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1 Introduction

The EC-Control application manual is used to provide numerous application-related examples and detailed
descriptions, as a support for configuration and parameterization, and as supplementary documentation for
the EC-Control manual (Art. no. 25717-2-0199).

All the parameters listed in section 3.7 Overview of parameters can also be configured with the FanSetApp
(Android) for devices with RFID technology from MODBUS 6.0 onwards.

1.1 Using this manual

W Before you start to configure a connected MODBUS device, read chapters 1, 2 and 3 completely.

B Chapter 4 describes basic functions and should be fully read before the first use in order to be able
to perform the necessary program configurations and to understand relationships

B Chapter 5 deals with the number of configuration options based on various application examples
and can be used as required.

1.2 Text conventions
ltalics are used in this manual for user entries or predefined values in selection lists.

[Text in square brackets] indicates menus, commands, registers, buttons and all other texts within the
software.

2 Safety information

Read the EC-Control manual (Art. No.: 25717-2-0199) and this application manual carefully before starting
work on EC-Control. Malfunctions may occur if warnings and this documentation are not observed. Please
also pay attention to the operating instructions of the MODBUS devices, where you may find further
relevant safety instructions and information.

Handling is to be carried out in accordance with national and country-specific health and safety
regulations.

/\ Preventinadvertent switching on of a MODBUS device! This could result in serious or even fatal
\lnjuryl Always operate fans with guard grills and take appropriate safety precautions!

/\ This software has not been designed for use in safety-critical systems or to perform safety-relevant
\ functions. This software has no real-time capability!
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3 Basic principles and explanations of EC-Control

EC-Control enables visualization and parameterization of ebmBUS and MODBUS networks.

In particular, EC-Control permits the following activities:

interface converters)

Setting parameters such as mode of operation, set value and control parameters
Changing the address
Readout of parameters such as actual speed, serial number and date of manufacture

Readout of error status and error memory

Monitoring of systems, including the facility to report errors by e-mail

Management of several systems within one program installation, useful for service technicians
Support of RS232/RS485, USB/RS485, Bluetooth/RS485 and Ethernet/RS485 interface converters
Simultaneous monitoring of ebmBUS- and MODBUS-based plant component (requires a minimum of

This application manual is a supplementary document for the EC-Control manual (Art. No.: 25717-2-0199).
It is intended to help make full use of the scope of EC-Control V3.30 through examples of applications.

Attention: The application manual contains screenshots from EC-Control V3.30. Images of the EC-Control
software may therefore differ from your version. MODBUS devices with the MODBUS protocol, version
V/5.00 or later, were used. Devices with older firmware do not offer all functions.

The parameter setting mask is divided into the following categories:

Angezeigter Ventilator
Einstellungen des Ventilators

Phys. Adresse
Gerate Typ

Ubersicht

Eh Einstellungen
Parametersatz 1
Parametersatz 2
10 Konfiguration
Sensoreinstellungen
Eingangskennlinie 1
Eingangskennlinie 2
Ausgangskennlinie
Sollwertrampe

Fig. 1: EC-Control overview

MODEUS1_8
8 @ 127.0.0. 1:8000
MODBUS ebm-papst Standard

~
Sollwert %

Sallwertquelle

Sollwert im EEPROM speichern

Ist Drehzahl 1fmin
Ist PWM %%

Aktive Betriebsart

Categories

B Overview
B Settings
B Information

This manual describes the Overview
and Settings menus.

Drehrichtung PWM Steuerung
Notlauf Funktion Aktiver Parametersatz | 1
Grenzwerte
Kommunikationsparameter Umschaltung Parametersatz RS485/Bus
Motor Einstellungen . .
Motor Leistungsbegrenzung Aktiver Wirkungssinn KiihlenMNegativ
Winter Funktionen Umschaltung Wirksinn RS485/Bus
Laden,Sichern

= Informationen Status Ventilator OK
Istwerte
Geratedaten h

o Setzen w Alle setzen Gl Reset
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3.1 Set parameters and reset errors

& Ventilatoreinstellungen X
MODBUS1_13
13 @ 127.0.0. 1:8000
MODBUS ebm-papst Standard
List ———— e =
& Snatelungen St e
o e Solnertaucle howsms
Parametersatz 2
10 Konfiguration Sollwert im EEPROM speichern O
- Eaiva o —
- Eingangskennlinie 2
! IstPWM %
usganetenririe b ]
sohermoe seesersimn sy
Drehrichtung
tatrrian e e
Grenzwerte
pv— Unsctung aaneest wma
RFID Passwort
ver irungesn KenNegary ]
Motor Einstellungen
iy oneshang dirkecn Rowsme
Winter Funktionen
i s N
-~ Kalibrierung Vibrationsausblendungen
sibeation & A 2
o seen W e Qe —— Buttons
F1 driicken far Hilfe zum gerade ausgewahiten Ventiator Paramerer

Changed parameters are transferred to an individual MODBUS device
(which is selected in the left-hand list).

Changed parameters are transferred to all MODBUS devices in the left-
hand list.

Other MODBUS devices can be added to the list using drag & drop from the
structure tree.

Control

Certain errors (such as motor overheated) must be reset after remedying
the problem with this button for an individual MODBUS device (which is
selected in the left-hand list).

Alternatively, the power supply can be interrupted and then restored or the
Enable/Disable signal removed and reset.

Basic principles and explanations of EC-

Errors (such as motor overheating) must be reset after remedying the
problem with this icon for all MODBUS devices listed in the left-hand list.
Alternatively, the power supply can be interrupted and then restored or the
Enable/Disable signal removed and reset.
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EC-Control works with three possible operating modes. The mode in EC-Control V3.30 can be selected

under [Settings] > [Parameter set 1 or 2] > [Operating mode (P1) or (P2)].

| [ Angezeigter Yentilator
Einstellungen des Wentilatars

Phys, Adresse

Gerdte Typ

MODELS Plug Fané
2 @ EPTED94Q
MODBLS ebm-papst Standard

- Ubersicht

L:} Einstellungen

- Parametersatz 1
Parametersatz 2

- Sensoreinstelungen

- Eingangskennlinie 1

- Eingangskennlinie 2

-+ Ausgangskennlinie

- Solwertrampe

- Drehrichtung
Motlauf Funkkion

- Grenzwerte

- Kommunikationsparameter
Motar Einstellungen

- Bremsen

- Ladenjsichern

(=} Informationen

- Istwerte

- Gerstedaten
- Elekkronik.
Mator

| »

Aktiver Parametersatz
Guelle Fir Parametersatz
Patametersatz
Eetriebsart (P1)

Iin Py (P13 (%]

Max Py (P13 [%]
Motor Stopp enable (P13
‘Wirkungssinn (P13
P-Fakkor (P13 [%]

I-Faktor (1) [%]

I

[Rsaes s 4|

IParametErsatz 1 j

[o

Sensorregelung
PWM Steuﬂ'ung

7o

I

IKUhIen,iNegativ j

|50,12

f6,25

Operating modes

& Seteen

v Alle setzen

Gl Reset

The selection of the mode is
crucial for many other functions
Operating modes can be assigned
independently of each other to the
two parameter sets P1 and P2

Fig. 2: Operating modes

B Speed control (closed-loop speed control)

Set values and actual values are specified directly as speed in revolutions per minute (rpm).

The current speed is determined by the electronics and adjusted according to the set value by the
controller. The MODBUS device attempts to compensate for any faults or load changes that occur
and so keep its speed constant.

W Sensor control (closed-loop sensor control)
The sensor records the actual value, e.g. as a temperature, pressure or air flow. The set value is
specified in the same unit. If there is a control difference between the set value and actual value, the
MODBUS device attempts to minimize this, despite any disturbance variable influences.

B PWM control (open-loop control)
Pure control. This mode has no feedback, which would be necessary to compensate for disturbance

variables that occur for example. P and | factor are omitted here.
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Use of EC-Control in customer applications

Control

MODBUS



Introduction

Setting options and basic functions via Basic principles and explanations of EC- Safety information

Use of EC-Control in customer applications

Control

MODBUS

10

ebmpapst

EC-Control Application Manual
Do

3.3 PWM control/Open-loop control

The control system is an open-loop control system in which the set value influences the output variable, but
not vice versa (see Fig. 3). The aim of this is to switch the output variable x (actual value) to the desired
reference variable w (set value) by choosing the correct manipulated variable y. There is no comparison
between the set value and actual value and correction of the manipulated variable derived from it. Any
interference is not compensated.

Disturbance variable
i
. Manipulated Output variable/
Reference variable/
<ot vallo Control variable Controlled actual value
—» system » system —»
w y (process) X

Fig. 3: Block diagram of an open-loop control system

Open control loop with 0-10 V / PWM controlled MODBUS device (Fig. 4):
Y4

0-10 V signal/

Reference PWM sianal l Physical
variable/ : D M f o< \ » quantity
set value w y w

Fig. 4: ebm-papst open-loop control (fan)

A 4

3.4 Speed control/sensor control/closed-loop control

In a closed-loop control system, the actual value x is recorded and compared with the set value w as the
feedback variable r via a measuring device (see Fig. 5). In the comparison element, these values are used
to calculate the control difference e. It is also referred to as the control deviation. This is the difference
between the set value and the feedback variable, which is constantly recalculated, as the control loop is
permanently influenced by any disturbance variables z. In contrast to the open-loop control described
above, this feedback enables the closed-loop control to compensate for disturbance variables that occur,
so enabling the control variable x to approach the set value progression.

