end point correction was set for the FLOWE© sensor. A value of 2710 (hex) =
10000 (decimal). This is also the delivery condition. A value of 11000 would mean, for example, that
the concentration value displayed is 10% higher than internally measured. This register therefore
makes it possible to correct deviations in the concentration display of the FLOW®° sensor.

0 NOTE

The end point must only be set in this way when a suitable test gas is applied and the concentration
value subsequently remains stable!
Before the end point is set, the zero point must have previously been set correctly.
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6.6 Calculating the checksum

The calculation of the checksum CRC specifically for the RTU operating mode will now be explained
based on an example. How the calculation of the LRC checksums in ASCII standard works is described
thoroughly in the documentation of the Modbus standard.

The checksum is calculated via the slave ID, the function and the associated data (start register and
register count). As an example, we generate a query for reading out the Conc register from the
FLOWE? sensor with the address 14 (decimal) = OE (hex.)

Field (hex)
Modbus address 0xOE
Function 0x03

Start Register Hi 0x00
Start Register Lo 0x0A

Register count Hi | 0x00

Register count Lo | 0x01

Checksum Lo 0xXX

Checksum Hi 0xXX

Therefore, in hexadecimal format, the resulting byte string is 0xOE, 0x03, 0x00, 0x0A, 0x00, 0x01. The
checksum is now created; here is an example code for calculating the CRC checksum:

C# example to calculate modbus RTU checksum:
/// <summary>
/// Calculates the checksum of an modbus RTU message and adds it to the end
(last 2 bytes).
/// </summary>
/// <param name="Databytes"></param>
/// <returns></returns>
private void Calculate_CRC(ref byte[] Databytes)

{
UIntl6 v_CRC = OXFFFF;
for (int x = @; x < Databytes.Length - 2; x++)
v_CRC ~= (UIntl6)Databytes[x]; // XOR byte into least sig.
byte of crc
for (inty =8; y !=0; y--)
{ // Loop over each bit
if ((v_CRC & 0x0001) != 0)
{ // If the LSB is set
V_CRC >>= 1; // Shift right and XOR ©xA@01
Vv_CRC ~= 0xA001;
}
else // Else LSB is not set
Vv_CRC >>= 1; // Just shift right
}
}
}

Figure 6: Code example for creating CRC checksums

After the calculation of the checksum and the end code, the following data string would then be sent:
OxF7A4
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[ Qey |

Field (hex)
Modbus address 0xOE
Function 0x03

Start Register Hi 0x00
Start Register Lo 0x0A

Register count Hi | 0x00

Register count Lo | 0x01

Checksum Lo 0xA4

Checksum Hi OxF7

The checksum is included each time data is sent and is then recalculated by the recipient again. If the
data set is corrupted or adulterated, the checksum calculated by the recipient would deviate from the
one that was sent. The data set would then be unusable.

7 Register overview
All of the registers listed below are holding registers.

Address Name R/W Data Function / description
type
0x0003 | T m R/--- | signed Measured value for internal temperature (x0.1°C)
number
0x0009 | Sys_status R/--- | number Status bit bar, see page 18 for details
0x000A | Konz R/--- | signed Measured value for gas concentration in ppm,
number vol.% or %LEL (Please note unit code!)
0x0047 | IR_4tagneu R/W | number Zero point reference value.
0x004F | Einheit R/--- | number Unit code and scaling factor for the concentration.
Details and calculation example later in this
document.
0x0051 | Konz_fs R/--- | number Upper range value (full scale) of the
concentration.
0x0054 | Span R/W | number End point reference value.

Value must be between 5000 and 15000;
otherwise it is reset to 10000.

0x0059 | fab_zero value | R/--- | signed Correction factor for
number zero point calibration ex works
0x005A | fab_span_value | R/--- | signed Correction factor for
number span calibration ex works
0x0080- | DeviceType R/--- | string Indicates the type of the connected device
0x0083
0x0084- | SW-Version R/--- | string Firmware version of the connected device
0x0085
0x0086- | SerialNr R/--- | string Serial number of the connected device
0x0089
0x00CO0 | Modbus_ R/W | number Modbus address of the FLOWEC. Once this
address address has been changed, communication with
the FLOW®' can continue only via the new
address.

Table 5: Modbus register table

e R -Read Holding Registers (multiple)
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e W - Write Single Register (single)

O .-

All other registers not described here must not be changed under any circumstances.

7.1 Meaning of the individual bits in the status bit bar (SYS_Status):
Faults and error messages can be identified with the aid of the SYS_Status register according to the
following table.

Bit Name Value 2 Message
00 -—-- Without function (reserved)
01 WARMUP 1 = FLOW®? is in the warm-up phase (approx. 10 s)
02 SYS_ERR 1 - System fault
03 Without function (reserved)
04 - Without function (reserved)
05 STARTUP 1 = FLOW®9 is in the boot phase (approx. 40 s)
06 KORR 1 - Correction active (always)
07 MW _ok 1 - The zero point has been set
08 -—-- Without function (reserved)
09 - Without function (reserved)
10 - Without function (reserved)
11 MW _aktiv 1 - Averaging for drift correction is active
12 EEP_ERR 1 -> EEPROM error
13 WDG_WRN 1 - After watchdog reset
14 POWER_ON 1 - Supply voltage switched on
15 [ OUT_OF _RANGE | 1 - when “Ox000A Conc” < -10% FS
or “Ox000A Conc” > 110% FS

Table 6: Allocation of the error messages in the status bit bar SYS_Status

FS= (Full scale) upper range value

o NOTE

The value 0 always stands for the (error-free) normal state.

