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1 Modbus protocol
The PF4/5 can handle Modbus RTU (asynchronous communication over RS485) and Modbus TCP (client-
server communication over Ethernet). Modbus ASCII is not supported.

For detailed information about Modbus protocol see:
(http://modbus.org/docs/Modbus_Application_Protocol V1 1b3.pdf).

Attention!

1 Changes to register content (especially Holding Registers) in the PF4/5 can change the
functionality of the PF4/5. This may cause the PF4/5 to become inoperable

1 Changes of register contents should only be made with the necessary knowledge of the
Modbus protocol

1.1. Structure of the Modbus protocol

1.1.1 Modbus RTU/TCP

1.1.1.1 Modbus RTU

Modbus RTU is an asynchronous communication protocol. The PF4/5 handles Modbus RTU over the included
RS485 interface. The communication parameters are 19200 Baud, 8-bit data, no parity, one stop bit and cannot
be changed.

Note!
Modbus RTU Address of the PF4/5 is always the PF4/5 RS485 Network Address + 1.
See also Device Specific Settings

1.1.1.2 Modbus TCP

Modbus TCP is a client-server communication protocol over Ethernet. The PF4/5 handles Modbus TCP over the
port 502 and cannot be changed.

Modbus TCP needs a Modbus Application Protocol Header (MBAP 7 bytes ) in front of the Protocol Data Unit (
PDU).

Modbus commands are integrated in PDU. Every Modbus command has his own PDU.

Attention!

I Active Modbus TCP Connection
If no Modbus request is sent during an active Modbus communication for more than 30
seconds, the active TCP socket is reset and must be reopened for a new Modbus request
1 Physical interruption of the Ethernet line
After a physical interruption of the Ethernet line, the Ethernet connection with the PF4/5
cannot be re-established for at least 30 seconds
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1.1.1.3 Difference between Modbus RTU and TCP
A Modbus RTU message looks like:

Modbus RTU Message
Slave ID Command | Data CRC
PDU

A Modbus TCP message includes a MBAP-Header and looks like:

Modbus TCP Message

Transaction ID [ Protocol ID | Length | UnitID Command | Data
MBAP-Header PDU

For detailed information look at (http://modbus.org/docs/Modbus _Application Protocol V1 1b3.pdf).

1.2 Modbus Data Format
The Modbus protocol only specifies the 16-bit integer data type and is declared as “Big-Endian” protocol.

1.2.1 16-bit Integer Value

16-bit Integer for Modbus Devices

Modbus Field N
MSB LB
12 34
Byte x Byte x+1

For other data types, as 32-bit floating point, there is no specification how they should be mapped to the
Modbus address range. It is up to the device manufacturer to specify this format.

1.2.2 32-bit Float corresponding to IEEE 754

MSB LSB
SEEEEEEE EMMMMMMM MMMMMMMM MMMMMMMM

S - Sign
E — Exponent
M - 23 bit Mantissa

32-bit Float for Rotronic Modbus Devices

The 32-Bit Float value is represented by two 16-bit registers. The 4 Bytes have to be mapped to the Modbus
address range as shown below

Modbus Field N Modbus Field N+1
LSB MSB
MMMMMMMM MMMMMMMM SEEEEEEE EMMMMMMM
Byte x Byte x+1 Byte x+2 Byte x+3

1.2.3 32-bit Integer Value

Example: Integer Value 0x12345678

MSB LSB
12 34 56 78
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The 32Bit Integer value represents two 48t registers. Thel bytes of the 3zit Integer valuehave to bemapped to the
Modbus address range as shown below
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ModbusFieldN ModbusFieldN+1
LSB MSB
56 78 12 34
Byte x Byte x+1 Byte x+2 Byte x+3

Because there is no standard and it is mostly a matter of personal preference, it is configurable how the four

bytes are being mapped to the two

registers.

1.2.4 Selectable Swap Modes for Rotronic Devices
Selectable swap modes (see Device Specific Settings -> Modbus Operation Mode) only for 32-bit Float and 32-

bit Integer values based on Little Endian memory organisation.

Swap Mode Source Bytes Target Bytes
No change [ab][cd] [abcd]
byte and word swap [ab][cd] [dcbal
byte swap [ab][cd [badc]
word swap(Rotronic Default) [ab][cd] [cdab]

2 PF4/5 Modbus Fields and Mapping

2.1 PF4/5 Modbus Fields
Primary Tables Type Read / Write Coils / Registers Function Code
0x01 | Read Coils
Coils Bit Read/Write 1 9. 999 O0x05 | Write Single Coil
O0xOF | Write Multiple Coilg*)
Discrete Inputs Bit Read Only 100 0 12 9. 9| O0x02 | Read Discrete Inpu(3)
Input Registers 16-bit Read Only 300 0139.) 9| O0x04 | Read Input Register
0x03 | Read Holding Registers
Holding Registers 16-bit Read/Write 40 001 0x06 | Write Single Register
0x10 | Write Multiple Registers

Attention!

10'000...10'015.

Coils and registers in Modbus are addressed starting at zero. Therefore coils numbered 1...16
are addressed as 0...15 or registers numbered e.g. 10'001...10'016 are addressed as

Note!

Function Codes 0x02 and OxOF are not supported by PF4/5 device.
The content of not specified coils/registers are undefined.

2.2

Device Specific Coils

With Modbus Coils you can get the state of one or more coils or activate/deactivate one or more coils.
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Assisted Modbus commands are Read Coils (0x01), Write Single Coil (0x05). Modbus Command Write Multiple
Coils (OxOF) is not supported.

2.2.1 Relay and Valve
Command to energize/de-energize the relay and/or the valve of the PF4/5 manually.

Attention!

If in Relay Settings the flag Relay x Alarm OFF is set, it is not possible to energize the relay x
manually. The relay will be de-energized every measuring cycle, when alarm is off.

Coll Name Flags Description
1 Get state of relay

Rel * .

. ey 1 Switch relayON/OFF

U IfinRelay Settingene or moreRelayAlarm Bitsare set, it is not possible to energize the relay
manually. The relay will be eenergized every measuring cycle, when alarm is off

1 Get state of valve

Valve * .
2 1 Switch valveON/OFF
U Note: A Valve is only included in PF5 devices. In PF4 devices activatWia\tawill have no
effect
2 ..8 | Reserved | | 1 Undefined
* | An energized reldyalve stays energized until the related coil is-deergized

2.2.2 Sensor Actions
Direct sensor actions.

Attention!
Be careful to use these commands, due to any possible miss adjustments.

Modbus command Write Multiple Coils (OxOF) is not supported.

Coils Name Flags Description
Zero Adjustment of Differential . . .
Pressuré 9 Zero adjust of the differential pressusensor
9 U  This action takes aboui5 seconds to execute. During this time, communication with the devi
is not possible
10 Acquire Differential Pressure . 1 Acquire a previously set reference value (see
Data Reference Value Settings
Delete Acquired Differential . .
11 Pressure Data 9 Deletes all previously acquired values
Th ir will ransferr h
12 Adjust Acquired Differential . T ﬁ acqunde}: dlatak tbi)lt a Steme? Eo tke
Pressure Data ! correspo g lookup tabléCustomer Lookup
Tablg
13 Acquire Humidity Data . 1 Acquire a previously ;et reference value (see
Reference Value Settings
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U Only available for devices including HC2 Probg
1 Deletes alpreviously acquired values

14 Delete Acquired Humidity Datg U Only available for devices including HC2 Probg
1 The acquired data will be transferred to the HC
Adjust Acquired Humidity Data] ! Probe
15 U Only available for devices including HZ2be
U This action takes abo@seconds to execute. During this time, communication with the devic
not possible

1 Thepreviously seteference temperaturésee

16 Adjust Temperature Data *1 Referencevalue Settingswill be sent to the
temperature sensor

U Only availabldor devices including HC2 or Pt1(
Probe

Before acquiring data, a reference value must be set fsgference Value Settings

* I tpbssible to acquire more than one reference value before executing the adjust{merfor
temperature adjustment)

! The device must be restarted to take over the new data (Segice Actions
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2.2.3 Device Actions
Direct device actions.

Attention!
Be careful to use these commands, due to any possible wrong configurations.

Modbus command Write Multiple Coils (0xOF) is not possible.