The following definitions apply to Fig. 5 and Fig. 6:

Reference variable (set value)
Control difference

Controller output variable
Manipulated variable
Disturbance variable

Control variable (actual value)

X N< c @ =
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| 1
o i e i
! : Comparison : i : !
.1 element - : : | Actuatrling y
! . e=w-r ontrol | u [ -y element
—— ) > i > ; > ! ———>
- - element [ ! (| Actuator 2 Contralled
i : . : : i system
- e s | :
| mmmmmm e e R !
i Controller | Actuating device
S
Control system
Measuring
r device

Fig. 5: Block diagram of a closed-loop control system

In general, no distinction is made between the controller output variable u and the manipulated variable y;
instead, both are referred to collectively as the manipulated variable y. The influence of the measuring
device is often ignored, which means that the feedback variable r is frequently referred to as the control
variable (actual value) x.

The following simplified control loop results:

PI controller z
+ - -
Chgm Do)
— 50— —
4 N

(+) i
Closed loop speed control :

R R U

Sensor control P

X

Fig. 6: ebm-papst closed control loop

Typical measuring devices for fans are pressure, air flow and temperature sensors.
The set value w can be set by analog means or preset digitally using the EC-Control software.
A PI controller has the task of balancing the control difference and so attaining set value = actual value.

11

Introduction

Setting options and basic functions via Basic principles and explanations of EC- Safety information

Use of EC-Control in customer applications

Control

MODBUS



Introduction

Basic principles and explanations of EC-

Setting options and basic functions via

Use of EC-Control in customer applications

Control Safety information

MODBUS

12

ebmpapst

EC-Control Application Manual

3.5 Direction of action of a control loop (only for “Sensor control” operating mode)

function is not relevant for the other two modes. As shown in Fig. 7, on changing the direction of action the
control difference of the set value and the actual value is reversed (cooling/Negative) and so the resulting

control difference is changed. No distinction is made below between feedback variable r and set value x.

Reverse direction of action

CL Sensor control

|

|

|

1

|

I Reference variable/ Cooling
: set value ,

: T
| 1

I /:/
: |

I |

1 1

| Cor_1tro| L
1 variable/ X :

| actual value @ /
1 \4

|

1

|

In case of positive direction of action ("Heating"):
In case of negative direction of action ("Cooling"):

Control difference = set value - actual value
Control difference = actual value - set value

angezeigter Ventilator
Einstellungen des Yentilators

Phys. Adresse

Gerdte Typ

MCDEUS Plug Fané
2 @ EPTEDS40
MODEUS ebm-papst Standard

Controller function

Heating/Positive or Cooling/Negative

- Ubersicht

=S Einstellungen

- Parametersatz 1

- Parametersatz 2

~ Sensoreinstellungen

- Eingangskennlinie 1

+ Eingangskennlinie 2

+ Ausgangskennlinis
Sollwertrampe

+ Drehrichtung

- MoHauf Funktion
Grenzwerte

+ Kommunikationsparameter

- Maokor Einstellungen
Bremsen

- LadenjSichern

[=h Informationen

Ishwerte

- Gerdtedaten
- Elekrronik
Motar

in, Sensorwert

Max. Sensorwert
Sensoreinheit

Quelle Sensor Isbwert
Wirksinn Quelle
Wirkungssinn (P1)
Wirkungssinn (P2}
Regelbereich (P1) [*C]

Regelbereich (P2} [°C]

|-

Je0

<

ainzujinzt =l
|rs4aspus |
kiihlenyhiegativ =l

=

IHeizem’PDswtiv

|

Je7.12

B Controller function determines
sign for calculating control
difference

B Adjustable for both parameter
sets

B Terms Heating and Cooling are
also used for pressure and air
flow control systems

o Seteen

V Alle setzen

Gl Reset

Fig. 8: Controller function
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However, the direction of action has no influence whatsoever on the direction of rotation of the motor, only
on the calculation of the control difference.
Changing the direction of action can be understood by observing the x-axis in Fig. 9. Usually,

EC-Control Application Manual

value > actual value.

PWM T
100 % B S P /
“Heating” “Cooling”
— N
0% | »  Temperature/
Actual value A Set value Actual value B pressure/
Air flow

Fig. 9: Heating/Cooling
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3.6 P andlfactor

Ideally, the deviation between the set value and actual value in a closed-loop control system is zero
(permanent control difference e(t)=0 for t—-<). If there is a difference in the closed-loop control shown
above, the actual value is corrected. The precision and speed of response is dictated by the proportional
component (P component) and the integral component (I component) of the controller.

3.6.1 P control

If the | component of a PI controller is zero, we refer to purely proportional control. A P controller functions
like an amplifier for the control difference e. To understand how the P factor in EC-Control is calculated,
see Fig. 10.

A 1 1
Modulation < Sensor range !
1 1

level ! !
i <+—Control range for low P factor ———» i

| |

1 1

! <4+—— Control range (cr) —» !

i cr for high i

! P factor !

100 % -+----- R R bbbt ro----

1 R 1

! High !

: P factor :

| |

1 1

1 1

i ’ e Low i

' , Lo P factor '

1 - 1

1 / - 1

! ¢ S !

1 / ” - 1

| 7 |

0% . . >
Actual value
Sensor range Set value Sensor range
min. value max. value

Fig. 10: P factor

The actual value is determined by a sensor. The sensor itself is limited by its minimum and maximum
value, also termed the sensor range. The range is specified by the sensor itself, and must be entered in
EC-Control.

The desired set value is defined by analog means (terminal Ain1 U or Ain1 1) or digitally using EC—Control.
The difference between the actual value and the desired set value for which a full modulation of the motor
results is termed the control range. The control range and P factor are interdependent. They are different
representations of the same value. The P factor can be calculated from the sensor range and control
range.

(sensormax—Ssensoryin) Sensor range

P Factor = X 100% =

Controlrange Controlrange

x 100% (1)
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The P factor can be entered using EC-Control. The following applies:

= Too high a P factor can lead to sustained oscillation of the control loop.
= Too low a P factor results in permanent control deviation; the set value is never reached exactly.

The P factor can be used to calculate the P component (proportion of absolute deviation). The control
difference e is the difference between the set value and the current actual value, which is continuously
outputted by the sensor.

Control dif ference e(t)
Sensor range

P Share = P Factor X

(2)

Inserting equation (1) in (2) gives:

Sensor range

x 100% X Control dif ference e(t) Control dif ference e(t)
0 =

P Component =
Control range Sensor range Control range

x 100(3)

If Control dif ference (t) = Control range the motor runs at a maximum modulation level of
100%. If the control difference falls below the set control range, the modulation level drops.

3.6.2 Pl control

Instead of the P controller with a purely proportional component, a Pl controller with an additional integral
component (percentage of the sum all deviations) is now considered.

______________________

Pl controller

w e(t)

Fig. 11: Pl controller

This is referred to as a proportionally integrated controller. The controller output variable u is made up of
the sum of the P component and the | component, whereby the | component attempts to keep the control
deviation at zero over time.

Controller output = P Component + I Component (4)

The calculation of the P component is already known. The | component is calculated as follows.

Control dif ference e(t)

A I Component = I Factor X
Sensor range

15
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The | factor is the value that is entered in EC-Control by the user. If we now add up the difference of the
| component per sampling point over a certain time, we obtain the following equation to calculate the
controller output.

Controller output (t) = P component(t) + Y.-_, Al component(i) (6)

The above equations (2) and (5) for the P and | component thus give:

e(t)

Sensor range

20 (7)

Sensor range

Controller output(t) = P — factor X + ¥, factor x

In order to obtain the standard control engineering representation, a reformulation is necessary.

P factor
Sensor range

I factor

Controller output(t) = e(t) + Y ge() (8)

Sensor range

Equation (8) can be converted into the common equation of a Pl controller by the following reformulations:

P factor
Sensor range

Controller output(t) = (e(t)  Lfactor Yo e(t)) 9)

P factor

With proportional coefficient:

P factor
CSp =
Sensor range

(10)

and the ratio of the sampling time T to the integral time Ty

Ta __ I factor
Tn — P factor (11)

from equations (10) and (11) the commonly used equation (12) of a PI controller results:

Controller output(t) = cs, (e(t) + % f=0 e(t)) (12)

At ebm-papst, the sampling time Ta is 50 ms, which for the | factor results in equation (13):

50ms

I Factor =

X P factor (13)

n

Generally familiar representation format:

Controller output(t) = cs, (e(t) + Tifot e(t)dt) (14)
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3.7 Overview of parameters

All the parameters listed below can also be configured in the de-energized state in the same configuration
in devices with RFID technology as from MODBUS 6.0 using the FanSetApp (Android).

A The MODBUS version ACE designates size 55 and 74 motors with a power output
7 of upto 170 W.