The two bits 6 (CORR) and 7 (MW _ok) are internal flags set during the manufacturing process of
the individual FLOWEYC. They are also used for quality control purposes and are set to the value “1”
if the respective FLOWEC has been temperature-compensated and calibrated.

7.2 Description of the unit code:

The Conc register (0x000A) provides a numerical value with a varying scaling and unit depending on
the FLOWEC version. The Unit register (0x004F) can be used to correctly calculate the concentration
value. The meaning of the numerical value in the Unit register (0x004F) is therefore displayed as
follows:
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Register value | 2> Unit / scaling
0 - | Unassigned, for special applications
1 -2 | ppm x0.01
2 -2 | ppm x 0.1
3 2 | ppm
4 - | Vol.% x 0.001
5 - | Vol.% x 0.01
6 - | Vol.% x0.1
7 - | LELx 0.01 %
8 - | LELx0.1%

Table 7: Allocation of register value to the measuring unit and multiplier

0 NOTE

Partial quantities of < 1 vol.% are mostly specified as a ppm value. The following table shows the
relationship of vol.% to ppm:

Vol.% ppm
100 1,000,000
10 100,000
1 10,000
0.1 1000
0.01 100
0.001 10
0.0001 1

Table 8: Relationship of vol.% to ppm

8 Information on start-up and operation

0 NOTE

We recommend the smartGAS Calibration Tool for setting the zero point and the end value. This
can be downloaded free of charge from the smartGAS homepage.

8.1 Self-test
After the FLOWE? sensor is switched on, an internal self-test is carried out and the green LED flashes.
After that, the sensor supplies measured values, and system errors are evaluated.

0 NOTE

Correct measurement values are not output during the self-test.

8.2  Setting the zero point
It is advisable to set the zero point
e after reinstallation of the sensor or measuring system
e atregularintervals (must be adapted to the application)
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e after repairs / maintenance work on the sensor or measuring system

O .-

Before the zero point is adjusted, the sensor must be in operation for at least 30 minutes and a zero
gas (e.g. N2 — 100 vol.%) must flow through the sensor until the indicator for the gas concentration
has reached a stable value.

If the aforementioned requirements are met, the value 1 is written in the register IR_4tagneu (0x0047)
and the zero point is thus reset.

8.3  Setting the end point

Setting the end point (also called final value or span calibration) requires the use of a test gas, which
should correspond as accurately as possible to the upper range value of the sensor to be calibrated.
The same preconditions apply here as when setting the zero point: the sensor must be in operation for
at least 30 minutes and the test gas must flow through it until a stable value has been reached in the
Conc register (0x000A).

If all requirements have been met, the correction value for the respective measurement channel is
written in the Span register (0x0054).

8.4 Calculating the correction value for the end point
Let us assume that a sensor indicates a concentration of only 978 ppm (called “Conc_old” here) when

IM

a test gas is applied which has the value 1003 ppm (called “Conc_cal” here).

Reading the Span register yields the value 9985 (called “Span_old” here).
The new calculation of the correction value for the Span register then takes place as follows:

Span_new = Conc_cal x Span_old / Conc_old
Span_new = 1003 x 9985 / 978 = 10240

The new value of 10240 is now written in the Span register (0x0054) and the process is complete!

0 NOTE

Always carry out a zero point adjustment with your smartGAS sensor first and then an end point
adjustment.

8.5 Restoring the calibration parameters to factory settings

To restore the calibration parameters to the factory settings, the registers “IR_4tagneu” and “Span”
can be rewritten. For this purpose, the register value from “fab_zero_value” must be written to
“IR_4tagneu” and “fab_span_value” to “Span”.
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9 Annex

9.1 Mechanical dimensions [mm]

Design type I:
) TV Y S S—
oy o s B o :
&lw 0
]
UFCEEX
L 216 A
B

Cell length A B
45 mm 30 73.2
85 mm 70 113.2
105 mm 90 133.2
125 mm 110 153.2
205 mm 190 233.2
305 mm 290 333.2

Design type ll:

37.1
Fra——"

—
© |
|

66.4

Design type lll:

3

[ 1
N () oo o 1 [*]

J ] HHIT o] mee 1

7| o '_ oY O @ | _L\J
oo = w

|f<2q‘ =0
= g
L 176 L1746
66.4 38.6
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9.2 FLOWEY® operation on a microcontroller

For the FLOWEY® to communicate with a microcontroller, the level of the signals at the module COM
pin must be adapted to the microcontroller. The easiest method is via an RS485 interface module that
must be selected according to the microcontroller voltage supply.

The UART signals TXD (transmit data), RXD (receive data) and a signal for activating the transmitter
TXEN (transmitter enable) must be provided at the microcontroller. The following figure shows the
circuit:

Figure 7: FLOWEVO on a microcontroller

The circuit is designed for a microcontroller with 5 V operating voltage. When operating at 3.3 V, use
an ADM3075 (or equivalent types) rather than the ADM4850 (or equivalent types). All other
components are unaffected.
Up to 16 FLOWE© can be operated in parallel with this circuit. This requires the devices to have
different Modbus addresses.

0 NOTE

It should be noted that FLOW®® must be connected to a power supply in addition to the
communication connection shown above.
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9.3 FLOWE®C operation on a PC

Operating exactly one FLOWEYC on a PC requires a special USB adapter incl. software; this can be
purchased from smartGAS as an accessory (article no. Z6-000025). The FLOWEYC is powered via the
USB port; an additional power supply is not necessary. The following figure shows one such adapter:

Figure 8: USB adapter for operating a FLOWEVO on the PC
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10 Legal information

The figures and drawings used in this description may differ from the originals; they are provided solely
for illustrative purposes.