Coils Name Flags Description
17 Reset Device 1 Restart device
U The device wilbe restarted. Communication will get lost
1 All devicerelevant data will be stored in the
. . . memory
18 Store Device Settings 9 Executing this command, will overwrite older
(factory) settings in thenemory
1 All devicerelevant data will be restored from th
19 Restore All Device Settings *1 me_mqr)fto the dewce . .
9 All individual device settings by customer will b
overwritten by the factory settingsm memory
1 All devicerelevant data will be restored from th
memoryto the deviceexcept communication
20 Restore Device S_,etti_ngs * parameter (Ethernet, RS485)
without Communication Data 1 All individual device settings by customexcept
communication parameter (Ethernet, RS488l)
be overwritten by the factory settirgjn memory
21 ...| Reserved 1 Undefined
65 . Reserved 1 Undefined
9’99 1 Gives back Modbus Exception Code 02
* During these action, communication with the device is not possible
Attention!
! All customer settings for the Differential PressuzeoAdjustment(Offset),Acquired Data
Customer Lookup Tablare also deleted
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2.2.4 Example: Read Single Caoil

2241 Read Relay
Initial situation: The relays 1 is set, Valve (only PF5) doesn’t exist.

RTU Example:
Transmit | 01 01 00 00 - fd
ca
Receive | 01 01 0@ P 90 48
TCP Example:
Transmit | MBAP 01 01 00 00 .
Receive | MBAP 01 01 01 0d
By
Field te | Value Description
s
MBAP 7 | MBAP | MBAP header (see Modbus RTU / TCP)
Checksum 2 CRC | CRC Checksum (see Modbus RTU / TCP)
RTU number 1 OxX01 Modbus RTU Addr_es_s (RS485 Address + 1)
(see Device Descriptions)
Function code 1 0x01 | Read Single Coil
. =0, means address of the 1. coll
SN EEEEES 2 ((Attention! coil number — 1)

=1
1to 7 gives the same result 1 byte (8 coils)
8 to 15 will give back 2 bytes (16 coils) etc.

=1] N, means quantity of coils / 8, if the
remainder is different of 0 => N = N+1
n =N or N+1 = 8 bits
Bit | State | State of Relais 1 to 6
ON Coil 1 = Relais (ON =1, OFF =0
OFF Coil 2 = Valve (ON =1, OFF = 0)
(Valve exist only witlPF5)
OFF | Not used
OFF | Not used
OFF | Not used
OFF | Not used
OFF | Not used
OFF | Not use

No|o~|WIN| » |O

For detailed information about Modbus protocol Read Single Coil see:
(http://modbus.org/docs/Modbus _Application Protocol V1 1b3.pdf).
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2.25.1 Set State of Relay
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RTU Example:
Transmit | 01 05 00 00 ff 00 8c 3a
Receive | 01 0500 00 ff 00 8c 3a
TCP Example:
Transmit | MBAP 01 05 00 00 ff
00
Receive | MBAP 01 05 00 00 ff
00
Field Bytes | Value Description
MBAP 7 MBAP | MBAP header (see Modbus RTU / TCP)
Checksum 2 CRC | CRC Checksum (see Modbus RTU / TCP)
RTU number 1 OxO1 Modbus RTU Addr_es_s (RS485 Address + 1)
(see Device Descriptions)
Function code 1 0x05 | Write Single Coil
. =0, means address of the 1. Coil (relay)
Starting address 2 0x0000 ( Attention! coil number — 1)
O0xff00 for setting the selected coil
O velue 2 iy 0x0000 for resetting the selected coil

Test the change with Modbus commands in example Read Relay.

For detailed information about Modbus protocol Write Single Coil see:
(http://modbus.org/docs/Modbus _Application_Protocol V1 1b3.pdf).

2.2.6 Example: Reset Device

RTU Example:
Transmit | 01 05 00 10 ff 00 8d ff
Receive | 01 05 00 10 ff 00 8d ff
TCP Example:
Transmit | MBAP 01 05 00 10 ff
00
Receive | MBAP 01 05 00 10 ff
00
Field Bytes | Value Description
MBAP 7 MBAP | MBAP header (see Modbus RTU / TCP)
Checksum 2 CRC | CRC Checksum (see Modbus RTU / TCP)
RTU number 1 OxO1 Modbus RTU Addr_es_s (RS485 Address + 1)
(see Device Descriptions)
Function code 1 0x05 | Write Single Caoll
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=16, means address of the 17. Coil (Reset

Starting address 0x0010 | Device)
((Attention! coil number — 1)
Output value Oxff00 | Oxff00 for setting the selected action

For detailed information about Modbus protocol Write Single Coil see:
(http://modbus.org/docs/Modbus _Application_Protocol V1 1b3.pdf).

2.3 Device Specific Discrete Inputs (read only)
There are no active PF4/5 Discrete Inputs.
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2.4  Device Specific Input Registers (read only)
With Modbus Input Registers you can read some device specific data of the PF4/5 device.

Assisted Modbus command is Read Input Registers (0x04).

2.4.1 Device Data
PF4/5-specific data.

Register Name Flags Description
30’0 _ i 9 Serial number of the PF4/5 device (part 1)
Serial Number - - -
30°'20 i 9 Serial number of the PF4/5 device (part 2)
3 0’ 0| Serial Number HC2 Probe i 1 Serial number of the HQ&obe (part )
30"’ 0/ Onlyif HCZ is used [ 1 Serial number of the HG&obe (part 2)
. . 9 Device name (part Xcharacter 1 & 2) e.g.
30" 0 a . ,
at Ce
30’0 & |1 Device name (part 2character 3 & 4)S ®3 ®
30'0 _ & |1 Device name (part 3character 5 & 6)S ® 3 ®
DeviceName - - &
30’0 a |1 Device name (part 4character 7 & 8)S @3 ®
30" 0 4 | Device name (part 5character 9 & 10)S ® 3 d
a
30’0 a | Device name (part 6 character 11 & 125 ® 3 d|
Shows differential pressure sensor
No.
type
0 | PF5: £ 10P&)
1 | PF5: + 25P#)
2 | PF5: $50Pa(*)
3 | PF5: + 100P&)
4 | PF5: + 250P¢)
5 | PF5: + 500P&)
Differential Pressure Sensor 6 PF5: + 1000Pg by order only)
Type 7 PF5: + 2500P¢ by order only)
30'0 (*) Only for PF5 8 PF5: + 5000Pg by order only)
7 PF5: + 7500P@ by order only)
(**) Only for PF4 8 PF5: + 15kPg by order only)
11..15| Not used
16 | PF4: + 10P@™)
17 | PF4: + 25P@™)
18 | PF4: + 50P@™)
19 | PF4: + 100P&*)
20 | PF4: + 250P&™)
21 | PF4: + 500P&™)
2 2 .| Not used
3 0’ 0| Hardware Version 9 Hardware version
30’0 Production Date !t 1 Product!on date (part 1)
30’0 it |1 Production date (part 2)
. Device Type Bit Shows ype ofdevice
30" 0
0 PFx solo
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For bit 0 to 2 only one selection 1 PFx + PT100 Probe
is possible 2 | PFx + HC2 Probe
3 0
4 PF4/5 (0 = PF4; 1 = PF5)
5 Flow ( 0 =Off; 1 = On)
6..1/0
0 = deactivated; 1 = activated
Bit Shows mclgdedcommunication
interfaces
Interface Type 0 Ethernet
3070 More than oneselection is 1 0 (Not used)
possible 2 RS485
13..10
0 = deactivated; 1 = activated
Bit Shows gate of alarm bits
0 Alarm Differential Pressure Low
1 Alarm Differential Pressure High
2 Alarm Humidity Low(*)
3 Alarm Humidity Higlt*)
State ofAlarms 4 Alarm Temperature Lo)
(*) If HC2 or PT100 prolig 5 Alarm Temperature Higff)
connected 6 Alarm Calculation Lo)
30°0 7 Alarm Calculation Higtt)
(**) If option Flow is selected 8 Alarm Analog Inputow
More than oneactive alarms 9 Alarm Analog Input High
possible 10 AlarmFlow Low(**)
11 AlarmFlow High**)
12 Alarm Volume Low'*)
13 AlarmVolume High**)
14..70
0 = alarm OFF; 1 = alarm ON
Bit Shows fate of pre-alarm bits
0 Pre-Alarm Differential Pressure Low
1 Pre-Alarm Differential Pressure High
2 PreAlarm Humidity Low™)
3 Pre-Alarm Humidity High*)
State of PreAlarms 4 Pre-Alarm Temperature Lo\)
(*) If HC2 or PT100 prokie 5 Pre-Alarm Temperature Higff)
connected 6 PreAlarm Calculation Lo)
30’0 7 Pre-Alarm Calculation Higf)
(**) If option Flow is selected 8 Pre-Alarm Analog Inputow
) ) 9 PreAlarm Analog Input High
l;)/loosr;kt)lhean oneactive alarms 10 PreAlarmFlow Low(**)
11 PreAlarmFlow High**)
12 PreAlarm Volume Low*)
13 PreAlarmVolume High**)
14..10
0 = alarm OFF; 1 = alarm ON
State of Other Alarms Bit Shows fate of other alarmbits
30’0 (*) If HC2 or PT100 protie 0 Maximal/minimal sensor limit
connected. exceeded