3.7.1 Device status category

Available in MODBUS version
Voxx | e | Gen. 1 | V6X | ACE | Register Holding Value
Device status ® °® ® °® °®
Set value % ° ° ° ° ° D001 H 0 % to 100 %
0 = Analog input Ain1
1 = RS485/bus
Current set value source - - - ° ° D028 2 = Analog input Ain2 )2
3 = PWM input PWMin3 )2
0 = Analog input Ain1
Set value source ° ° - - ° D101 H 1 = RS485/bus
Save set value to . . . . . D103 H 0 = Set value is not saved
EEPROM 1 = Set value is saved
Current speed rpm ° ° ° ° ° D010 | 0 to nMax
Current PWM % ° - ° ° ° D019 I 0 % to 100 %
Active operating mode ° ° - -
0 = Parameter set 1
Current parameter set ° ° - ° - D0O1D 1 = Parameter set 2
0 = Digital input Din2
Source of parameter set 1 = RS485/bus
switch ¢ ) ] R 2l 2= pigital input Din3
3 = Digital input Din1 )’
Current controller o i ) o o DO1E 0 = Heating/Positive
function 1 = Cooling/Negative
0 = Digital input Din3
Source for controller 1 = RS485/bus
function ¢ _ ' ¢ _ iz i 2 = Digital input Din2
3 = Digital input Din1 )’
Status ° ° ° ° e | D011/D012 I

) = Not available in MODBUS version V5.0x )2 Not available in MODBUS version ACE

A When the value of [Set value ] is continually changing, the parameter [Save set value to EEPROM]
must be set to 0 = set value is not saved. This applies to all MODBUS devices, except MODBUS
version 6.x and ACE.
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3.7.2  Settings category

EC-Control Application Manual

Available in MODBUS version
V5.0x | DCI . Input/
V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Parameter set 1 ° ° ° ° °
Current parameter set ) ° - ° ) D01D I ) f FEEEORE
1 = Parameter set 2
0 = Digital input Din2
Source of parameter set 1 = RS485/bus
switch |- Co e | - | Do | 2 = Digital input Din3
3 = Digital input Din1 )!
Internal parameter set ) ° - ° - D105 H ) f RO
1 = Parameter set 2
0 = Closed loop speed control
Control mode (P1) ° ° ° ° ° D106 H 1 = Closed loop sensor control )2
2 = PWM control
Min PWM P1 % ° ° ° ° ° D110 H 0 % to0 100 %
Max PWM P1 % ° ° ° ° ° D10E H 0 % to 100 %
0 = Activated
(motor runs at set value = 0)
Motor stop enable (P1) ° ° ° ° ) D112 H 1 = deactivated
(motor stops at set value = 0)
. 0 = Heating/Positive
Controller function (P1) ° - - ° ° D108 H 1 = Cooling/Negative
P factor (P1) % ° ° ° ° ° D10A H 0 % to 25600 %
| factor (P1) % ° ° ° D10C H 0 % to 100 %
)" = Not available in MODBUS version V5.0x )2 = Not available in MODBUS version V5.00 Lite & DCI Gen. 1
Available in MODBUS version
V5.0x DCI . Input/
V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Parameter set 2 ° ° - ° °
Current parameter set ° ° - ° ° D01D I 0 f kdhaahecd
1 = Parameter set 2
0 = Digital input Din2
1 = RS485/bus
Source of parameter set ° - - ° - D104 H 2 = Digital input Din3
3 = Digital input Din1 )!
Internal parameter set ° ° - ° - D01D H 0 f FEIEE
1 = Parameter set 2
0 = Closed loop speed control
Operating mode (P2) ° ° - ° ° D107 H 1 = Closed loop sensor control )2
2 = PWM control
Min PWM P2 % - ° D111 H 0 % to 100 %
Max PWM P2 % - ° D10F H 0 % to 100 %
0 = Activated
i (motor runs at set value = 0)
Motor stop enable (P2) ° ° ° ° D113 H 1 = deactivated
(motor stops at set value = 0)
Direction of action (P2) . : - | o | o | Diog || bl
1 = Cooling/Negative
P factor (P2) % ° ° - ° D10B H 0 % to 25600 %
-Factor (P2) % ° ° - ° ° D10D H 0 % to 100 %

) = Not available in MODBUS version V5.0x

)2 = Not available in MODBUS version V5.00 Lite
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10 configuration

Available in MODBUS version

V5.xx

V5.0x
Lite

DCI
Gen. 1

V6.x

ACE

Register

Input/
Holding

Value

Mode 10 1

D158

0 = Digital input Din1 (high)

2 = Analog input Ain1 0-10V
5 = Tacho output TachOut

6 = Diagnostic output DiagOut

Mode 10 2

D159

0 = Digital input Din2 (high)
2 = Analog input Ain2 0-10V
3 = Analog input Ain2 4-20mA

Mode [0 3

D15A

0 = Digital input Din3 (high)

1 = Digital input Din3 (low)

4 = Analog output 0-10V

5 = Tacho output TachOut

6 = Diagnostic output DiagOut
7= PWM input PWMin3

Set value source
switch

D16C

0 = RS485/bus

1 = Digital input Din1
2 = Digital input Din2
3 = Digital input Din3

Set value source

D101

0 = Analog input Ain

1= RS485/bus

2 = Analog input Ain2 )?

3 = PWM input PWMin3 )’

Source of
parameter set
switch

D104

0 = Digital input Din2
1= RS485/bus

2 = Digital input Din3

3 = Digital input Din1 )*

Source sensor
value

D147

0 = Analog input Ain1

1 = Analog input Ain2 )2

2 = Maximum (Ain1: Ain2) )2
3 = Minimum (Ain1: Ain2) )2
4 = Average (Ain1: Ain2) )2
5 = Air flow sensor )3

6 = Mass flow sensor )3

Source for
controller function

D12E

0 = Digital input Din3
1= RS485/bus

2 = Digital input Din2

3 = Digital input Din1 )"

Source of rotating
direction

D148

0 = Digital input Din3
1= RS485/bus

2 = Digital input Din2

3 = Digital input Din1 )"

Source disable
input

D16A

0 = Inactive

1 = RS485/bus

2 = Digital input Din1 )

3 = Digital input Din2 )!

4 = Digital input Din3 )!

5 = Digital input Din1 (enable) )
(

6 = Digital input Din2 (enable) )

Disable fan

DOOF

H

0 = Fan disabled
1 = Fan enabled

)! = Only available in MODBUS version V6.x
)2 = Not available in MODBUS version ACE

)3 = Only available in MODBUS version ACE
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EC-Control Application Manual

Available in MODBUS version
V5.0x | DCI . Input/
V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Sensor settings [ o) °
Min. sensor value [ ° D160/161 H - 1.000.000 to + 1.000.000 )
Max. sensor value ° D162/163 H - 1.000.000 to + 1.000.000 )
Sensor unit ° ° ° ° ° Dilessito H
D169
0 = Analog input Ain1
1 = Analog input Ain2 )?
Source sensor 2 = Maximum (Ain1: Ain2) )
value ° - - ° ° D147 H 3 = Minimum (Ain1: Ain2) )3
4 = Average (Ain1: Ain2) )?
5 = Volume flow sensor )*
6 = Mass flow sensor )4
0 = Digital input Din3
Source for 1= RS485/bus
controller function ¢ ' ' ¢ ' D= . 2 = Digital input Din2
3 = Digital input Din1 )2
Controller 0 = Heating/Positive
function(P1) ° i i ° ° DL i 1 = Cooling/Negative
Controller function 0 = Heating/Positive
(P2) ¢ ) ) ° ) il i 1 = Cooling/Negative
P-Band (P1) ° - - ° ° - - - Influences P factor
P-Band (P2) ° - - - - Only active if | factor =0

)! = Only available in MODBUS version V5. 01 Lite
)2 = Only available in MODBUS version V6.x
)° = Unit depends on set sensor unit

S = OnIy available in MODBUS version V5.0x and V6.x
)* = Only available in MODBUS version ACE

Available in MODBUS version
V5.0x DCI . Input/
V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Volume/mass flow - - - - °
0 = Analog input Ain1
Source sensor value - - - - ° D147 H 1 = Volume flow sensor
2 = Mass flow sensor
Reference value for i i . i . D1ED H
volume flow m3/h
Reference value for i i i i . D1EE H
mass flow kg/h
Altitude above sea i i i i . D602 H 0to 15000 m
level for mass flow m
Available in MODBUS version
V5.0x DCI . Input/
V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Input curve 1 ° ° ° ° °
Input curve X1 (P1) V ° ° ° ° ° D12A H 0Vto10V
Input curve Y1 (P1 ° ° ° ° ° D12B H )
Input curve X2 (P1) V ° ° ° ° ° D12C H 0Vto10V
Input curve Y2 (P1) ° ° ° ° ° D12D H )!