All information — including technical specifications — is subject to change without notice.

All pictures and graphics in this manual: © 2021 smartGAS Mikrosensorik GmbH, Heilbronn, Germany.

e
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smartGAS Mikrosensorik GmbH |Hiinderstr. 1 | 74080 Heilbronn | Germany
Phone: +49 7131/797553-0 | fax: +49 7131/797553-10 | www.smartgas.eu | mail@smartgas.eu

Edition 03/07_21
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@ v TL—arvDEICIE FRICEREUVERERF T TOR<EE 30 o T ZE)
EESETLEE,

®Modbus RTU ZEALT UART &7zl RS485 (RIS 7ot U EER) ENLTT—Y
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2 BIRBIVEHARF1—T Dk
FLOWEVO RIERIVEFIL I =Y AFEEEH>EMISN RN IS TRETOERE
BET B LSRN TNET ARAOEAREODBISHE LA BYET,

2.1 ARFI1—T O F1—T#E

BIERIVICERTESF1—TJ1E AR 3mm. MR 5mm Miv@ZzARL TSIV F1—7
MIARIVZICEUSER CITVBRIEEFERLTIETL,

MXOEXFIDMRIC LY F1—TIRIIERE Amm. AE 6mm [CEFRRET T,
TINLETI(AZAO) ETOUTLETI(HREO)DIRNIVDRREHEIL TSIV HADMR
NMEEEERDHE. EUSHEN TSRV AREEN B ET,

AEICEUVMEDTF1—TJZ2RERULTKETVHEDNT T ) T—r3a TR BEEARIN
Fa1—TIRICEREZES ISR ITARMEN DY ET .

2.2 HAE

AZREILN0.1 L/min~1.0 L/min] DEENZELZ—EBETHERL TSI,

e RS RSIRRE CHEZAFRVVRIEICL T<IEE W BBICHU T BISEORER
HAO—SORET VI EFBLTES L,

2.3 BT - ERiEsmFh

FLOWEVO [&, 4 DORU7 I REIAR—H (B DO TRIC M3 %% AL TR
SNTVET. LU ERUAT TL—MIRUAGHAR UM T LA S %0
£SFMUTREE L,

FLOWEVO (&, #k%7 RALE TCOEMTFMRIEE T I N, TIHZERFICITRIPIRAR—THE
HICAIE T DRETDAFYITL—r3avELTVET, BT EINLUAOEE TRY AT
25 EE EAFIIC zero point & end point ZEZEL. HEICIHU TBEFv ) JL—3
IEITOTLIEEL,

WHRBIMIHETH O TE £ TORRDBUT TR TRICE T OBEET A EHELR
¥, REDAR—T—RILMNTHTRUMITENTVSEDLIVE) K EAR—F—IU—-T
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3 imFEVDEE
VDI RTEIE 2mm T, ARIYT—TJIVIEHFBLTVWEEAN, BISELTLET,
($8%&:4 B JST Jx04. 2mm ZA8R6R)

ST1dx0%

+Vcc 3.3 -6.0 VDC (+/- 5%)
GND

COM

AN

| ST1 pin: 12 3 4
4
__Il

B 1: ORIYDAIE &1: ST1 EVEIVHT

3 1 ;‘ﬁEE@um

R2IFHEBRZERULTVET, Ea,j:-r4uj°(_3:%>‘hiﬂ1’|€€[95<7“&bl_ BRTEDE
EERDAEFERATHICEEHERULET, —EU\J:UJJEF* Fh?%ﬂlj‘%rwh_\ﬁb\*
B ODGEEYRBERDT—JINZEFRAL TS

3.3V 400 mA
6.0V 240 mA

®2: FEETOHEER

0 FLOWEVO OERE ANZEEICIE. —EHICHBENNE<BYET,

4 27— AT (LED)
dRO9V 7Y RDOEEIC280D LED (#/7FR) DNECEINTLET,
RIDBYICEIHDREEZRRUET,

LEDI LED2

C ) C)

2: 27— Z2&T LED OfiE
LED1(#) |LED2(i) EIHDRT—HA(REE)
A —  EBFH/ESTAMNEA40H)
T —  EEEFF |
— SR SIS (FRR/ LIREBX 12RAR)
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5F7—919—T114R

5.1 COM E85DHeEGRIE)

FLOWEVO [ZIZ. IERER(non-inverted) UART 8 Z&{tiad L UFHI I 23 —_&E (semi-
duplex)UART 7—%9 AVF—JIAZANMBEHINTVET FTFIEEICIE. 1T DOBERF
= (COM)BMKRETYT, COM EEFEDLARIVIZ OV ~+3.3 V DEITY, LIENR>T, &
TNTLV 3 EEHEF (Master) [ZIEU TURIVEED R T ADAADRUBERIZEN GBI ET,

COM #Eftld. RER IV Py TR EF OA—TY DL I9EHEUVTERSINTULE

9(3.3 VT 10kOhm), GND [CEHREL. =K 30 mA OERDANDATREMEN HY
£, WHRBDIKE T TE.EEN 7 VDC ZHBADELDICLTLIZEV (REHEIn. EMC 7
1LY BESHEZ. ZOMMDEBRNELISTEFNRFEREFR T BEDORENRET DA
BEMENRHBTZHFRULTIZE L,

5.2 Master #3s&DT—53#(Slave)
3% Master #25& FLOWEVO(Slave) DT—930imNERLTVET,
1#EH (time)IZTMODBUS ASCII and a baud rate of 2400 Bd1Z&BUEY,