ROTRONIC AG - Grindelstrasse 6 - P.O. Box 451 - CH-8303 Bassersdorf - P: +41 44 838 11 44 - measure@rotronic.ch

A PST Brand

- Www.rotronic.com
Certified ISO 9001



PF4/5 — Bedienungsanleitung
E-M-PF4_PF5-Modbus_V1.1/© 2019
Seite 14

rotronic

MEASUREMENT SOLUTIONS

More than oneactive alarmis No communication with sensor
possible ! possible
2 Missing Prob&*)
3 FixValue(s) is(are) activated
14..10
0 = alarm OFF; 1 = alarm ON
Bit Shows state ofelayand vdve bits
State of Relay and Valve 0 Relay
30" 0 1..70
(*) Only if PF5 device is useg 8 Valve(*)
9..1|0
0 = deactivated; 1 = activated
No. Shows number of analoguputs
: 1 1 Analog Output
3 0’ 0] Numbersof Analog Outputs 5 2 Analog Outputs
3 3 Analog Outputs
, ) 9 Device address
30" 0 Device Address U Device address is the same as RS485 addresy
30 0 EthernetMAC address, e.g. @&D1-20-00-2F
MAGAddress 9 Ethernet MAC address (part (8.g. OXC88E)
30 01 Onlyif Ethernets used 9 EthernetMAC address (part Z§¢.g. 0xD120)
30’0 9 EthernetMAC address (part §¢.g. 0x002F)
30" 01 Fixed IFEthernet Address Fixed IP Addresg.g.192.168.100.101
Only if Ethemnet is used 9 EthernetlP address (part 1) (e.g. OXCOAS8)
30’0 9 EthernetlP address (part 2) (e.g. 0x6465)
DHCP State: On or Off
30'028 DHCP_ State _ U ON IP Address will be received from DHCP
Only if Ethernet is used Server
U Off: Fixed P Address will based
30" 0 DHCP IEthernet Address DHCP IP Address, €1§2.168.100.1%
Only if Ethernet is useand { DHCFEthernetIP address (part 1) (e.g. OXCOAS
DHCP is QMtherwise
30" 0 pHCP IP Address = 0.0.0.0 1 DHCHEthernetIP address (part 2) (e.g. 0x6597
30’ 0.3 Reserved 1 Undefined
31'000 9 Gives back Modbus Exception Code 02
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2.4.2 Current Values: Float Values
Current values in 32-bit IEEE754 float format of all PF4/5 sensors.

Note!

These values are changing every measurement cycle, so always read the two corresponding
registers in one Modbus command.

Register Name Flags Description

31’0 Hurmidity f* | Current humidity value (part 1)

31’0 f* | Current humidity value (part 2)

31’0 Temperature f* | 9§ Current temperature value (part 1)
31’0 f* |9 Current temperature value (part 2)
31’0 Differential Pressure f* |1 Current differential pressure value (part 1)
31’0 f* |1 Current differential pressure value (part 2)
31’0 Calculation f* | Current calculation value (part 1)

31’0 f* | Current calculation value (part 2)

31’0 Analog Input f* | 9§ Currentanalog inputvalue (part 1)

31’0 f* |1 Currentanalog inputvalue (part 2)

31’0 Flow f* | q Currentflow value (part 1)

31’0 f* | q Currentflow value (part 2)

31’0 Volume Flow f* | Currentvolumeflow value (part 1)

31’0 f* | Currentvolumeflow value (part 2)

31’0 Ambient Pressure f* | Current ambient pressure value (part 1)
31’0 f* |9 Current ambient pressure value (part 2)
31’0 Internal Temperature f* |9 Currentinternal temperature value (part 1)
31’0 f* | Currentinternal temperature value (part 2)
31'01 Reserved 1 Undefined

31’9 9 Gives back Modbus Exception Code 02

2.4.3 Current Values: Integer Values
Current values in 16-bit integer format of all PF4/5 sensors, updated every measurement cycle.

The current values are the result of the reduction to 16-bit values of the multiplication of the current 32-bit
IEEE754 float values (see Current Values: Float Values) and the corresponding scaling values (see Integer

Value Scaling).

Register Name Flags Description
32"’ 0 Humidity * 9 Current humidity value

32’ 0 Temperature * 9 Current Emperaturevalue

3 2 0| Differential Pressure * 9 Current differential pessurevalue
3 2 0 Calculation * 9 Current @lculationvalue

32" 0 Analog Input * 9 Current analog input value

32’ 0/ Flow * 9 Current flow value
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3 2’ 0 Internal Temperature * 9 Currentvolume flowvalue

3 2’ 0 ( Ambient Pressure * 9 Current ambient pessurevalue

32’ 0 Internal Temperature * 9 Current internal émperaturevalue
32’01 Reserved 1 Undefined

39’9 9 Gives back Modbus Exception Code 02

2.4.4 Explanation of Flags

These are 3dit values, separated in two succeeding registersk{it§). How to bring together part 1
i and part 2 of the82-bit valug depends on th&wap Modeof the Modbus communication (see
Device Specific Settingad Selectable Swap Modes for Rotronic Devjices

t Represents the Unix Time (UTC) since 1.1.1970 in seconds

a Character values separated in succeedegjsters 2 characters per register

These are floavalues (32vit IEEE754), separated in two succeeding registerbi(sh

How to bring togelier part 1 and part 2 of the 3Rit float-value, depends on th8wap Modeof the
Modbus communication (seeevice Specific Settingsd Selectable Swap Modes for Rotronic
Device}

* The showed values depend also of the selected unit {sakueUnit)

2.4.5 Example: Read Input Register

2451 Read Current Values: Float Value (Registers 31'001 to 31'006)

RTU Example:
Transmit | 01 04 79 18 00 06 e9 53
Receive | 0104 [0¢ HNS [70ia8 A5 DOIO0 Bai80 6982 |
97 8a
TCP Example:
Transmit | MBAP 01 04 79 18 00 06
Receive | MBAP 01 04 D¢ i f0\a8 A2ioa 0000 BA80 |
Field Bytes Value Description
MBAP 7 MBAP MBAP header (see Modbus RTU / TCP)
Checksum 2 CRC CRC Checksum (see Modbus RTU / TCP)
RTU number 1 OxX01 Modbus RTU Addr_es; (RS485 Address + 1)
(see Device Descriptions)
Function code 1 0x04 Read Discret Inputs
Starting address 2 0x7918 = 31'000 (_Attention! register number — 1)
Quantlt_y of input 2 0x0006 = 6, means read 6 registers
registers

=121 2 * N, means numbers of returned
bytes

= 30.43 %rh Humidity

=23.25 °C Temperature

= 0.063 Pa Differential Pressure
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For detailed information about Modbus protocol Read Discrete Inputs see:
(http://modbus.org/docs/Modbus_Application Protocol V1 1b3.pdf).
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2.5 Device Specific Holding Registers
Via the Modbus Holding Registers you can read and write device specific data to the PF4/5.

Assisted Modbus commands are Read Holding Registers (0x03), Write Single Register (0x06) and Write

Multiple Registers (0x10).

Attention!

Changes to register content in the CRP5 can change the functionality of the CRP5. This may
cause the CRP5 to become inoperable.

Changes of register contents should only be made with the necessary knowledge of the
Modbus protocol.

Notes!

Most of the Specific Holding Registers cannot be validated, if Modbus command Write Multiple
Register is used.

Changing values in the Holding Registers needs normally a restart of the device (see Device
Actions).

Changing values in the Holding Registers will always change the FDA settings of the internal
device data except, changing the reference value registers of the Reference Value Settings.