)' = Unit depends on the selected operating mode
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Available in MODBUS version
V5.0x | DCI . Input/
V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Input curve 2 ° ° - °
Input curve X1 (P2) V ° ° - ° D13C H 0Vto10V
Input curve Y1 (P2) ° ° - ° D13D H )t
Input curve X2 (P2) V ° ° - ° D13E H 0Vto10V
Input curve Y2 (P2) ° ° - ° D13F H )t
)' = Unit depends on the selected operating mode
Available in MODBUS version
Voxx | e | Gen. 1 | VX | ACE | Register Holding Value
Output curve °® i - ® i
0 = Duty cycle %
1 = Speed rpm
2 = |nstallation modulation level
Function of analog output ° - - ° - D130 H %
3 = Pulses per revolution )
4 = Pulses/auto-addressing) 2
5 = Remote control)?
Output curve X1 ° - ° - D140 H )3
Output curve Y1V ° - ° - D141 H 0Vto10V
Output curve X2 ° - - ° - D142 H )3
Output curve Y2 V ° - - ° - D143 H 0Vto10V
)1 = Only available in MODBUS version V5.x with specific hardware module) )3 = Unit depends on the selected mode of the
2= Only available in MODBUS version V6.x output curve
Available in MODBUS version
V5.0x DCI . Input/
V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Set value ramp ® ® ® ® ®
Ramp-up time s ° ° ° ° ° D11F H 0st0637.5s
Ramp-down time s ° ° ° ° ° D120 H 0st0637.5s
Available in MODBUS version
V5.0x | DCI . Input/
V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Direction of rotation ® ® ® ® ®
0 = Digital input Din2
o 1 = RS485/bus
Source of rotating direction ° - - ° - D148 H 2 = Digital input Din3
3 = Digital input Din1 )!
Direction of rotation ° ° ° ° ° D102 H J f Counter olociwise
1 = Clockwise
Direction of rotation 0 = Counter clockwise
(factory setting) ¢ ¢ i ¢ ¢ — i 1 = Clockwise

) = Only available in MODBUS version V6.x
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EC-Control Application Manual

Available in MODBUS version

V5.0x | DCI . Input/
V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Fail-safe function ° ° ° ° ®
0 = Off
1= On or RS485/bus )2
Fail-safe mode ° ° ° ° ° D15C H 2 = Analog input Ain1 )2
3 = Analog input Ain2 )!
4 = PWM input PWMin3 )
Set value fail-safe speed ° ° ° ° ° D15D H )8
Time lag fail safe speed s - ° D15E H 0sto25.5s0r0st06553.5s )?
Cable break detection . . i . . D15F H 0Vto 10V
voltage V
o . 0 = Counter clockwise
Rotating direction fail-safe o . i o . D158 H 1 = Clockwise
mode _ L
2 = Keep direction

)! = Only available in MODBUS version V6.x

)3 = Unit depends on the active operating mode

)2 = Only available in MODBUS version V6.x and ACE

Available in MODBUS version

V5.0x | DCI . Input/
V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value

Limits ° ° ° °® ®
Maximum speed in rpm
Info: This value must always be

Maximum speed rpm ) ° ° ) ° D119 H less than or equal to the value
Maximum permittedspeed rpm
(D11A).

xl)?é(lmum permitted speed o . . o . D11A H

Minimum permitted PWM ° D118 H

Maximum permitted PWM % ° D117 H
0 - Maximum speed

Max. speed rotation Info: If this is not reached, the

o ° ° ° ) ° D145 H relay signals an error and the

monitoring rpm L
status register indicates a
warning.
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Available in MODBUS version
V5.0x | DCI Inout/
V5.xx i V6.x | ACE | Register | ,"P" Value
Communication Ritol RGs il o Holding
parameters ® ® ® ® ®
Device address ° ° ° ° ° - - 1to 247
0 = 1200 bit/sec
1 = 2400 bit/sec
2 = 4800 bit/sec
Communication speed ° ° ° ° ° D149 H i : ?gggobg;(:gc
5 = 38400 bit/sec
6 = 57600 bit/sec )!
7 = 115200 bit/sec )!
0=8E1
Communication parity ° ° ° ° ) D14A H ; : gﬁ;
3=8N1
Max. packet size in bytes ° ° ° ° ° D001 I
. 0 = Addressing function inactive
ARSI i i ¢ ¢ 2RUE L 1 = Addressing function active
; 0 = RFID interface inactive
RFID interface - - ° - D16F H 1 = RFID interface active
RFID app password i i . i i i
hash part 1
RFID app password i i . i i i
hash part 2
)! = Not available in MODBUS version DCI Gen.1
Available in MODBUS version
Voxx | we | Gen.q | V6 | ACE | Register Holding Value
RFID password - - - ® -
Password i i i . i i i Info: Default password:
491625
Confirm password - - - ° - - -
Available in MODBUS version
V5.0x DCI . Input/
V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Motor derating ° ° ° ° °
Power limitation ° ° - ° - D12F H
Maximum allowed rating W ° ° ° ° ° D135 H Value dependent on reference
Maximum rating W ° ° ° ° D155 H values for DC-link voltage
Max. power at derating (D1A0) and DC-link current
end W . ° - e | - | DI%e H [ p1a1)
Modqletemperature . . i . i D137 H
derating start
Modgletemperature . . . . i D138 H
derating end
(I;/Iotor temperature . o i o i D14D H
erating start
Motor temperature . . i R i D14E H
derating end
Ramp for power derating i . . . i D16D H
Wi/s
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EC-Control Application Manual

Available in MODBUS version
V5.0x | DCI . Input/

V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Winter functions ® ® - ® -
Threshold heating function . i i i i
on °C : : Info: This parameter is only
Threshold heating function . i i i i relevant for certain EX-protected
off °C fans in very cold climate zones
Probe motor temperature ° - - - - D016 I
Shedding function ° ° - ° - D150 H (1) : 8‘:{
sarPishate oty - | e | - | D5t H o |0%to100%

0
Max. number of start . . i . i D152 H 0t 255
attempts
Available in MODBUS version
V5.0x | DCI . Input/

V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Power supply - - . ° j
AT DG SR : i i e | - | Dt6E H |33Vto24v
voltage V

Available in MODBUS version
V5.0x | DCI ) Input/
Voxx | e [ Gen.q | VOX | ACE | Register Holding Value

Fan position - i i - ®
Altitude above sea level for i i i i . D602 H 0to 15000 m
mass flow m
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Available in MODBUS version
V5.0x DCI . Input/
Calibration mask-out L2 Lite | Gen.1 V6| ACE | Register Holding Value
vibration - - - o)
Calibration mask-out i i i o) D011 H
vibration
Vibration mask-out store | 0 = Store lowest
mode i i i °) L L 1 = Store highest
Number of mask-out ranges - - - o) D357 H 0 to 65535
Time of last calibration h - - - o) D356 H 0 to 65535
)" = Not available in MODBUS version V6.0
Available in MODBUS version
Voxx | e | Gen. 1 | V6 | ACE | Register Holrziing Value
Vibration mask-out ranges % - ) - o) )
Mask-out range 1 min. % - - - o) - D604 H 0 % to 100 %
Mask-out range 1 max % - - - o) - D605 H 0 % to 100 %
Mask-out range 2 min. % - - - o) - D606 H 0 % to 100 %
Mask-out range 2 max % - - - o) - D607 H 0 % to 100 %
Mask-out range 3 min. % - - - o) - D608 H 0 % to 100 %
Mask-out range 3 max % - - - o) - D609 H 0 % to 100 %
Mask-out range 4 min. % - - - o) - D60A H 0 % to 100 %
Mask-out range 4 max % - - - o) - D60B H 0 % to 100 %
Mask-out range 5 min. % - - - o) - D60C H 0 % to 100 %
Mask-out range 5 max % - - - o) - D60D H 0 % to 100 %
) = Not available in MODBUS version V6.0
Available in MODBUS version
o Voxx | o | Gen.q | VBX [ ACE | Register Holrt)iin Value
Vibration mask-out ranges 9
rpm il L N )
Mask-out range 1 min. rpm - - - o) D60E H 0 to 65535
Mask-out range 1 max. rpm - - - o) D60F H 0 to 65535
Mask-out range 2 min. rpm - - - o) D610 H 0 to 65535
Mask-out range 2 max. rpm - - - o) D611 H 0 to 65535
Mask-out range 3 min. rpm - - - o) D612 H 0 to 65535
Mask-out range 3 max. rpm - - - o) D613 H 0 to 65535
Mask-out range 4 min. rpm - - - o) D614 H 0 to 65535
Mask-out range 4 max. rpm - - - o) D615 H 0 to 65535
Mask-out range 5 min. rpm - - - o) D616 H 0 to 65535
Mask-out range 5 max. rpm - - - o) D617 H 0 to 65535
) = Not available in MODBUS version V6.0
Available in MODBUS version
V5.0x | DCI . Input/
V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Vibration mask-out control - - - o)
Mask-out set value ranges - - - o) D603 H g f 42 SIETEINES maptwe
1 = Mask-out set values active
Mask-out mode set value - - - o) D603 H 0 - Postjump
1 = Pre-jump

)" = Not available in MODBUS version V6.0
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Available in MODBUS version
V5.0x | DCI Reai Input/

] : ) gister . Value
Vibration mask-out VSxX'| lite | Gen.1 | VOX | ACE Holding
backup - - f o)
Select action 0 = Off
Restore calibration - - - o) D012 H 1 = Restore
values 2 = Error when restoring