Daten
Analyse der Antwort Analyse der Antwort
und Vorbereitung und Vorbereitung
der nachsten Anfrage der nachsten Anfrage
1 1 1
I | I
! Anfrage Warte , Anfrage Warte 1
1 zelt 1 zelit 1
I | I
Master — - 1 i
I
| 70-73ms 400ms 1 70-73ms 400ms ]
I | |
1 Antwort 1 Antwort 1
I | I
Slave ; : :
1 g 1 |
I Bearbeitung 70ms 1 Bearbejtung Die Antwortzeit hangt von 1
1 der Anfrage 1 der Anfrage der Anzahl der Datenbytes ab 1
I I I
I | I
Datenbus — i :
I | I
I I I
1 1 1 »
| 1 1 +
j«—Datenaustausch n-1-—— Datenaustausch n —, t
Auslesen eines Bytes Auslesen mehrerer Bytes

3: Y1 LF1T7 TS L — Master #25& FLOW EVO(Slave)BIDT—4 3342
DT XF5DEREIE 70~73msThY ., BUMELEEIR NGRS ATgEENHY £9 (FRK
400mMs). FDE. LUTILENRSE T, cNIE AL T /INAIRUCEI>TERY. 1 N1k
DHZAETIBEE. EI1-IUSREIEH 7T0MmsTY,, /N1 MINZWBRINE T T —IHER<LR
VEd,

EARRIC FLOWEVO T 400msLIRICOTUICINELER T . VTUXFIE IGED—
FHELLRU T ISEETERT,

h—L—rDEWEE (> 2400 Bd). ERENKIBICIERECIEXT,
0 BRICIXYARRTPT—T I EFERUTET L,

6



6 Modbus &S

FLOWEVO (. YUPILETEAU9—TTARIZEY . ASCII LU RTU E—RT
Modbus FORILEYR—FLEDT, ASCII E—RTlE EBENUFUMNIIE T, FT Yo
HLAHEDESN SIEES [FRA S smartGAS DEEEEELET.

FRIEMIC I, Modbus B{EIFREE/INBXAZXALICE DV TH#EELE T, Master (. L)
<DHD Slave (FTROS54/V) DWVWITNNMIOTE X EUET LR > T EGEUZST
TRITANIE XY T—=ORAT—BDT TRISM/IN-PRURAZZ(TE E£9 ., Master h'S
DOTITTPRUVRAZRDIFIZT TROSANEITRIGELVET,

OTUDOEEA FEIY IR (BRI —R) [CE > TRRVE T LEAL T —IDESAH
W HTRISANEDETDT I DFHRHAMIVRENEZDEETEFT, HHIVIRIC
WU T BREEDEAICT —IRAINHYET,

BOTERINEIX TDRAIDREEICHEEICHKRTIUENHYXRT, JORIL T FIv
2-74—=JUR (=check 7—F/CRC) OERZREL. BEIS—DRENARICEVET,
Modbus DIREINE, CNES XTI FTRAETEELERT,

Modbus ZORIVICEET EEIFHRIE. www.modbus.org Z2BULTEEIL,

6.1 Baud rates. Framing formats. Modbus dialect O B&&

H

FLOWEVO 77—LA7DI7ICIE. BEMERIRHEEN HY . Lo ARBFNICR—L—k T
— IV DA NI BLUOIVRTALATHODTAVICE>IZEFICHERT S Modbus
dialect Z#HETEET,

T4 IL—200 74— vh&E MODBUS —L—hABEHRHICEE TSI 32 EERULTL
353—0

IL—2297#—<vk& MODBUS R—L—h

Data bits Parity Stop bit Baud rates
7 1 2400 Bd
2 4800 Bd
1 9600 Bd
2 9200 Bd
2 38400 Bd
1 57600 Bd
1 115200 Bd
2
1

0 00 0003333
OzzmzZzOOmm

% 4: BHICHEAAREL framing formats & baud rates

8 T—% EvhDTIL—IVIHAIL MODBUS RTU ZHMDBEICERT IHEN
HVET,
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6.2 Modbus =97 L 7S5 LDtEE
Modbus RTU TOTF—4 7L 55 LMEREHELET,
RTU F—497L9'S AOEAR IS IRDEY T,

Dialect _Start | Address  Control _ Data  CRC_ _ End |

Modbus 1 byte 1 byte 0 to 1x252
RTU e.gd.: OxAO e.g.: 0xO3 bytes e.q.:
0x00, 0x05,

BE: Pause OxAO 0x03 0x00, 0x05
3.5 XF 0x00, 0x02

2 bytes
e.g.:
OxA4,
OxA4, Pause
O0xD3 3.5 XxF

RTU E—RTIE. B/ \MbZEEETICEELE T, 8 DDT—% £ vhZHD UART JL—
L%z RTU E—RFTERALTLET WV, RTU E—RFTIH AVF—T A RD L YURAEFIA
TEBDMRNBYETASCII E—RELERULTHF DT —IETRIENAETT,

6.3 Modbus &7 /\1X

4 [&. Master H* Slave NNIENHO ST, [REIMNGEE/ZET /N1 ADRERMZRLTULE

EE
[:1(0x3A) & %15

—»  Z(F

(RA5/EEXEMTT)

[LF](0x0A) %
ZE/ZETVS
I L% R (LRC,
parity, slave
address 72¥)

VI ITAb

EERS

CR(0x0D)

1] (0x3A) &i%(E o

I

EXFEERF

al

CR(0x0D). [LF](0x0A)
(-2

EERT

M:1(0x3A)&%2(5
/EDRENYT7

FVTS LD
KT &5

I EDBENYT7 O
bk W M:1(0x3A) %2 Q

DENYTTHDILE
[y NXFEEZE

4: Modbus YT RISAIN\DRAFT—5 175 S L (ASCII EHFE—R)