2.5.1 Value Type
Selection of the possible calculation and analog input modes.

Register Name Flags Description
No. Select Calculation
0 Dew Point
1 | Frost Point
2 | Wet BulbTemperature
Calculation Type 3 | Enthalpy
40" 0 4 | Vapour Concentration
Only if HC2 is used 5 | Specific Humidity
6 Mixing Ratio
7 | Saturation Vapour Concentration
8 | Vapour Partial Pressure
9 | Vapour Saturation Pressure
No. Shows the analogiput type
4 0’ 0 ( Analog Input Type 0 | Voltage(0 ...10V)
1 | Current(0 ... 24mA)
40’ 00Q Reserved 1 Undefined
40" 0 1 Gives back Modbus Exception Code 02
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2.5.2 Value Unit
Select the unit shown on display for the different sensors and calculation values.

Register Name Flags Description
Temperature No. | Shows selectable temperaturenits
41° 0 ForCalculation: 0 °C
Dew Point, Frost Point, Wet o
Bulb Temperature 1 F
No Shows selectable ifferential pressure
' units
0 Pa
1 |inHO
4 1’ 0 | Differential Pressure 2 Mps]
3 | mbar
4 mmHg
5 | mmHO
6 | Torr
7 | glen?
Shows selectable ambient pressure
Ambient Pressure No. s
, ForCalculation: h
4070 Vapou Partial Pressur@apou 0 - Pa
Saturation Pressure 1 'an
2 | psi
ForCalculatioronly: No. Shows selectablenthalpy wnits
4 1’ 0| Enthalpy 0 | kdkg
Only if HC2 is used 1 BTl/Ib
For Calculatiomnly. No. Shows selectablealume units
4 1’ 0 { Vapour Concentration Volume 0 g/m?®
Only if HC2 is used 1 | g/ft3
ForCalculatioronly: No. Showsselectable weight nits
4 1 0 Vapour Concentration Weight 0 |ogkg
Only if HC2 is used 1 gr/lb
No. Shows selectable flow units
Flow 0 | mis
410 1 | km/h
Only ifFlow is activated 2 | ft/s
3 | mph
No. Shows selectable volume flow units
0 | m3/h
Volume Flow 1 | m3/min
41'0 0 | l/min
Only ifFlow is activated 3 /s
4 | cfm
5 | cfs
No. Shows selectable volume flow units
Duct Area 0 |cn?
41°0 1 | m?
Only ifFlow is activated 2 in2
3 | ft?
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410 Humidity Unit Stri a HY Oharactersl & 2 of the unit of Humidity
; umidity Unit String : - -
410 Only ifHC2 is used q H Y Characters3 & 4 of thg unit of I—!umdﬁy
410 a HY Characterss of the wit of Humidity
U  Customer selectablenit for Humidity (maximal Sharacters). If there are only space character,
in these registers, the unit for Humidity will B&rh'
41' 0 PR : :
’ Analog Input Unit String : 1 haractersl & 2of the umt. of the analog |r.1put
41° 0 a K9 Oharacters3 & 4 of the unit of the analogput
U  Customer selectablenit for Analog Input (maximal aracters). If there are only space
characters in these registers, the unit fanalog Inputwill be"V", r en8'pdeperding on the
value ofAnalog Input TypdseeValue Typ@r Analog Input Settingsbe"V", r en&"pvill
only be showed iAuto Unitbit is set (seé\nalog Input Settings
41 01 Reserved 1 Undefined
41' 0 1 Gives back Modbus Exception Code 02
2.5.3 Integer Value Scaling

Selection of the scaling factor of the current values for data conversion float to integer. Scaling factor should be
between 1 and 1000.

Register Name Flags Description
, Humidity . -~
42’0 only if HC2 is used 9 Scaling factor for the humidity value
, Temperature .
420 Only if HCDr PLLOGIS used 9 Scaling factor for theemperaturevalue
4 2 ' 0 | Differential Pressure 9 Scaling factor for the differential pressure valug
, Calculation . .
420 Only if HC2 i used 9 Scaling factor for thealculationvalue
4 2’ 0 ( Analog Input i Scaling factor for thanalog nput value
, Flow .
420 Only if Flow is activated 9 Scaling factor for thow value
, Volume Flow .
42’0 Only if Flow is activated 9 Scaling factor for theolume flowvalue
4 2’ 0| Ambient Pressure 1 Scaling factor for theambientpressure value
4 2’ 0| Internal Temperature 9 Scaling factor for thinternal temperaturevalue
41’ 01 Reserved 1 Undefined
41’0 1 Gives back Modbus Exception Code 02

2.5.4 Reference Value Settings

Settings of reference values for adjustments of differential pressure, humidity and temperature (see Sensor
Actions).

Note!

Values in these registers are only valid until the next restart of the device.

Register Name Flags Description

44" 0 Humidity ?f! |1 Reference valueumidity (part 1)
44" 0 OnlyifHC2 is used ?f! |9 Reference valuedmidity (part 2)

4 4" 0| Temperature ?f! |1 Reference aluetemperature (part 1)
4 4’ 0 Only if HCr Pt100is used ?f! |q Reference aluetemperature (part 2)
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44° 01 . . ?f! |1 Reference aluedifferential pressure (part 1)
Differential Pressure - -
44° 0 ?f! |1 Reference aluedifferential pressure (part 2)
44’ 00 Reserved 1 Undefined
440 1 Gives back Modbus Exception Code 02
2.5.5 Device Specific Settings
Device specific settings.

Register Name Flags Description
Bit Shows evice bits

4 4 1| Device Bits 0 Trend Enable (OFF/ON)

1 ...1| Reserved
4 4° 1 |\ Differential Pressure Filter TFilter for the Differ
No. Shows value fodevice potection
Memory Write Protection 171 | Device Write Protection ON
X Device Write Protection OFF
U After writing this command witlDevice Write Protection ON1 7 1) , it’s
44 1| overwrite the content of the memory until executing the same command Wigvice

Write Protection OFF
U Be careful to use this command over Modbus! If writing Modbus commands to a de

with Device Write Protection QN y o tigetdam enrdr back, because the Modbus

writing process was successfunly writing to memory was not possible

1 Menu protection (On/Off)

44 1| Menu Protection a If Qn, the menu of_ the device can onl_y be
activated by entering a correct cogasing the
keys

4 4" 1 Menu Code f Menu Code (0..9999)
No. Shows selectablealculation

0 Dew Point
1 Frost Point
2 | Wet Bulb Temperature
3 | Enthalpy
40" 1 Calculation Select 4 | Vapour Concentration
5 | Specific Humidity
6 | Mixing Ratio
7 | Saturation Vapou€oncentration
8 | Vapour Partial Pressure
9 | Vapour Saturation Pressure
U The same value as \falue Type> Calculation Type

f Device number (RS485

U The device number (RS485 addrass)sed in
conjunction with a RS485 network

, . U Each network address should be unique
44" 11 Device Number U The Modbus address for Modbus RTU is alway
the RS485 addressl
U Communication is normally lost, changing this
value
No. Shows Modbusperation mode
4 4 1 | Modbus Operation Mode 0 | Modbus Word Swap
1 | Modbus Byte Swap
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2 | Modbus Byte Word Swap

3 | Modbus No Change

U SeeSelectable Swap Modes for Rotronic Devices

i! DHCP Server: On or Off

DHCP Server (On or Off) U ON IP Address will be received from DHCP
Only if Ethernet is used Server

U Off: Fixed P Address will based

i! Fixed IP Address, e.g. 192.168.100.101

9 EthernetlP address (part 1) (e.g. 0OXCOAS8)

44 1

4 4" 1| Fixed IFEthernet Address
Only if Ethernet is used

44 1 i |9 EthernetlP address (part 2) (e.g. 0x6465)
U Communication is normally lost, changing fixed IP address and DHCP is Off

4 4’ 1 | Zero Adjust Repetition Time i |9 Zero adjust repetition tim¢part 1)

4 4 1| OnlyifPF5 is active i! |9 Zero adjust repetition time (part 2)

U Repeattime for the automatic zero point adjustment of differential pressure (in minut
0 Attention! If 0, the repetition time is infinite
44’ 11 1 Undefined

R d . .
44 1| ESeNVE 9 Gives back ModbuBxception Code 02
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2.5.6 Device Descriptions
Name for the different parts of the device, which is clearly related with its function.