) = Not available in MODBUS version V6.0
Available in MODBUS version

Voxx | he | gen. 1 | VX | ACE | Register Holding Value
Failure handling ® ® - ® -
Delay relay s ° ° - ° - D153 H 0sto255s
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Available in MODBUS version

V5.0x

DCI

Vsxx | V6x | ACE i Input/
Lite | Gen. 1 Register Holding Value
Actual values ® ® ® ® ®
Current parameter set ) ° - ° - D01D I ) f FEEIEEEL
1 = Parameter set 2
Current PWM % ° ° ° ° ° D019 | 0 % to 100 %
Current speed rpm D010 & I 0 to 64000
Reference value for maximum ) ° ° ° ° . *Formula: D010 / 64000 x
D119 H
speed rpm D119 rpm
Direction of rotation (on rotor) ° ° ° ° ° D018 I Y f CounteI B 15
1 = Clockwise
Current set value ° ° ° ° ° DO1A I )2
Current sensor value ° ° ° ° ° D01B H )2
0 = Closed loop speed control
Control mode (P1) o | o . o . D106 || eE ey
control )?
2 = PWM control
Set value P1 (EEPROM) ° ° - ° ° D114 H
0 = Closed loop speed control
Control mode (P2) e I e D107 y || SesenlEan seEay
control )?
2 = PWM control
Set value P2 (EEPROM) ° ° - ° - D115 H
) = Not available in MODBUS version V5.0x Lite)
2= Unitis specified in sensor settings
Available in MODBUS version
V5.0x | DCI . Input/
V5.xx Lite | Gen. 1 V6.x | ACE | Register Holding Value
Device data ° ° ° ° °
Device address ) ° ° ° ° D100 H
Identification ° ° ° ° ° D000 I
Protocol version ° ° ° ° ° D000 I
. D1A2 -
Serial number ) ° ° ° ° D1A4 H
Fan type . . . . . %11/:\3_\_ H
Operating hours ° ° ° ° ° D009 H
Production week ° ° ° ° ° D1A4 H
Production year ° ° ° ° ° D1A4 H
. D002/
Software version bus controller | e ° ° ° ° D003 |
Software version motor . . . . . D004/ I
controller D005
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Available in MODBUS version
Voxx | e | gend | Y6X [ ACE | Register Holl?aling Value
Electronics ® ® ® ® ®
Direct link voltage D013 & I 0 to 65535
Reference value for max. ° ° ° ° ° N *Formula: D013 /256 x D1A0 x
. . D1A0 H
Direct-link voltage. 20 mV
Direct link current D014 & | 0 to 65535
Reference value for max. ° ° ° ° ° . *Formula: D014 / 256 x D1A1 x
o D1A1 H
Direct link current 2mA
Power W
Reference value for max. D021 & | 0 to 65535
DC-link voltage ° ° ° o) | o) | DIA0& H *Formula: D021 /65536 x D1A0 x
Reference value for max. D1A1* H D1A1 x 0.04 mW
DC-link current
c)Eclgectronlcs temperature . . . . . D017 |
Power modul:a o . i . . D015 |
temperature °C
Power consumption kWh - - - ° ° D029 I
)1 = Alternatively register D027 with absolute power in W
Available in MODBUS version
V5.0x | DCI . Input/
V5.xx Lite | Gen. 1 V6.x [ ACE | Register Holding Value
Motor ° ° ° ° °
Motor temperature °C o) | o) - o) D016 I
Torque (approx.) Nm . R R R . . i Formula: Power / speed x 9.55
que {approx. (M = Pln x 9.55)
gg;(ra?g:]zg?;?u??;r maximum ° ) ° ° ° D010 ! 0 to 64000
speed D119 H D010 /64000 x D119 rpm
Power W - - - [ ° D027 |
) = Available depending on motor size
Available in MODBUS version
V5.0x | DCI . Inout/
Voxx | e | Gen.q1 | V6 | ACE | Register HoI%ing Value
Input values ° o) ° ° °
Current state of enable 0 = Fan disabled
, ° - - ° ° D01C _
input 1 = Fan enabled
Current value Sensor 1 ° o) ° ° ° D023 | 0 to 65535
Current value Sensor 2 ° o) - - D024 | 0 to 65535
Source disable input - - - ° ° D16A H
Saved enable state - - - ° [ D16B H
0 = Analog input Ain1
Current set value i i i R R D028 1 = RS485/bus
source 2 = Analog input Ain2 )2
3 = PWM input PWMin3 )2

) = Not available in MODBUS version V5.00 Lite

)2 = Not available in MODBUS version ACE
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Available in MODBUS version

Voxx | o | gen. 1 | VOX | ACE | Register Holding Value
Values volume/mass flow - - - ®
Speed hygrometric vane - - - ° D032 I
Volume flow absolute m3/h - - - ° D033 |
0 to 64000
Volume flow relative m3/h i i i . D035 | m3/h
Reference value for air flow D1ED H Formula: D035/64000* Value from
D1ED
Reference value for volume
flow m3/h i i i ¢ HUER i
Mass flow absolute kg/h - - - ° D034 [
0 to 64000
Mass flow relative kg/h i i ) . D036 I kg/h
Reference value for mass flow D1EE H Formula: D036/64000* Value from
D1EE
Available in MODBUS version
V5.0x | DCI ) Inout/
Voxx | e | Gen. 1 | VX[ ACE | Register Holrziing Value
Limits ® ® ® ® ®
Maximum speed rpm ° ° ° ° ° D119 H
Maximum permitted speed rpom | e ° ° ° ° D11A H
Minimum permitted PWM ° ° ° ° ° D118 H
Maximum permitted PWM % ° ° ° ° ° D117 H
Available in MODBUS version
Voxx | e | Gen 1 | YOX [ ACE | Register Hol‘ziing Value
Vibration sensor - o) -
Vibration sensor status - - o) - D04B I
) = Only available in MODBUS version V6.20
Available in MODBUS version
V5.0x | DCI ) Input/
VoXX | e | Gen, 1 | VOX [ACE | Register Hollzling Value
Factory data ® ® ® ® ®
Hardware identification ° ° ° ° ° D1B1 H
Available in MODBUS version
V5.0x | DCI ) Inout/
Vx| e | gen. 1 | VOX | ACE | Register Hol‘:jing Value
Customer data ® ® ® ® ®
D170-
Customer data ° ° ° ° ° D17 H
D174-
Customer data ° ° ° ° ° B H
D178-
Customer data ° ° ° ° ° D178 H
D17C-
Customer data ° ° ° ° ° D17F H

29

Setting options and basic functions via Basic principles and explanations of EC- Safety information Introduction

Use of EC-Control in customer applications

Control

MODBUS



ebmpapst

EC-Control Application Manual

Available in MODBUS version
. Input/
- Register Holding Value

Failure list © ° © ° °

Contents of failure memory ° ° ° ° ° Il H

D19F

Basic principles and explanations of EC-
Control
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3.8 Electrical connection Gen. 2 (full interface)

The terminal strip (KL) has the following structure. Differences may occur depending on size and date of manufacture:

Connection

KL3

1
2

3

10

1

12

13

14

Designation
RSA Bus connection
RSB Bus connection

GND Ground
Ain1 U Analog input 1
(set value)
Auxiliary voltage
HOV 0 voe
Aint | Analog input 1
(set value)

Din1 Digital input 1

Din2 Digital input 2

Din3 Digital input 3

GND Ground

Analog input 2
(actual value)
Auxiliary voltage
+20 VDC
Analog input 2
(actual value)

Ain2 U
+20V
Ain2 |

Aout Analog output

Description
RS485-RSA; MODBUS RTU-D1

RS485-RSB; MODBUS RTU-DO

Reference ground for control interface/common cable for
RS485/MODBUS

Analog set value requirement for 0-10 V set value generator,
e.g. potentiometer, see also 4.9

Power supply for additional external devices, e.g.
potentiometers

Analog set value requirement for 4-20 mA set value generator,
see also 4.9

Enable electronics

Enable: Pin open or applied voltage 5-50 VDC

Disable: Bridge to GND or applied voltage < 1 VDC

Switching parameter set (P), see also 4.3

P1: Pin open or applied voltage 5-50 VDC

P2: Bridge to GND or applied voltage < 1 VDC

Select controller function; see also 3.7

Positive/Heating: Pin open or applied voltage 5-50 VDC
Negative/Cooling: Bridge to GND or applied voltage < 1 VDC
Reference ground for control interface/common cable for
RS485/MODBUS

Analog actual value requirement, for 0-10 V sensors; see also
47

Power supply for additional external devices, max. 40 mA,
€.g. sensor

Analog actual value requirement, for 4-20 mA sensors; see also
47

Output of the current modulation level

or current speed; see also 3.10.3 and 3.10.4.