REERIII%Z FLOWEVO [TXEEULEHA. INEITRY XA BENRDL U X IFIEIC
PRLES 1 DOLIRINFELEWEGEE, EUTEREIC LS ICEMEFLE T, T5—DRWT

LIS LENERBL. MDEDIIERLET,



6.4 Modbus Slave 7RLV'X
FLOWEVO Tt ZERTIE HREREDT /NI ZAPRLR (Modbus 7RLR) (&, BIFKY
D7 IIBSDORE2MICHIGELE T,

Modbus Master #2531 Z# i L TL\D T /N1 AN,
1 D20BE. EFIEF0O—/N)b Slave ID 248 Z/tUCEBERIEETT,
BEOBE. T Slave ID ZNNUTBELTLETL,

Modbus PRLU X EE1E 9 301
FINMMATPRLUR = #35 10 £ - Ox23 16 E#H
JUTIVESN "00” TENDBI5E. 7RUXILEIC #100 100 100 = 16 &% Ox64

PRLR 70" (TO—FRFH AR FRULTERLBEVTZES L,
FLOWEVO OFFRI7ZRLREHEIE 1 5 247 OEITY . Modbus DALERICELW T
FLR 248 ~255 [FFHINTVBLHERTETEEA,

5F FBERPRLAZRET DA EZ I JO0—KTY,
TRTDLIRI(VITIESRE) X YILT I 1 HOLTPRLR(17247)ENLTE
AECTXT EUVLWPRLULRATRHEEESNZE HE. PRLRZETIGEEEELEXT. DT
UHREEFRATIIET /T bus YRATAICEHRLTWBE Y PRLUAEZBNTEET,
VITPINBSERBEITDE EDTRULANRED L HFCEIVHTOENTVWSIH EHEEE TEET,

( 28—} >—> T
v

BALTIH1)

!

JVTNESERAMTTLIILERE
| : [Addr [03 Joos6 [o004 [LRC [cRLF |

| <
Addr.: =1to 247 STEP 1
Calculate LRC

!

JTV)E(E

Yes

BALTIR?

no

Yes

BRBISE

‘I’]O
SYFINFUN—E /no
TRV AR HA /

Yes

5: J0—K - Y 7PRLRDEBES




6.5 Modbus J+O—J)VAVY R
RD 2 DOAYUR-O—R (#ged1—R) %= FLOWEVO oS EM@EICERATEET,

+ 0x03 - LY RS ZFRHHRY - fRFF (BE)
+ 0x06 - LIRIDEEAH(1DDF4)

1 DDOLIRIIE 16 EVMETHY, 2 I\MNTHEBERENET,

15 0
High order byte — Hi Low order byte - Lo

0 A—HRTFIERAERLTOF—FIFZNEN 16 EVNEDOLIZRYTERINE
¥+,

6.5.1 2bO—J)LIV VR 0x03 ~»FHEAHDY (BE)LIRS
:@%Uﬁﬂ:l?zh’éﬁﬁi@“ét FLOWEVO U h5EEH#IRD_ENTERT NS
DBFTERUELIZRIOBNHHRITE T FITEROL IR EZRRTZBAICEE
<7,

7500

m®mE @ (hex) @B @ (hex) DGEEIREoE Y
Modbus address OxXX Modbus address OxXX
Function 0x03 Function 0x03
Start Register Hi 0x00 Byte count 0x08
Start Register Lo 0x80 Register value Hi (128) 0x53 ‘S’
Register count Hi 0x00 Register value Lo (128) 0x4D ‘M’
Register count Lo Ox04 Register value Hi (129) 0x46 ‘F
Checksum Lo  OxXX| Register value Lo (129)  0x43 ‘C’
Checksum Hi  OxXX Register value Hi (130) Ox4F ‘O’
Register value Lo (130) 0x32 2’
Register value Hi (131) 0x20 ‘' = ZEXF
Register value Lo (131) 0x20 ‘' = ZEXF
Checksum Lo OxXX
Checksum Hi OxXX

Bl TREIITICED 4 DOLIRYIDERAHEY

ZDHITIE. FLOWEVO M 4 DOLI RN, LI ZIRET7ZRL R 0x0080 (10 &
#128) hoFmAEONET, inSI&. ASCII T—TJIVICEDEIBFZ D 8 I\1+DAR1O
—RTHEERINTULWET, fil: Response HEX 53 — according to ASCII table —
letter S

> EIFREISMFCO21THY ., CNIF—#bixZz(CO2)ZHIETSD FLOW EVO T
(SMF)Z&RUEY,

10



LZAIRVR

ST

I5H (hex) IHH (hex)
Modbus address OxXX Modbus address OxXX
Function 0x03 Function 0x03
Start Register Hi 0x00 Byte count 0x02
Start Register Lo  OxOA Register value Hi (14) 0x01 456
Register count Hi  |0x00| Register value Lo (14) | 0OxC8
Register count Lo  0xO01 Checksum Lo OxXX
Checksum Lo OxXX Checksum Hi OxXX
Checksum Hi OxXX

Bl 2:TConcILIRYDGRAHEU(HRAREEERTT D55)

PI2TIEX LIRIRIBTELR OX0A H'51ED 1 DDLIRINGHAIRSNET (10 #
o2 DDT—9 I\MhZ 16 EEEULTHEULTEELERT,

—>ZMfE (01C8) Z& 10 EHITEIRUIHE . fdRITREIE 456 [CRVUET,

A2
IBEH (hex) IBEH i (7.2 BfIO—F28)

Modbus address 0xXX  Modbus address OxX
Function 0x03 Function 0x03
Start Register Hi |0x00 Byte count 0x02
Start Register Lo Ox4F Register value Hi (14) 0x00