Register Name Flags Description
44 2 & HY Description @vice (part +char.1 & 2)
44 2 & HY Description @vice (part 2-char.3 & 4)
44 2 Device & HY Description @vice (part 3-char.5 & 6)
44° 2 & HY Description @vice (part 4-char.7 & 8)
44° 2 & HY Description @vice (part 5-char.9 & 10)
44 2 & HY Description @vice (part 6-char.11 & 12)
44 2 & HY Desc. df. pressure ensor (part :-char.1 & 2)
44 2 & HY Desc. df. pressure ensor(part 2—char.3 & 4)
44 2 & HY Desc. df. pressure ensor(part 3—char.5 & 6)
4 4 2 | Differential Pressure & HY Desc. iff. pressure snsor(part 4—char.7 & 8)
44 2 & HY Desc. df. pressure snsor(part 5—char.9 & 10)
440 2 a@ F i D;:;;:. iff. pressure ensor (part 6-char.11 &
4 4132 & HY Description elay 1 (part +-char.1 & 2)
4 4142 & HY Description elay 1 (part 2-char.3 & 4)
4 4152 Relay & HY Description elay 1 (part 3-char.5 & 6)
44162 & HY Description elay 1 (part 4-char.7 & 8)
44°72 & HY Description elay 1 (part 5-char.9 & 10)
4482 & HY Description elay 1 (part 6-char.11 & 12)
44192 & HY DescriptionCRP mbe (part 1-char.1 & 2)
4 4202 & HY DescriptionCRP pbe (part 2-char.3 & 4)
4 4212 | HC2 Probe & HY DescriptionCRP mbe (part 3-char.5 & 6)
44222 Only if HC2 is used & HY DescriptionCRP mbe (part 4-char.7 & 8)
4 4232 & HY DescriptionCRP mbe (part 5-char.9 & 10)
4 4242 & HY DescriptionCRP mbe (part 6-char.11 & 12)
4 4252 & HY Descriptionanalog nput 1 (part 1-char.1 & 2)
4 4262 & HY Descriptionanalog mput 1 (part 2-char.3 & 4)
4 4272 & HY Descriptionanalog nput 1 (part 3-char.5 & 6)
4 4282 | Analog Input & K9 Descriptionanalog nput 1 (part 4-char.7 & 8)
4 4292 & HY Descriptionanalog nput 1 (part 5-char.9 & 10)
44302 @ H i Diz;:riptionanalog nput 1 (part 6-char.11 &
44312 a@ F i D(Scription ambient pessure (part +-char.1 &
44322 a@ F i Dz)scription ambient essure (part 2-char. 3 &
44332 a b 9 Description ambient gssure (part 3-char. 5 &
Ambient Pressure 6) — -

. 9 Descriptionambient pressure (part 4-char. 7 &
4 4342 a H 8)
44352 a b i Dizc):ription ambient pessure (part 5-char. 9 &
44362 a@ t i Dgsi;g)ption mbientpressure (part 6-char. 11
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4 4372 & HY Description flow(part 1—char.1 & 2)

4 4382 G HY Description flow(part 2—char. 3 & 4)

4 4392 | Flow & HY Description flow(part 3—char. 5 & 6)

4 4402 Only ifFlow is activated & HY Description flow(part 4—char. 7 & 8)

4 4412 & HY Description flow(part 5—char. 9 & 10)

4 4422 & HY Description flow(part 6—char. 11 & 12)

4 4432 & HY Description volume flowpart 1—char.1 & 2)
4 4442 & K9 Description volume flowpart 2—char. 3 & 4)
4 4452 | Volume Flow & HY Description volume flovjpart 3—char. 5 & 6)
4 4462 Only ifFlow is activated & HY Description volume flopart 4—char. 7 & 8)
4 4472 & HY Description volume flowpart 5—char. 9 & 10)
4 4482 & HY Description volume flowpart 6—char. 11 & 12)
4 4492 & HY Description Pt100gdart 1—char.1 & 2)

4 4502 G HY Description Pt10Qpart 2—char. 3 & 4)

4 4512 | P00 & HY Description Pt10@part 3—char. 5 & 6)

4 4522 Only ifPt100 is used & HY Description Pt10Qpart 4—char. 7 & 8)

4 4532 & HY Description Pt10@part 5—char. 9 & 10)

4 4542 & HY Description Pt10Qpart 6—char. 11 & 12)
44’ 25 Reserved 1 Undefined

44" 3 1 Gives back Modbus Exception Code 02
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2.5.7 Fix Value Settings

Fixed values are used to simulate a measuring value for testing purposes. To activate Fix Values, you have to
set the corresponding Fix Value Bits to ON.

Note!

The selected fixed values should be in valid ranges. Valid ranges depends on selected
measuring value and selected unit.

Register Name Flags Description

Bit Showsthe fix value bits
Differential Pressure

Humidity (Only if HC2 is usgd
Temperature(Only if HC2r Pt100is
used

CalculationOnly if HC2 is uséd
Analog Input

Ambient Pressure

Flow(Only if Flow is activated)
Volume Flow(Only if Flow is activated)

4 4° 4| Fix Value Bits !

N|oghlwW| N |L|O

] Reserved

a

0 = fixvalue is OFF, 1 = fix value is ON

44 4 Differential Pressure fl i Fix value d?fferential ressure (part 1)
44° 4 fl | Fix value differential ssure (part 2)
4 4" 4| Humidity fl |9 Fix value bmidity (part 1)

4 4 4 ( Onlyif HC2 is used f! | 9§ Fix value bbmidity (part 2)

4 4° 4| Temperature fl 1 Fixaluetemperature (part 1)

4 4 4| Only if HC2r Pt10Gis used f! |1 Fix aluetemperature (part 2)

4 4 4| calculation fl 1 Fix value calculatiofpart 1)

4 4" 4 ( Onlyif HC2 is used fl |9 Fix value calculatiofpart 2)

44 4 Analog Input il i F?x value analog Inp(part 1)

44 4 f! | { Fix value malog Input (part 2)

44 4 Ambient Pressure fl i F?x value ambient pressure (part 1)
44 4 fl 1 Fix value ambient pressure (part 2)
44"’ 41| Flow fl 1 Fix value flow{part 1)

4 4 4 | OnlyifFlow isactivated fl | 9§ Fix value flowpart 2)

4 4’ 4| volume Flow il i Fixaluevolume flow(part 1)

4 4 4 | Only ifFlow is activated fl |1 Fixaluevolume flow(part 2)
44741 Reserved T Ur_wdefined .

44" 4 1 Gives back Modbugxception Code 02
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2.5.8 Analog Output Settings

The PF4/5 can provide up to three analog output signals.

on every analog output.

rotronic
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The measured sensor values can be spent individually

Register Name

Flags

Description

Source for Analog Output
44’ 5
(Depends on device type)

Z
o

Shows slected source for PF4/5s0lo

Unused

Differential Pressure

Not valid! Don't use!

Not valid! Don't use!

Not valid! Don't use!

Analog Input

Ambient Pressure

Flow(Use anly if Flow is activated)

O IN|O(O|A~|W|INF|O

Volume FlowUse aly if Flow is
activated)

Z
o

Shows slected sourcefor PF4/5 +1C2

Unused

Differential Pressure

HC2 Humidity

HC2 Temperature

HC2 Calculation

Analog Input

Ambient Pressure

Flow(Use aly if Flow is activated)

O INOO|AR|WINIF|O

Volume FlowUse aly if Flow is
activated)

Z
2

Shows slected sourcefor PF4/5 +
Pt100

Unused

Differential Pressure

Not valid! Don't use!

Pt100 Temperature

Not valid! Don't use!

Analog Input

Ambient Pressure

Flow(Use aly if Flow is activated)

0 |INOO|A~|WIN|IFL|O

Volume FlowUse aly if Flow is
activated)

4 4’ 5 ( Output Range Analog Output 1

Z
o

Shows selected output range

OutputRanged ...1 V

OutputRanged ...5 V

OutputRanged ...1 0 V

Output Range 0.2 0 mA

AIWIN|FR|O

OutputRange 4 ..20 mA

445

fl

ustomer selectable scale low 1 (part 1)

Processing Scale Low 1

44’ 5

fl

= =

00

ustomer selectable scale low 1 (part 2)
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MEASUREMENT SOLUTIONS
44° 5 fl i

, Processing Scale High 1 9 Customer selectable scale h!gh 1 (part 1)

44° 5 fl | Customer selectable scale higliphart 2)

U Example see below
44' 5 Source for Analog Output 2 N No. Shows selected source

(Depends on device type) ' - Same as for Analog Output 1

No. Shows selected output range
4 4’ 51 Output R Analog Output 2 !
utput Range Analog Output 2 () - Same as for Analog Output 1

44" 5 !