ebmpapst
[ e ngieescrics |

Connection Designation Description
Status contact for protection, triggered in response
L NC Status relay to: Motor/electronics overtemperature, DC-link
KL2 over/undervoltage, Hall error, locked-rotor
2 COM  Statusrelay  protection, phase error, characteristic NC-COM —
"break for failure", characteristic NO-COM "make
3 NO Statusrelay  for filure”
Connection Designation Description
1 L1
KL1 2 L2 Supply Power supply
3 L3 connection 3~, 380-480 V AC, 50/60 Hz
Connection Designation Description
PE PE Protective earth ~ PE connection
o[ ]er [=
OO~ ||| |
s —
> -
SIBIZIEIE[E]3
QOO0 ||+ |<|<
> —
al=|=Z2 =] =
~lBIBIZ[EEIEIE] ~loldlo - lelo |
|| |JO ||+ | |O ~|=Z|O |=Z dla]la]a
~ & x
— || | |0 ||~ — |ev | -—

Fig. 12: Terminal strip Gen. 2 BG150
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3.9 Electrical connection Gen. 3

Connection Designation
CON1 L1,L2,L3
PE PE
CON2 RSA
CON2 RSB
CON2 GND
CON2 101
CON2 102
CON2 103
CON2 Vout
CON2 CoM
CON2 NC
LED
P1-IN
P3-OUT

32

Description
Power supply, phase, see nameplate for voltage range

Protective earth

RS485 interface for MODBUS, RSA; SELV
RS485 interface for MODBUS, RSB; SELV
Reference ground for control interface, SELV
Function parameterizable

Function parameterizable

Function parameterizable

Voltage output 3.3-24 VDC +/-5%, Pmax=800 mW, voltage
parameterizable
Short-circuit-proof, supply for external devices, SELV

Status relay, floating status contact, common connection, contact rating
250 VAC /2 A (AC1) / min. 10 mA, reinforced insulation on supply side
and on control interface side

Status relay, floating status contact, break for failure

Green = status good, ready for operation
Orange = status warning
Red = status error

Input curve
Output curve

Fig. 13: Terminal strip Gen. 3 BG150
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Customer connection side

101

102

103

RSA
RSB

Vout

o Configurable option
® Factory setting
(e) Default function, activated via IO mode

o

o

o

o

o

o

o

o

Configurable 10 mode

Din1 (high active): Digital input
Ain1 0-10 V/PWM: Analog input
Tach output (open collector)
Diagnostic output (open collector)

Din2 (high active): Digital input
Ain2 0-10 V/IPWM: Analog input
Ain2 4-20 mA: Analog input

Din3 (high active): Digital input
Din3 (low active): Digital input
PWMin3: Digital PWM input
Aout3 0-10 V: Analog output
Tach output (pulses)
Diagnostic output (pulses)

RS485 bus interface

Power supply
Alternatively: Auxiliary voltage input for

parameterization via RS485/MODBUS RTU interface if

no line voltage applied

Basic principles and explanations of EC-Control

MODBUS registers for IO function

configuration

MODBUS registers

for 10 mode configuration
D158 [0]

D158 [2]

D158 [5]

D158 [6]

D159 [0]
D159 [2]
D159 [3]

D15A[0]
D15A[1]
D15A[7]
D15A[4]
D15A[5]
D15A6]

D16E[.]

Configurable 10 function: normal/inverted

D101[...]

Source: Set value

D1471..]

Source: Sensor actual value

D104]...]

Switching: Parameter set: #1 / #2

Switching: Direction of action: Heating (pos.)/

Cooling (neg.)

Switching: Direction of rotation

D16C[..]

Switching: Set value source

DI6A[..]

Switching: Enable/disable input

(selected directly
10 mode)

Signal: Tach output

z
8
g
g &
o C O o
L E® 1]
&cB B
OUTPUT
5
=3
3 X
o o £
= [=] Qo
233

>
g |8 (8
a o wn
s ® |8
g |8 8
2 o o
(2} (%2} (2]
(®)

(o] (e}

D130 [2]

Signal: Installation modulation level %

D130 [5]

Signal: Remote control 0-10 V

DOOC [1]

Autoaddressing input pulses

D130 [4]

Autoaddressing output pulses

ebmpapst
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Setting options and basic functions via MODBUS ebmpapst

4 Setting options and basic functions via MODBUS
41 Networking and assigning addresses to MODBUS nodes

The requirement for a problem-free network operation for the fans is the correct address setup of the
devices. In doing so, there are some basic things to note:

B Address setup within a MODBUSsegment must be unique

B An address may only be used once. In other words, no double assignments may be made.
B The fans have the address 1 by factory settings

W As a first step during installation, this address is to be set (automatically or manually).

Device shoveny

Logical device address MODELS Flug Fané Devi ce ad d ress
Phrysical address 3@ EPTEDS40) %
Device bype MODEBLS ebm-papst Standard -
- Device status =
=} Settings Device address 5
s W Keep address 1 open
-~ Zensot settings . When replaclng a defeCtIVG
e device, a new device with the
- Cuane default address 1 can be
-~ Sek value ramy . .
" otating et reassigned in the network
- Fail save function
- Limits
S _orrnunication parameters
Motor Einstellungen
Braking

LoadiSave -
=} Information

Actual values

Device data

Electronics

Motor LI
o o=t f Seb all Gal Reset
Fig. 14: Changing device address manually

With MODBUS RTU, an address range of 1 to 247 is provided. However, if you are working in a network,
by definition it is possible to handle four communications paths or subnets at the same time. The address
space of a subnet can in this way be multiplied. The subnets can be defined via the interface converter,
and are designated correspondingly. The example below shows that the communications path is a part of
the address.

Subnets and communication paths:

e RS232/RS 485 1 to 247
e FEthernet/ RS485 110247
e Bluetooth / RS485 1 to 247

would lead to the following physical addresses:
o 1..247@RS232_Converter_1

o 1..247@Ethernet_Converter_2

o 1..247@Bluetooth_Converter_3
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Networking the MODBUS node is shown in Fig. 15 and in Fig. 16 (see pages 36/37).

The connection diagram Fig. 15 includes the following features:

simple twisted pair wire
ebm-papst recommends using a simple twisted pair wire. A twisted pair wire is a cable with which the
leads of a pair of leads are twisted to one another. Through the twisting, such cables provide protection
from symmetrical faults.

Common wire

The configuration of a joint data line (so-called common lines) is recommended in the MODBUS
specification expressly in order to work against transmission problems. In doing so, the GND potentials
of the interface components are connected. All systems thus have a common reference potential.

Line termination)

In the circuit diagram below, in addition to common lines, line terminations in the form of resistors are
also used, in order to minimize reflections on the ends of the line and thus obtain a better signal quality.
Line termination resistors are at the beginning and the end of the bus, between DO (RSB) and D1
(RSA). However, more than two resistors — 1xLT at the beginning and 1x LT at the end of the line -
may not be installed. 120Q LT resistors with an output of 0.5W are recommended.

The connection diagram Fig. 16 includes the following features:

shielded twisted pair line

For operation in areas prone to failure, MODBUS.org recommends using shielded twisted pair cables.
The shielding consists of aluminium foil or braided copper and prevents interference from
electromagnetic fields.

Common wire
See above

Line termination
See above
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oflo| 3|3 Y| SI olo|S|J| Y| SI
Fan 1 Fan 2
D>_ D>_
HEENEEREE HEEEEREE
ala|lol <] +| <] < Aol ol <] +| <] <
Master computer ) _ ) -
. <|o|al 22| = <|alal <] 2| <]« s
alnlzl|3]Els olofo w alwnlzl]8]Els oo o w
Control device ele|o|<|F|<a] |2|lo]|z2] |a il I I ele|o|<|F|l<al [2]o]z2] |a S99
Control unit Al o]l o| | w| o~ Al m Ala| ™ Al |l o| | w| o~ Alo| m =N INE )
Pull down Common
DO
120Q
D1
Pull up
. . . . :
Mains supply Py ® T o
voltage ® ® ?I ®
E [l
WM | = WIN | = Nl |lwWw|iN]|= WM | = WIN | = Nl |lwWw|iN]|=
el - zlol=z glr|+|r|leo|n|n el - zlol=z glr|+|r|leo|n|n
@M= m|elglo| |55l (2|2l @M= mpslgfo| |55 |e|5|2|a |2
- c - c
g?:,!:g_o_o g?:,!:g_o_o
S(R|2|R|G|2|R S(R|2|R|G|2|R
- [ - [
Fan n Fan n-1
SEEHBEEE SEEHBEEE

Fig. 15: Connection of multiple devices to the MODBUS via twisted pair line with 2 pairs of wire
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Fig. 16: Connection of multiple devices to the MODBUS via shielded twisted pair wire with 2 adapters

ol S d| Y33 ol d| Y33
Fan 1 Fan 2
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HEEIEEINEE HEEEEREE
ala|lol <] +| <] < Aol ol <] +| <] <
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<|o|al 22| = <|alal <] 2| <]« S
i alnlzl|3]Els olo|of |w alwnlzl]8]Els o|lo|o]| |w
Control device ele|o|<|F|<a] |2|lo]|z2] |a il I I ele|o|<|F|l<al [2]o]z2] |a S99
Control unit Al o]l o| | w| o~ Al m Ala| ™ Al |l o| | w| o~ Alo| m =N INE )
Pull down o— .. 4 -
Do /) 7\ faa 7\ common
[ 1 [ [ [
S, S, S S,
D1
Pull up
Mains supply 4 l L 4 ®
' ® T L
voltage ® ° ®
3/PE Til
‘\_/} \\./I [l
WM | = WIN | = Nl |lwWw|iN]|= WM | = WIN | = Nl |lwWw|iN]|=
rle|r o| |z]lo|lz]| |glz(tir|le|n|n |- ol |z]lo|lz]| |glz(tir|leo|n|n
W= m ololol |5I5|12l5|z|v|w Sl m ololol |5I5|12l5|z|v|w
= 2(2|2[(2|6|w|® = 2(2|2[(2|6|w|®
- c - c
gzz,zggg gzz,zggg
S(R|2|R|G|2|R S(R|2|R|G|2|R
- [ - [
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41.1 Automatic address assignment

With fans new from the factory, there is the option to use an automatic address assignment.
The function of the automatic address assignment is explained in EC-Control user manual (Chapter
3.3.4).