Register count Hi 0x00 Register value Lo (14) 0x03 3 (= pPm x 1)
Register count Lo 0xO1 Checksum Lo OxX
Checksum Lo OxXX Checksum Hi OxX

Checksum Hi OxXX
B 3: TUnitILIY RYDsEHEL

PI3TIE LI RFEIRTREL R 0Xx004F (10 &2 79)05 1 DDLIRIDHEHAIRESNE T,
2 DDT7—% INMh&. 16 EEEUTHRAEUVGEELET. COfE (0x0003) & 10 &E#IC
TIRUEE . BRI [BIDREICRUET,

S>CNIKRT—UDT x 1 ZRFDIZvh ppm ERULE T,

- 1 &f 2. P30T —FEMAEHNEDTET. TFLOWEVO £2oH(E 456ppm CO2
DARREZAELZ I EHARDENTEIHT,
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J27RO-)LOY VK 0x06 » LIYRIDEEAH(1DNDFH)
FRBARRL IR ITH I RMEERET B LN TIHT,

> 50k

] (hex) ]S (hex),
Modbus address OxXX| Modbus address OxXX
Function 0x06 Function 0x06
Start Register Hi | OxO00 Start Register Hi |0x00
Start Register Lo OxCO Start Register Lo 0xCO
Register count Hi  0x00 Register count Hi 0x00 +toHo#sHULLWFPRLR

Register count Lo OxAO Register count Lo O0xAO (160)
Checksum Lo OxXX Checksum Lo OxXX
Checksum Hi OxXX Checksum Hi OxXX
5l 4: TModbus address LI ZRIADESIAH

It O
i

—DBEITIE LWL Modbus 7RL X AO (16 &#)=160 dec. WU ICEUHTONE
E
COBEV—TIANTETITDE. T/I\M1RIIZDFUWFPRLATOHHNEUET,

0 FRLZ 0 EPRLZ 247 LLE HEIUHTSNES A

I S
I

m®mBE @ (hex) = m®H  (hex)
Modbus address OxXX Modbus address OxXX
Function 0x06 Function 0x06

Start Register Hi  0x00 Start Register Hi  Ox00
Start Register Lo 0x47  Start Register Lo  0x47
Register count Hi  Ox00  Register count Hi  0x00  zerg point &
Register count Lo 0x01 Register count Lo 0x01 UJtvhkULEUE
Checksum Lo OxXX Checksum Lo OxXX
Checksum Hi OxXX Checksum Hi OxXX
5] 5: IR 4tagneu LI RIADEEAH (zero point DERE)

ZDHITIX FLOWEVO o ® zero point ZJEYhULTWET, UL 0x0047(10
EE T EEFTBE 1 28T ACHETITONE T TDR. T N\ R (IO RDREDH
IFEZARFTNICHEUTREFLTCVWE T, BAULIRIERAHLU T BEDEZRTLET,

ZERO HREHRU. BEENLE U EEHSRUIEIC zero point DEREZETOT
<FEETL,

12



T S R

HE (hex) HE (hex); |
Modbus address OxXX Modbus address  OxXX
Function 0x06 Function 0x06

Start Register Hi Ox00  Start Register Hi  |0x00
Start Register Lo 0x54  Start Register Lo  0x54
Register count Hi Ox27  Register count Hi  |0x27 end point #EE%
Register count Lo 0x10  Register count Lo 0x10 T10000ICZEELZFULI
Checksum Lo  OxXX Checksum Lo OxXX
Checksum Hi  OxXX Checksum Hi OxXX
5l 6: SPAN LI ZIANDETIAH (end point FHIEEDZEE)

ZDHITIX FLOWEVO D end point fHIEEFHU<ERELTLET. 2710 (16 #)

= 10000 (10 #&#) DfE. CNIX ERERHTESHYET. 11000 DERF, FIZIE FRT

SREEIAFBTAETDENLIY 10% BVLCEZRRLET, LENOT.CDOLIRFTIF,
REFRRICHITD FLOWEVO B DIREEMIET D EZAREICLET,

BT AR ZEZR U EBEENLELZCEEHEELIZEIC end point DEREZET
2TLIEE L\ end point MEREIL. zero point ZIEUSERERICIT>TLIETL,

6.6 Checksum D:EtE

RTU #FE—RER®D Checksum CRC DEEICDWVWTIZRDOFIZEHESRLTIZE L,
ASCII #Z#TM LRC Checksum OEtED UL AL BETRERLET,

Checksum [&. SlavelD. B, BLUBBET—Y (FBL I RIELIRINIT RN ZNULT
BEIVETR

FleLT 14 (10 &%) = OE (16 EH) OF7FLRZHRFD FLOWEVO 9 H5 Conc
LIRSEHRMETITIEERLET,

I - -/
1HH (hex)
Modbus address OxOE
Function 0x03
Start Register Hi 0x00

Start Register Lo Ox0A
Register count Hi 0x00
Register count Lo 0x01
Checksum Lo OxXX
Checksum Hi OxXX

13



16 EFRTIE BERD/INAEXFFIETXOE, 0x03. 0x00. Ox0A. 0x00. 0x011&%Y).
Checksum Z{ERLZET, CRC Checksum Z51& 9 27/ DOI—REIERDEY T,

C# example to calculate modbus RTU checksum:
[/ <summary>

/// Calculates the checksum of an modbus RTU message and adds it to the end
(last 2 bytes).