’ Processing Scale Low 2 f 9 Customer selectable scale low 2 (part 1)
445 f! | Customer selectable scale low 2 (part 2)
44° 5 fl i

, Processing Scale High 2 9 Customer selectable scale h!gh 2 (part 1)
44° 5 fl |9 Customer selectable scale higlfgart 2)

U Example see below
. Source for Analog Output 3 No. Shows select source
44" 5 .
(Depends on device type) - Same as for Analog Output 1
44 5| Output Range Analog Output 3 No. Shows selected output range
- Same as for Analog Output 1
44’5 fl

’ Processing Scale Low 2 9 Customer selectable scale low 3 (part 1)
44’5 fl | Customer selectable scale low 3 (part 2)
44’ 5 fl i

’ Processing Scale High 2 9 Customer selectable scale h!gh 3 (part 1)
44’5 fl | Customer selectable scale higlipart 2)

U Example see below
4 4’95 | Analog Output 1 Current Load 9 Load Resistor for DAC10 .. 500
4 4’ 51 Analog Output 2 Current Load 9 Load Resistor for DAC20 .. 500
4 4’ 51 Analog Output 3 Current Load 9 Load Resistor for DAC30 ..Q500
U Load Resistor arenly for Output Rang® ...2 0 dA..2/0 mA f or compe
44’ 52 Reserved 1 Undefined
44’ 5 1 Gives back Modbus Exception Code 02

Description of the analog output

The output range of the measured sensor Source can be scaled to the processing area (Scale Low and Scale

High).

The output range of the analog outputs depends of the selected Output Stage and cannot be changed.

The Scale Low value will be projected to Range Low value and the Scale High value to Range High value of the
selected Output Range (0...1V, 0...5V, 0...10V, 0...20mA, 4...20mA).

It applies: Scale High must be greater than Scale Low

Example:

Scale Low and Scale High should not exceed the range of £100'000'000.0
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MEASUREMENT SOLUTIONS

2 ®
S T
% Measured Value = -5 [Pa] r%
8 ‘ S8l Processing Area
| ﬂ Measured-Range
| |
25 [Pa] 25 [Pa]
2 ®
5 T
an Q
ov o aﬁ 1.0v
ov ,;‘E ,5‘2 5.0V
ov Voltage-Output [ 10.0v
OmA B Current-Output 20.0mA
2.0mA Output Value =4.0V Output-Range 20.0mA

Calculation of the resulting value (Output Value):

St vo W0 gt 4+ bl B4 P o
PO amp 0w 15 5eal Witea 14+ Pu
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2.5.9 Display Settings
Adjustments to the PF4/5 display concerning appearance and content can be configured.

Register Name Flags Description

4 4 6 | Display Bits 1 Not yet used undefined

No. | Shows slected sourcefor PF4/5 +solo
No value displayed

Differential Pressure

Not valid! Don't use!

Not valid! Don't use!

Not valid! Don't use!

Analog Input

Ambient Pressure

Flow(Use anly if Flow is activated)
Volume FlowUse aly if Flow is
activated)

0 |INOO|A~AWIN|IFL|O

Z
o

0 N[OOI WIN|IFL|O

Shows slected sourcefor PF4/5 +1C2
No valuedisplayed
Differential Pressure
HC2 Humidity
HC2 Temperature
HC2 Calculation
Analog Input
Ambient Pressure
Flow(Use aly if Flow is activated)
Volume FlowUse aly if Flow is
activated)

Display Row 1

44° 6
(Depends on device type)

Shows slected sourcefor PF4/5 +
Pt100

No value displayed
Differential Pressure
Not valid! Don't use!
Pt100 Temperature
Not valid! Don't use!
Analog Input
Ambient Pressure
Flow(Use aly if Flow is activated)
Volume FlowUse aly if Flow is
activated)
Display Row 2 Shows slected source
(Depends on device type) - Same as for Display Row 1
Display Row 3 No. Shows slected source
(Depends on device type) - | Same as for Display Row 1

Z
o)

O IN|O|(O|~A|W|INF|O

Z
2

44’ 6

44’ 6

Display Row 4 No. | Shows slected sourcefor PF4/5 4solo

0 | No value displayed
1 Differential Pressure

44’ 6

(Depends on device type)
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Not valid! Don't use!

Not valid! Don't use!

Not valid! Don't use!

Analog Input

Ambient Pressure

Flow(Use only if Flow is activated)

0 N[OOI~ WIN

Volume FlowUse only if Flow is
activated)

Flow Duct AredUse only if Flow is
activated)

Z
o

Shows slected sourcefor PF4/5 4HC2

No value displayed

Differential Pressure

HC2 Humidity

HC2 Temperature

HC?2 Calculation

Analog Input

AmbientPressure

Flow(Only if Flow is activated)

Volume FlowOnly if Flow is activated)

OO N[OOI [WIN|FRO

Flow Duct AredOnly if Flow is activated

No.

Shows slected sourcefor PF4/5 +
Pt100

No value displayed

Differential Pressure

Not valid! Don't use!

Pt100 Temperature

Not valid! Don't use!

Analog Input

Ambient Pressure

Flow(Only if Flow is activated)

Volume FlowOnly if Flow is activated)

0
1
2
3
4
5
6
7
8
9

Flow Duct AredOnly if Flow is activated

4 4

Pixel Color

'E

olor for pixel

4 4

Pixel Color Alarm

'E

4 4

PixelColorPre-Alarm

=

C
Color for alarm
Color for prealarm

[l Ne NN N o))

4 4

PixelColorBackground

=

1
1
|
1

Color for background

44 6

Display Brightness

No.

Shows slectdisplay lrightness

Displaybrightness20%

Displaybrightness30%

Displaybrightness40%

Displaybrightness50%

Displaybrightness60%

Displaybrightness70%

Displaybrightness80%

N[OOI IWINIF|IO

Displaybrightness90%

[ee]

Displaybrightness100%

44’ 61
44’ 6

Reserved

1 Undefined
i Gives back Modbusxception Code 02
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MEASUREMENT SOLUTIONS

2.5.10 Alarm Settings
For most sensors, it is possible to set alarm values for a Low and High level with Hysteresis and pre-alarms
values to Low and High level.

Values of the selected sensor, which are located below the low alarm or above the high alarm (or pre-alarm),
trigger an alarm (or pre-alarm). The value specified for the alarm function Hysteresis is used for both the Low
and the High alarm. Hysteresis is not used for pre-alarm.

To activate the alarm, you have to set the corresponding Alarm Bit to ON.

Note!

Be sure to select alarm values inside the operating range of the sensors. Valid ranges depends
on selected measuring value and selected unit.

Register Name Flags Description

No. | Shows slected sourcefor PF4/5 +solo
Differential Pressure

Not valid! Don't use!

Not valid! Don't use!

Not valid! Don't use!

Analog Input

Flow(Use aly if Flow is activated)
Volume FlowUse aly if Flow is
activated)

o || (WINFLO

No. | Shows slected sourcefor PF4/5 +HC2
Differential Pressure

HC2 Humidity

HC2 Temperature

HC2 Calculation

Analog Input

Flow(Use aly if Flow is activated)
Volume FlowUse aly if Flow is
activated)

Alarm Bits
44’ 7 f!
(Depends on device type)

o || (WINF|O

Shows slected sourcefor PF4/5 +
Pt100
Differential Pressure
Not valid! Don't use!
Pt100 Temperature
Not valid! Don't use!
Analog Input
Flow(Use anly if Flow is activated)
Volume FlowUse aly if Flow is
activated)
0 = Alarm Value is OFF, 1 = Alafatue is ON

No.