What do | have to pay attention to in order to use this function?

B Allfans for a system should be factory-new.
If in a system a subnet with factory-new fans is also wired with an ebm-papst MODBUS protocol
version older than 5.00, then the automatic address assignment will automatically switch it to the semi-
automatic method. You can read about how this functions in EC-Control user manual (Chapter
3.3.5).

B The fans are to be sorted by serial number in increasing order during installation in a system, because
during automatic address assignment, the fan addresses are sorted based on the serial number. This
eases identification of individual fans in the system. The serial number is structured as follows:
JIWWOOXXXX, where JJ is the year of production, WW is the production week and XXXX is a
sequential alphanumeric character combination.

B Aside from your ebm-papst fans, no other MODBUS devices should be connected to the subnet used.
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4.2 Soft On/Off and Motor stop enable

Continuously switching EC motors on and off on the mains side places stress on electronic components
and shortens their service life. To prevent this, EC motors from ebm-papst have an on-off function (Soft
On/Off) for bringing the motor gently to a standstill. This occurs by applying a low signal at digital input 1
but this is a different approach than switching from Din1 (Soft On/Of).
This function is primarily helpful for maintenance purposes, since by doing so you can bypass a configured

also brought to a standstill in normal operation if no air flow is required at the moment (= internal 0% PWM).

Physical address 3@ EPTEDGE
Dievice bype MODEUS ebm-papst Standard

[ e : Motor stop enable

i+ Device status

|»

B Settings Current parameter set Il

- Parameter set 1 B Motor_stop enable has to be
5 f terswkch  fne4mses .« || TTo ST .
- Parameker sel OUrce oF parameter switcl s - . .
Rty lastesia = enabled in order to switch off any
nternal parameter sel - . 0 . .

It e e paneE Jperamster st 1 =l basic ventilation that is set
- Input curve 2 antrol mode = . . .

oiput e Control mode (P13 ICIosad loap sensar contral J ] If the functlon is dlsabled, the
o FnPATIFL) 2 motor always runs at least with
- Fail save function PSRRI L) I100 the preset_Mlﬂ_P_WM_Value
\;rmts y : Motar stop enable (P1) W«
- Lommuanication parameters
gqot:r Einstellungen Controller function (P1) ICoolingﬁ'Nagative j | ] The motor can also be Stopped
. Braking . , T
- Loadsave I pepactor i1y ] [os with a low signal on digital input 1

B I_'?F;T;:T:alues I-Factor (P1) [%] [6.25 (D|n1)

Device data (> disabling the electronics)
+ Electronics
- Motor LI

o et w Set all Gal Reset

Fig. 17: Motor stop enable

=0 rpm or PWM signal = 0%, depending on control mode)
B Sensor control control mode

0% . | m Motorstopenable
i (solid line):
Motor stops at signal < 0.7 V

(dashed line):
Motor runs with min. PWM signal

Min. B Hysteresis: Motor starts with a
PWM | voltage of 1V, but does not stop
until 0.7 V (if Motor stop enable is
- activated)
ov 0.7v 1V 10v

Fig. 18: Motor stop enable
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4.3 Changing the parameter set

MODBUS gives you the ability to save two parameter sets. By selecting a parameter set you can make
different pre-adjustments. Each of the two screens for the parameter sets include the following
configuration options:

_DL:;:EZIZ';:: address MODELS Plug Fané ¥ Parameter sets P1IP2
Physical addrsss 3@ EPTEDS4Q Explanation of the parameters
Device bype MODBUS ebm-papst Standard
«+ Device status -
- — curtens parareter = I W Source for parameter set
R o e = | | BS#8bbus comesponds fo the
- Toput curve 1 IR LT [paramecer set 1 = switching through EC-Control, terminal
e Corkrol mad (P [closed loop speed cortrol 7] Din2 to the switching via Digital input
- Set valu ramp Min P (P1) Jio Din2 of the terminal Strip
B P 1) i B Parameter set
e etion eraneters Mokar stop snable (F1) r If the parameter set RS485/bus is
* VtorEnstoungen Contraller Function (PLY [Coomgfisgats | selected as the source, you can
e J " o change between parameter set 1 and
& Dot N — = ;;arageter :.et 2 wit?j EC-Control
. Davice data perating mode
| Electonies Pt Control mode can be selected for the
P @ s o | respectlve parameter set,
independently of each other (see 3.2)
— ® Min PWM or Max PWM
e e \ﬂomus Plug Fant Limits of the modulation level with
Physical address 3@ EFTEDS4Q & which the motor works (see Fehler!
Device t.ype MODBUS ebr-papst Standard 7 Ve rweisq uel Ie kon nte n ICht
o e M| ecipreese: I gefunden werden.).
3 Sourco of arametar switch e 5 B Motor stop enable
s ntermal parameter st e 3 Igthits fun%ti?n is4a(1:ti;/;a, the motor can
- Input curve 2 Conkrol mads (P2 Closed loop sensor contral 4 e S Oppe See e
o P 52) :5 i - H Control function (see 3.7)
* Rottg drecion R— = W P-factor / I-factor
N ikr stop anatle (°2) - Here, the control parameters P-factor
- Makor Einstellungen Contraller function (P2) [Ceolngitisgative | and I-factor can be entered' The
o 1 rreor e = values influence the control behaviour
S Information rater (3] ; in the control modes sensor_control
e and closed _ loop _ speed _ control
S g (see 3).
o o=t o et al | Qall Reset |

Fig. 19: Parameter set 1 and parameter set 2

possible to change the parameter sets via EC-Control.
B Parameter set 1 is selected if Din2 (or Din3) is open or a voltage of >5 V is present.
B Parameter set 2 can be selected by bridging from Din2 (or Din3) to GND.
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Configuring separate set values for day/night operation

ebmpapst

To store one set value for each of the two parameter sets, the following settings have to be configured in
sequence. It is important here to activate the item after each step by clicking Set.

Device shown

Logical device address
Phiysical address
Device bype

MODELS Flug Fans
3@ EPTEDS40)
MODBUS ebm-papst Standard

~ Parameter set 1

- Parameter set 2

- Sensor settings

- Inpuk curve 1

- Inpuk curve 2

- QUEpUE CUrve

~ Sek value ramp

- Raokating direction
Fail sawe Function

- Limiks
Communication parameters

+- Motor Einstellungen
Braking

w Load/Save

[l Information

- Actual values

- Device data
+ Electronics

- Makor

ek value [%]

Source of set value

Save set value to EEPROM
Current PYWM

Current speed

Current parameter set
Active operating mode

Source of parameter switch

— Current controller Function
Source For controller Function

Skatus

=l

2

|re4asieus

i~

2

|esa

2

IPWM control

|rs4asiaus

ICnnlinngEgativE

|rs4asiaus

Ll L e

[Fan oK

Store set value

for both parameter sets

o Set

w Set all

Gal Reset

B Under Overview, activate the

EEPROM and enter set value

Fig. 20: Save set value to EEPROM

The Save set value to EEPROM function has to be enabled in order not to lose the set value when

changing the parameter set

4.4 Fail safe function

assume a desired fail safe speed.
Information: The fan detects the "bus traffic" and switches to fail safe mode if no "bus traffic" is
detected via the RS485 interface.
B Moreover, a threshold value can be set for the analogue input. If the analogue signal falls below this
B For MODBUS 5.00 and higher, the direction of rotation can also be configured during fail safe
operation. These options are available: Clockwise, Counter-clockwise, Retain direction of rotation.
B This function can be used to be able to guarantee the configured air performance, even if there is a
fault in the source of set values.

B As soon as the fan detects an analogue set value above the threshold value or a BUS signal again, it
continues its "normal" operation with the correct direction of rotation and the last set value or assumes
the detected set value.
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" Device shown . .
o Fail save function
Device bype MODEUS ebm-papst Standard .
o Device status =
T nter st 1 e g B Activate the fail safe speed
itat o function by setting the tick mark
 fputarve 1 i log foibsefes speed [sec] Jeo W Enter desired_set value fail save
:5;: Etr:;: Cable break detaction valtage [] [eee speec d
- et valus ramp R e e me: Jeep direction | W Enter the time lag after which the
fail safe speed function is to be
- Communication parameters begun
- Motar settings B Cable break detection voltage
Mo i - B Select the direction of rotation that
b el is to be begun in the fail save
Actud vaues mode (from MODBUS 5.00)
e = B Note special cases
W Set o et al Gl Reset

Fig.