M </summary>

/// <param name="Databytes":»</param:

/i <returns></returns>

private void Calculate CRC(ref byte[] Databytes)

{
UIntle v_CRC = @xFFFF;
for (int x = @; x < Databytes.Length - 2; x++)
v_CRC *= (UIntle)Databytes[x]; // XOR byte into least sig.
byte of crc
for (int y = 8; y I= @8; y--)
{ // Loop over each bit
if ((v_CRC & 0x0001) != 8)
{ // If the LSB is set
v_CRC »»= 1; // Shift right and XOR @xAsel
v_CRC "= BxAp81;
}
else // Else LSB is not set
v_CRC »»>= 1; // Just shift right
}
}
}

6: CRC Fw o LZ={ER T 52 0—FHl

Checksum & T I—RFDOFHENMRTIHE TOXFTA4 1 ZEELET,

]

5B (hex)
Modbus address OxOE
Function 0x03
Start Register Hi 0x00

Start Register Lo Ox0A
Register count Hi 0x00
Register count Lo 0x01
Checksum Lo OxA4
Checksum Hi OxF7

Checksum [&. T—¥ZZETBVICEEN. ZEBENBHELET . T7—% ©YMDIKIE
LTULBIH. FEEBHMMEIN TV DIGE. RIEEDETELZ Checksum [TX{EUT
Checksum E[FEBRVET, ZDHFE. 7 - LYNIMEATER<LRYET,
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7 LI RIGE

E*H

0x0003 Tm R/ BfFED KERBEEORIERE(X0.1°C) 0
B
0x0009 Sys status | R/--- & 27— R Bk IN—
(GFHll% 18 R—IUBHR)
Ox000A Conc R/--- B{A{TED ppm.vol%xzId%LEL DA REERIEE
BB (BAIO—R /)
0x0047 @ IR 4tagneu @ R/W 5= Zero point £i&{E
Ox004F Unit R/--- B BED Bii& 2T —) 0%
(GEE ETERIILIFEDR—USR)
0x0051 Conc fs R/--- ([ = AIEEFE O TE(full scale)
0x0054 Span R/--- & End point 28B{E
({ElX 5000~15000 D&aH ., EFENDIEIX
10000 ICUBYREINET,)
0x0059 fab zerovalue R/--- B{{FED Zero point £+ JL—3 > OEIERE
BB
OxO05A fab span value R/--- B{{+E=0D| Span point &+ JL—3 0 OHEIERE
BB
0x0080- Device Type @ R/W &2l EHUTWBST N1 RADiESE
0x0083
0x0084- SWversion | R/W  X=F%I BEHEUETINMRD
0x0085 TJ7P—LII7IN\—23>
0x0086- Serial No R/W  XZF73| BHEURET N1 2DIIT7IVES
0x0089
0x00CO Modbus_ R/W BUE EHULET /N1 XD Modbus address
address (ZE%IZ. FUWTRLU R TOHIERRIRE

R= (Read) FHAEXWEH
W= (Write) EZAH0JEE

% 5: Modbus LI X49—&

0 REICEEHD RV IR DIEFHERICEE L RN TS L
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7.1 A7—9X Ewk /\— (SYS Status) DEwWk
B/ TS5—Xvt—IlF REDEY SYS Status LIZRINSHITEET,

Bit
01

02
05
06
07
11

12
13
14

15 OUT OF RANGE

& O [FEICSEERE(IS—2L)ZRULET,

Name
WARMUP
SYS ERR
STARTUP

CORR

MW ok
MW aktiv
EEP ERR

WDG WRN
POWER _ON

_ = ] ] R ] ]

BE->XvE—IHNE
- FLOWEVO BUA—L7Y AR 10 s)
- VRTLEE
- FLOWEVO hi2gsdh (#9 40 s)
—SHIETO7T 1 T (BB
- zero point ZERELTLWET
- RUTMMEEDFEEHEHERD
- EEPROM I5—
- Ay FRYIUEYNME
-> ERBERYFA
—->TOx000A Concl< -10% FS

F7zIZTOx000A Concl>110% FS
+&6: AT7—9 X Ewhk IN\— (SYS Status) OEWrELK
FS= (Full scale) BIE&EHR T &

2 Bk 6 (CORR) & 7 (MW ok) I&. f@% ® FLOWEVO MEETOEXAICERE
IBRERTST T mBEEED=HICERTN. TNETND FLOWEVO ZEEMEL. RIE

LTLWBIZEIE. &l

7.2 Bf1—F
Conc LI X% (0x000A) &, FLOW EVO ON—=I3 V[T UT RT—U2D T EBAIDE
ROSEDIMEZTRHLE T BAIL I XY (0x004F) AL T REIEZIELEETS
CENTEXT,

LIR5E

0
1
2
3
4
5
6
7
8
=7

BVHTRU EHR7 ) T7—3 VR

SISV ERBADLIRFEDEIVHT

CEREINET,

B/

ppm x 0.01
ppm x 0.1
ppm
Vol.% x 0.001
Vol.% x 0.01
Vol.% x 0.1
LEL x 0.071%
LEL x 0.1%

16

ppm
100 1,000,000
10 100,000
1 10,000
0.1 1,000
0.01 100
0.001 10
0.0001 1

& 8: vol.% & ppm DEE



8 EECIRMFAIE
PORETIVREERTT BHAE smartGAS F+UTL—vavY—ILOBEREHELE
T, SmartGAS 0 Web T M\ SEHTYIVO—RTSET, PC EOERIC(E. BIZ50
USB Fvrh%ETT,