O OB (WIN|FL|O

44 7\ i fl | Alarm value differential ppssurelow (part 1)
Differential Pressure Low - -

447 fl 9 Alarm value differential gssurelow (part 2)

44 7 fl [ i [
Differential Pressure High 1 Alarmvalue qwferen'_ual pessureh!gh(part 1)

447 fl 1 Alarmvaluedifferential pressurehigh (part 2)

ROTRONIC AG - Grindelstrasse 6 - P.O. Box 451 - CH-8303 Bassersdorf - P: +41 44 838 11 44 - measure@rotronic.ch - www.rotronic.com
A PST Brand Certified ISO 9001



PF4/5 — Bedienungsanleitung
E-M-PF4_PF5-Modbus_V1.1/© 2019

rotronic

MEASUREMENT SOLUTIONS

4 4

Analog Input PréAlarm Low

fl

Pre-alarm value analog input logpart 1)

fl

Pre-alarm value analog input lo{part 2)

4 4

4 4

Analog Input PréAlarm High

fl

Pre-alarm value analog input higlpart 1)

fl

Pre-alarm value analog input higlpart 2)

4 4

Flow Low

fl

Seite 32
447 £ 1 Alarmvalue differential pessurehysteresiqpart
Differential Pressure Hysteresi 1) - - -
447 £ i Alza)rmvalue differential pessurehysteresigpart
4 4" 7| Differential Pressure Pralarm | f! | Y Prealarm value differential gssurelow (part 1)
44" 7| Low f! | Prealarm value differential gessurelow (part 2)
440 7 £ 1 Prealarm value differential ppssurehigh (part
Differential Pressure Psalarm 1)
44 7 High f i Prgalarm valudifferential pressurehigh (part
44" 7 | Humidity Low f! |1 Alarm value humiditydw (part 1)
44 7| Usealyif HCZ is used f1 |1 Alarm value humiditydw (part 2)
4 4" 7 | Humidity High fI | {1 Alarm value humidity igh (part 1)
4 4° 7| Usealyif HC2 is used fl |9 Alarm value humidity igh (part 2)
4 4" 7 | Humidity Hysteresis fl |1 Alarm value humidity ysteresis (part 1)
4 4’ 7| Usealyif HC2 is used f1 |9 Alarm value humidity ysteresis (part 2)
4 4" 7 | Humidity PreAlarm Low f! |1 Prealarm value humidity lowpart 1)
44 7| Usealyif HCZ is used f1 | Prealarm value humidity lovjpart 2)
4 4° 7 | Humidity PreAlarm High fl' | Prealarm value humidity higfpart 1)
4 4’ 7] Usealyif HCZ2 is used f! | Prealarm value humidity higkpart 2)
44" 7] Temperature Low f!' |1 Alarm value temperatureolw (part 1)
4 4 7| Usealyif HCDrPtlOOisused | f! |q Alarm value temperatureolw (part 2)
4 4" 7| Temperature High fl | Alarm value temperatureigh (part 1)
4 4 7] Usealyif HCDrPtl0Oisused | f! | Alarmvalue temperature lgh (part 2)
4 4° 7 | Temperature Hysteresis fl' | Alarm value temperatureysteresis (part 1)
4 4 7] Usealyif HCDr Ptl0Oisused | f! |q Alarm value temperatureysteresis (part 2)
4 4" 71 Temperature PreéAlarm Low fl' |1 Prealarm value temperature lofpart 1)
4 4 7| Usealyif HCDrPtlOOisused| f! |q Prealarm value temperature lovjpart 2)
4 4" 71 Temperature PreAlarm High f! |1 Prealarm value temperature higfpart 1)
4 4 7] Usealyif HCDrPtl0Oisused | f! | Prealarm value temperature higfpart 2)
4 4° 7| Calculation Low fI' | Alarm value calculatioroW (part 1)
4 4° 7] Usealyif HC2 is used f! |9 Alarm value calculatiomW (part 2)
4 4" 71 Calculation High f! |1 Alarm valuecalculation ligh (part 1)
4 4" 7] Usealyif HC2 is used f1 |9 Alarm value calculationigh (part 2)
4 4" 71 Calculation Hysteresis f! |1 Alarm value calculationysteresis (part 1)
4 4’ 7] Usealyif HC2 is used f! |1 Alarm value calculationysteresis (part 2)
4 4’ 7| CalculatiorPre-Alarm Low f!' | Prealarm value calculation logpart 1)
4 4° 7] Usealyif HC2 is used f! |1 Prealarm value calculation loypart 2)
4 4" 74 Calculation Pré\larm High f! |1 Prealarm value calculation higjpart 1)
4 4° 71 Usealyif HC2 is used fl |9 Prealarm value calculation higipart 2)
447 Analog Input Low fl | Alarm value analog inpuow (part 1)
447 fl | Alarm value analog inpubw (part 2)
44° 7 Analog Input High fl |9 Alarm value analog inpuu:gh (part 1)
44° 7 fl |9 Alarm valueanalog input figh (part 2)
447 Analog Input Hysteresis f! | { Alarm value analog ?npuMsteresis (part 1)
44° 7 f! |1 Alarm value analog inputyisteresis (part 2)
7 1
7 1
7 1
I 1
/ 1

Alarm value flowdw (part 1)
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4 4 71 Use aly if Flowis activated fl |1 Alarm value flowdw (part 2)
44’ 71 Flow High f! |9 Alarm value flow lgh (part 1)
4 4 7| Use aly ifFlowis activated f1 |1 Alarm value flow lgh (part 2)
4 4° 7} Flow Hysteresis f! |1 Alarm value flovhysteresis (part 1)
4 4 7| Use aly if Flowis activated f! |9 Alarm value flow Wsteresis (part 2)
4 4° 71 Flow PreAlarm Low fl' | Prealarm value flow lowpart 1)
4 4° 7| Use aly if Flowis activated f! |1 Prealarm value flow lowpart 2)
4 4° 7| Flow PreAlarm High f! |9 Prealarm value flow higlfpart 1)
4 4 7 | Use aly ifFlowis activated f1 |1 Prealarm value flow higifpart 2)
44" 71 Volume Flow Low f! |1 Alarm value volume flowolv (part 1)
4 4 7 | Use aly if Flowis activated f! |1 Alarm value volume flovolv (part 2)
4 4" 7| Volume Flow High fl | Alarm value volume flowigh (part 1)
4 4 7 | Use aly ifFlowis activated f1 |1 Alarm value volume flowigh (part 2)
4 4" 7| Volume Flow Hysteresis fl |9 Alarm value volume flowysteresis (part 1)
4 4’ 7 | Use aly if Flowis activated f1 |9 Alarm value volume flowysteresis (part 2)
4 4" 7| Volume Flow Prélarm Low f! | Prealarm value volume flow lo\jpart 1)
4 4 7 | Use aly ifFlowis activated f1 |1 Prealarm value volume flow lopart 2)
4 4"’ 7 | Volume Flow Prélarm High fl' | Prealarm value volume flow higfpart 1)
4 4 7] Use aly if Flowisactivated f! | Prealarm value volume flow higfpart 2)
44° 77 Reserved 1 Undefined
44 7 1 Gives back Modbus Exception Code 02
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2.5.11 Relay Settings
Setting of relays for all sensors.
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Note!

Alarm Settings).

In order to make use of the PF4/5 relay output, you must first enable the Alarm Bits and set the
corresponding Alarm Levels (low and high) for each sensor that you want to monitor (see

Be aware that more than one Alarm Source can activate the relay

Register Name Flags Description
No. Shows slected alarm level
. . 0 | Off (Nodifferential pressurealarm)
44° 8 ﬁ‘ﬁgbﬁ;’el Differential 1 | Low(Differential Pressure Loatarm)
2 | High(Differential Pressure Higdlarm)
3 | Low or High
- No. Shows slected alarm level
, AlarmLevel Humidity - -
44" 8 . ; Same as foAllarm Level Differential
Use anly if HC2 is used -
Pressure
No. Shows slected alarm level
44 8 AlarmLevel Temperature Same as foAlarm Level Differential
Use anly if HC2r Pt100is used -
Pressure
Al Level Calculati No. Shows slected alarm level
44’ 8 arm e."e "."CU ation Same as foAlarm Level Differential
Use anly if HC2 is used -
Pressure
No. Shows slected alarm level
4 4’ 8| AlarmLevelAnalog Input ) Same as foAlarm Level Differential
Pressure
No. Shows slected alarm level
, AlarmLevel Flow - -
44 8 . . . Same as foAlarm Level Differential
Use aly if Flowis activated -
Pressure
No. Shows slected alarm level
, AlarmLevelVolume Flow - -
44 8 . . . Same as foAlarm Level Differential
Use aly if Flowis activated -
Pressure
No. Shows slected alarm Off sequence
Alarm never ends!
0 | O The relay stays energized until it will
be de-energized manually
Off when alarm ends
44 8| AlarmOff 1 | O The relay will be d?nerglzed as soon
as the alarm condition ends
Off after Timeout
U The relay will remain energized for th
2 o ) ) .
specified durationTimeou) even if
the alarm condition has ended
3 Off after alarm ends or aftefimeout
4 4 8| On Delay ! 1 On delay time for relay 0 65536
U If alarm condition occurs, the relay will be energized after specified OnDelay time
4 4° 8| Alarm Time ! 1 Maximal alarm time for relay O 6553
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U Time in seconds between the occurrence of the trigger criterion and thengegizing of
the relay. This timeout will be active whé¥if after Timeouis chosen
44" 8| Mute On/Off ﬂIfQN I't's possi bl eMuteo
Time
4 4° 8 | Mute Time ! I Mutetime( 0O .. 65536 [ s])
0 Time in seconds the relay will be muted before the alarm went omagalarm is still
active
44’ 81 Reserved 1 Ur_1defined _
44’ 8 1 Gives back Modbus Exception Code 02
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2.5.12 Analog Input Settings
The input range of the analog input covers 0 to 10.0 [V] resp. 0 to 24.0 [mA], depending on Analog Input Type.

rotronic
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Register Name Flags Description
Bit Description of the Analog Input bits
0 Auto Unit
4 4° 9 ( Analog Input Bits U See below
1'5"1 Reserved
No. Select Analog Input Source
449 Analog Input Type 0 | Voltage( O 10V)
1 | Current( 0 24mA)
U The same value as \falue Type> Analog Input Select
447 9 £ 9 Customer selectable input range (low level) (p
Input Range Low 1) -
447 9 £ 9 Customer selectable input range (low level) (p
! 2)
447 9 £ 9 Customer selectable input range (high level)
Input Range High . (part 1)
447 9 £ 9 Customer selectable input range (hilgvel)
' (part 2)
447 9 £ 9 Customer selectable proc. range scale low (pa
. ' 1)
Processing Range Scale Low
447 9 £ 9 Customer selectable proc. range scale low (pa
! 2)
447 9 £ 9 Customer selectable proc. range scale Hjogurt
. ) ) 1)
Processing Range Scale High -
447 9 g g g £ 9 Customer selectable proc. range scale high (p
! 2)
U Example see below
44’ 91 Reserved 1 Undefined
44 9 1 Gives back Modbus Exception Code 02
Auto Unit: Off the text in the field Unit: Analog Input String in the section Value Unit will be showed.
Auto Unit: On if the field Unit: Analog Input String in the section Value Unit is empty, the following

automatic unit string will be used:

Analog Input Voltage Current
Sel
ect
Auto Unit Vv’ “‘mA”

If the field Unit: Analog Input String in the section Value Unit is not empty, e.g. set to “ppm”, the
unit in the field Unit: Analog Input String will be used, in this case “ppm”.

Description of the analog input
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The input range of the analog input covers 0.0 [V] to 10.0 [V] resp. 0.0 [mA] to 24.0 [mA], depending on Analog
Input Type.

The input range (Range Low / High) of the analog input can be scaled to a processing area (Scale Low /
High).

Note!

Range High must be greater than Range Low and Scale High must be greater or equal
Scale Low.

Don’t exceed the selected maximal and minimal limits of the input range.
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Examples:
3 5
3 I
) %
g &
E Input Value 2.5 [V] aﬂ".‘
0.0 [V] | Voltage-Range 10.0 [V]
0.0[m Current-Range 24.0 [mA]
Selected Input Range
25 [°C] . 100 [*C]
| Selected Processing Range
Processing Area
2 J €
. ” ol
8 Displayed Value 6.25 [°C] T
L 2
3 ®
3 T
% 1]
£ ADC Value 7.6 [mA] g
0.0 [V]] o ] Voltage-Range |10.0 [v]
0.0 [mA] Current-Range |24.0 [mA]
mA ’\ Selected Input Range z gel
3.0mA 1B.0mA
800 . 2'000
Selected Processing Range /
\J Processing Area

Displayed Value 1"168 [ppm]

Scale Low
Scale High|

Calculation of the resulting value (Displayed Value):

oot asones Tt O ut Pu o {44aal Hiteu:

T+ FaTH+ Pu- " 4o
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2.5.13 Flow Settings

Setting of f

low specific values.

Register Name Flags Description
Bit Description of the Flow bits
0 OFF- Flow measurement is OFF
45 0| Flow Bits ON - Flowmeasurement is ON
15'1 Reserved
4 5020 | Duct Area f! |§ Customer selectablfow area(part 1)
45'003 | Only ifFlow is activated f! |1 Customer selectable flow ardpart 2)
45004 | KL Factor fl' | Customer selectablfiow KL factofpart 1)
45 0 Only ifFlow is activated f! | Customer selectabliow KL factofpart 2)
45’ 00 Reserved M Undefined
45’0 1 Gives back Modbugxception Code 02
Duct Area: Channel area for the calculation of the volume flow. Unit is defined in Value Unit
KL Factor: Actual KL factor for the calculation of the volume flow

« Calculation formula

Total pressures average Static pressures average
3 i low pressure
Velocity (m/s)* = K_x\/ Pt-Ps (high pressure) flow.p) )
with Pt and Ps in Pa = Area in depression
Air flow (m*/h)* = K X\ [ Pd x S x 3600 Velocity
with Pdin Paand S in m* \

GZ Area in depression

K, : DEBIMOblade factor
Pt: total pressure « Mounting examples
Ps: staticpressure

S : ductsection (m2)

Pd =Pt-Ps=dynamicpressure
Factor of velocitycalculation K| =1

* Theoretical, with the specific weight of the air 1,2Kg /
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2.5.14 Explanation of Flags
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Character values separated in succeedigjsters 2 characters per register

After restart of the device, theReference Valueme always set to 0.0

These are floatalues (32vit IEEE754), separated in two succeeding registerbi(sh

How tobring togeher part 1 and part 2 of the 38it float-value, depends on th8wap Modeof the
Modbus communication (seBevice Specific Settingad Selectable Swap Modésr Rotronic
Device}

Attention!

It is not possible to verify thealue, written to this register.

Most of theSpecific Holding Registerannot be validated, if Modbus commakidrite Multiple
Registelis used

These are 3dit values, separated in two succeeding registersk{it§). How to bring together part 1
and part 2 of the82-bit valug depends on th&wap Modeof the Modbus communication (see
Selectable Swap Modes for Rotronic [Beg

15[1af13]1z]uaJw0][ s [ e[ 76 [s[a]s]2]1]o
[ T T 1

Red Green Blue
[15]1a13]J12]11]10] o[8[ 76 ][5 4]3]
[eTafafsTafoJolololofololo]

Color Bits:

2[1]0]
o] o] o]

e.g. Red

2.5.15 Example: Read Holding Register

Read Display Settings (Registers 44'602 to 44'605)

RTU Example:

TCP Example:

Transmit | 01 03 ae 39 00 04 b4 ec
Receive | 0103 08 00I01 D0I02 0OI0S DOWE oc |
d5
Transmit | MBAP 01 03 ae 39 00 04
Receive | MBAP 01 03 08 00102 00'02 0008 00
Field Bytes | Value Description
MBAP 7 MBAP | MBAP header (see Modbus RTU / TCP)
Checksum 2 CRC | CRC Checksum (see Modbus RTU / TCP)
Modbus RTU Address (Device Number +
RTU number 1 0x01 1)
(see Device Specific Settings)
Function code 1 0x03 | Read Holding Register
Starting address 2 Oxae39 | = 44'601 (Attention! register number — 1)
Quantity of registers 2 0x0004 | = 4, means read 4 registers

=81 2*N, means numbers of returned
bytes

Display Row 1: Differential Pressure

Display Row 2: Humidity

Display Row 3: Temperature

Display Row 4: Ambient Pressure
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For detailed information about Modbus protocol Read Holding Register, see:
(http://modbus.org/docs/Modbus _Application Protocol V1 1b3.pdf).
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2.5.16 Example: Write Holding Register

2.5.16.1  Write Display Settings (Registers 44'602 to 44'605)

RTU Example:
Transmit | 01 10 ae 39 00 04 67 09
Receive | 01 10 ae 39 00 04 31 2f
TCP Example:
Transmit | MBAP 01 10 ae 39 00 04 08 0108 00102 GO0A 0000 |
Receive | MBAP 01 10 ae 39 00 04
Field Bytes | Value Description
MBAP 7 MBAP | MBAP header (see Modbus RTU / TCP)
Checksum 2 CRC | CRC Checksum (see Modbus RTU / TCP)
Modbus RTU Address (Device Number +
RTU number 1 0x01 | 1)

(see Device Specific Settings)

Function code 1 0x10 | Write Multiple Register
Starting address 2 0xae39 | = 44'601 ( Attention! register number — 1)
Quantity of registers 2 0x0004 | = 4, means read 6 registers
- =8| 2*N, means numbers of returned

1 ~
bytes
Display Row 1: Temperature

2% N Display Row 2: Humidity

Display Row 3: Differential Pressure
Display Row 4: No value displayed

Note!

After writing a Write Multiple Register command, it needs a restart of the device to activate the
selected changes (see Device Actions or Reset Device).

For detailed information about Modbus protocol Write Multiple Register, see:
(http://modbus.org/docs/Modbus _Application Protocol V1 1b3.pdf).
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