8.1 BILITAK
FLOWEVO tUHOERNAS L RE L ITRMYTON, FED LED AA=RLET, Z
D& VY IFAREEMHEL. YR T LTS —EFHELE T,

0 IV IF ARG EUWVEIEEZEHE AU R A

8.2 zero point D&%

RDIAZ T T, zero point ZHEREL T LY,

s TS EEITIEY R T LOBHAHE

« EHAIC(PTUT =03V [CADETERSREEZLTETW)
U FERITIEIRTLDEE/ X T X%

Zero point ZHREITBERICIE. BT ZEDLR<LES 30 HREFEISE. ZERO 1R
(#21%& N2 100vol. %2 &) ZRU CAIEENLZELZC EEHEEL T OREETT2
T<ETW,

FEEDEBEHEFHLZITIBES.E 1 ZL I XY IR 4tagneu (0x0047) ICEEAH. Zero
point =z JEvkUET,

LIZIICIE 1 LADEERSAZANTREI VN eV IR ELSHRTIA<AS
EEZEIDES 8

8.3 end point D%
end point (span ¥ v JL—23))ZRETDICE VT AESEBRDETEDEE TH
BE PRV IEER T AN R ZERIT2I2MENRHYET,

o Ede<Eet 30 HEMEEITE. T AR RZERLT Conc LI XH(0x000A)
CTHEENZEULCEERERL THBREZTO> TSI,

INCHEGZE/LIHE. TNTNDRAET v ORIVDMIEEZ Span LIRIICETAH
&9 (0x0054),

8.4 end point fIEEDETE

T TTFINAZR 1003 ppm(Conc cal) ZBIEUZBRIC, SBIEEM

978ppm(Conc old)ZRLTVWBERELET, Span LI RYDFHEAHEVIEL. {8 9985
(Span_old) &RYET,

—DELORIFHE. Span LI RYDIEESTEIE RD LD ITITTHNET,
Span_new = Conc cal x Span_old / Conc.old Span New

= 1003 x 9985 /978

=10240
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#HULME 10240 ' Span LIR% (0x0054) [CEEAH BEEDREET TLTLE
T,

0 Zero point DIEUVLWERENTZTUTHS end point HIEEZHRELTIEEL,

8.5 Fv T —3VINSA—5%& TG HAERDEREICETT
Fr)TL—23 NS A—FZTIHBHEFROFREICRTICIE. LI RFTIR 4tagneul &
[Span]ZE&F R Z2NENSGYUET, [fab zero value IS5 DL I X 5{EZTIR 4tagneul
[Z. [fab span value I h'5DL I XF{EZETSpanlCEFAATLIZEL,

9 &l
9.1 ¥#~% [mml
Il A B

45 mm 30 73.2
85 mm 70 113.2
105 mm 90 133.2
125 mm 110 153.2
205 mm 190 233.2
305 mm 290 333.2

Design type I:

M3
| g_i_éﬂ E:‘.':“.T 15r 3T qu ..... 4@

29
15
[1'_1. '
[
Ty A
&
44
28
==
(&)
1]
==

21.4 A 1L (214

Design type II:

Design type III:

52

H‘g%; jﬂ_ﬁ
N
y

= \=

== —

2 S8

ooo

oon

i] oo
an
28
37.1

ﬁ

21.4

216

644

433

13

a A BEhE

5%
2 3
[ H J1
7l |
ey
= OSE
oon
oon
oon
28 )
371
,ne.:m:g_l.
;_%

3
= =iy
}l_—n—l L =0

17.4

L 1746 ] 18 38.4
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9.2 ¥1-012FO—3TOHl{E

FLOWEVO m¥+o012h0—3&BIET BI21E EV1—)L COM EVDESL AR
J03VRO-3ICBATDUBENGYF T REMERSEL RSA85 ENLTITIHET
I BIFET I UDNBETT),

UART &5 TXD(T—%%(8). RXD(RET—%). H XU TXENGXEHEM) U J Zicd)
FRRHDESIE. YOOIV O-S5TRETILENDUE T ROEEMEHEIL T
TV,

6: ¥v1/-03>+0—5L0 FLOW EVO

Ei&IE 5V BEEREODY201O—SHMKETTY. 3.3 V TEIET BIGEIE.
ADM4850 (XzIXREZFEDY1T) Tlde< ADM3075 (F=zIZRFEDY1) &FERULT
<EEV, ZOMDIVR—RINIEEIEHYFEFH A

COERREIWFIC 16 D FLOWEVO XTERIFTEFT, TDHEET/INM1ANERD
Modbus PRLZAZHDONENRHYET,

0 FLOWEVO I, FEm@EEE iz CERICEE T 3BERSGUET,

9.3 PC Tl

PC T FLOWEVO =41 3184, Y IRITPEREED USB FYMHUETY, PC #
#0HA. FLOWEVO [ USB R—hEN L TEREMIET 370 NOBRIESESY St
Fue

/” :\'~'-'u
g
q

7: USB £+t (5l5E)
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10. ERIIRER

smartGAS Heilbronn

X—=7:

© smartGAS Mikrosensorik GmbH

smartGAS Mikrosensorik GmbH |Huenderstr. 1 | 74080 Heilbronn |
Germany

Phone: +49 7131/797553-0 | fax: +49 7131/797553-10
www.smartgas.eu| | mail@smartgas.eu

ARFCIENE

HwAEHT71- 7= VAT

T206-0041 ERR#EZEMES 4-6-20

TEL: 042-400-0373.FAX: 042-400-0374. Email: office@irsystem.com
https://www.irsystem.com/

RERERBAZICEHEH L CL\ SR E RIS, SBABNICOMAMERIN. Y LR DHEN HY
KT CTERSETV, HiMIRZEST IR TOBRIE. FTER<EEINDIHZENHYET,

All pictures and graphics in this manual: © 2021 smartGAS Mikrosensorik
GmbH, Heilbronn, Germany.
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