21: Emergency operation function

Special cases:

Time lag of 0 seconds
Here you must observe that the motor immediately applies the fail safe speed — even without a cable
break. If that kind of a short delay is desired, we recommend setting a time of 0.1 s.

Cable break at MODBUS interface and the fail safe function is not enabled

Motor does not stop, but continues running constantly. The connection to the MODBUS interface is
broken and the motor can no longer be controlled. Speed changes can no longer be carried out; also, it
is no longer possible to stop the motor.

The motor should stop completely in the event of a cable break (fail safe speed = 0 rom).

running with a minimum PWM signal.

Cable break detection voltage

as the source of set values falls below the voltage specified here, a cable break of the analogue set
value device is diagnosed and the fan is switched to the fail safe speed function.

Exiting EC-Control, fail safe speed activated
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4.5 Winter functions

Device showr
Laogical device address MODEUSL_3 b u U
Phyysical address 3@ ComM2 WI nte r fu n ctlo n s
Device type MODBUS ebm-papst Skandard
o Dewvice status =
L:} Settings Threshold heating Function on =C I_E,g
T enotor 2 Tesshok bstingfuntionoftc [0 W Activate / deactivate the shake-
f:;:::?j:qgs Probe motar temperature I'}ZEE e LI |OOSG fUﬂCtIOﬂ
- Inpuk curve 2 g R [orF = B Max. start PWM shake-loose
e rann o, st M s s function establishes with how
E:iic:;?:::nz::m Max number of skart attempts Ig mUCh % PWM fan Ievel the
s t shake-loose function should be
--------------- parameters .
 Motor settings operated at maximum
~ B Max. number of startup attempts:
b e With each startup attempt, the
At valuss PWM level control coefficient is
Device data .
- Electronics LI Increased
e & setal Qi poset B |n very cold areas, a motor pre-

heater can be enabled.
(depending on fan, see the
following text)

Fig. 22: Winter functions

The winter functions, which are available only for MODBUS 5.00 and higher, involve the following two
options for ensuring the fan's function in winter:

B Sheding function:
Problem: If ice forms on the impeller, it can block the impeller. The fan detects a block, but still tries
to start up. In doing so, however, the impeller can get damaged.
If the shake-loose function is enabled, the fan attempts to resume its operation using a duty cycle
configured by ebm-papst. If this does not work, the fan tries to turn free in the opposite direction.

the maximum % PWM fan level with which the fan will keep trying to shake loose. If the shake-
loose function succeeds, the fan rotates in the correct running direction with the originally desired
set value. If the impeller remains locked even after the sheding function, the fan switches to normal
locked behaviour. While trying to shake loose, a "W: sheding active" warning is displayed.

B Motor pre-heating:

This function is possible only for specific fans and currently can be enabled only by ebm-papst.

Problem: If the fan is directly started at a very low operating temperature (for example -60°C), this
can lead to damage of the bearings, since their lubricant is designed for temperatures no
colder than -40°C.

Past a lower temperature limit (for example -60°C) set by ebm-papst, the motor pre-heating is

activated and heats the motor and the bearings of the fan. The fan is disabled until the upper

temperature limit has been reached. Then the motor pre-heating switches off and releases the fan
again for "normal" operation. While the heating is enabled, a "W: preheating function" warning is
displayed.
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4.6 Motor settings (alarm relay)

Angezeigter Yentilator
Einstellungen des Yentilatars MODBEUSL 3 u
Motor settings
Geréte Typ MODBUS ebm-papst Standard
- Ubersich i
:' - Einstellungen Abfallverztigerung Relais s !g )
| 1 e m  With these, you can set how many
| sensoreistelungen seconds after an identified error
- EEEEn the alarm relay is to be switched.

i fAusgangskennlinie
: Sollwertrampe

i Drehrichbung

{0 e Notauf Funktion
§ e Grenzwerte

{ e winter Funktionen
¢ LadenySichern
- Informationen

- Istwerte

- Gerdtedaten
- Elektronik =l

Qf Setzen # Alle setzen @ Reset

Fig. 23: Motor settings

Example "Phase failure":

A system includes at least one ebm-papst fan (3-phase device). All outputs of the alarm relay are
connected to the control system of this system. There will be a very brief voltage dip at one of the
3 phases. The function of the fans would not be impaired by this, but these detect the voltage dip and
switch their alarm relays. This error is detected by the control system and then, possibly, the entire system
comes to a standstill.

B Such briefly occurring errors (as described in the example) can be ignored by setting a drop-out
delay of the alarm relay. The time of this drop-out delay should not be too long, however, since
otherwise serious failures may be overlooked which in the long run could lead to damage of the
fan.

B The respectively occurring error is signalled, as before, without a time delay via the MODBUS
interface.
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4.7 Specification of actual value by sensor via the inputs Ain2 U and Ain2 |

The sensors can specify pressure, temperature and air flows.

To connect the sensor, the terminal strip (KL) is provided with the two analogue ports Ain2 U and Ain2 |
(see Fig. 24). Alternatively, terminals Ain1 U and Ain1 | can also be selected. Terminal 12 serves as a
power supply with a voltage of +20 VDC.

ol 22T
2| =
-
2222823 =
O0Q|O0 || + | <C| < o|lo w -
Z|o| =2 o A Bl
3>— — | o -
S| B|I2|E|2|E|E
X o ol +|(<|0
~ | N M| | WO O] M~
Clamp 3 Clamp 2 PE Clamp 1

Fig. 24: Terminal strip, ports for specification of actual value with sensor control

Depending on the sensor output, you can choose between two inputs for the specification of actual value:
m Ain2 UorAin1U analogue port 11 or 4 (for sensors with 0 to 10V output)

B Ain2lorAin1| analogue port 13 or 6 (for sensors with 4 to 20mA output)

In principle there are two different connection types, 3-wire and 2-wire (see Fig. 25).

3-wire 2-wire
: | +20V
+ —— N + — N :

Internal in the
nG /Do
O

electronics
O — GND

Fig. 25: 3-wire and 2-wire connection types

100Q

W 2-wire sensors
are directly connected to the voltage source and deliver a 4 to 20mA signal. The GND connection is
established via an internal 100Q resistor (load) in the fan. On the terminal strip shown in Fig. 24 such a
sensor would be connected to Ain2 | and +20V.

B 3-wire sensors
on the other hand, are available with both output signals: current signal (4 to 20mA) and voltage signal
(0 to 10V). Depending on the type, use the inputs Ain2 | (terminal 13) or Ain2 U (terminal 11).
On the terminal strip shown in Fig. 24 such a sensor would be connected to Ain2 | and Ain2 U, +20V
and GND.
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4.8 Specification of actual value by two sensors

An additional option for specifying the actual value is to use two sensors simultaneously. In the design
photographed below (Fig. 26) two temperature sensors with ebm-papst Art. No. 50005-1-0174 are being
used.

Two sensors

Example photo

B Two temperature sensors with Art.
No. 50005-1-0174

H  Sensor 1:
Ain1 U
+20V
GND

B Sensor 2:
Ain2 U
+20V
GND

Fig. 26: Connection of two sensors

Their sensor range extends from -20°C to +80°C. The Ain1 U and Ain2 U connections are both used here
for specifying the actual value. For sensors with a 4 to 20mA output, accordingly, the Ain1 | and Ain2 |
terminals have to be used.

The following options exist for calculating the actual value from the two measured values:

B Maximum (Ain1:Ain2) Higher value of the two sensors serves as actual value
B Minimum (Ain1:Ain2) Lower value of the two sensors serves as actual value
W Average (Ain1:Ain2) Average of the two sensor values serves as actual value

Important for determining actual values using two sensors:

analogue ports are assigned!

46



Application manual for EC-Control

ebmpapst

| ~Device shown
Logical device address

Physical address

Device type

MODELS Flug Fané
3 @ EPTEDS4
MODELS ebm-papst Standard

- Dewice status
Sl Settings
Parameter sef 1
-~ Parameter set 2
-~ Sensor setkings
-~ Input curve 1
-~ Input curwe 2
- Qutput curyve
- Set value ramp
Rotating direction
- Fail save function
- Limits
- Communication parameters
- Matar Einstellungen
- Braking
- Load/Save
= InFarmation
- Ackual values

- Device data
- Electronics

-~ Motar

Minimum sensor value
Mazimurn sensor value
Sensor unit

Source sensor walue

source For controller Function
Controller Function (P1)
Controller Function (PZ)

P-Band (P1) [*C]

—1 Pp-Band {P2) [*C]

=

J-a0

JBn

e

in2UfAin2T =l

Awerage (Ainl:AINZ)
ICDDIing,l’NEgativE j

|10,03

|EGH]

Two sensors

Sensor settings

o et

Fig. 27: Determining actual values using two sensors

w Set all

Gl peset

W Sensor range -20°C to 80°C

W Sensor unit: °C

®  Under Source for sensor value
the actual value determination can
be selected by two sensors

B |n doing so, always connect
sensor Ain1 U and Ain2 U or Ain1
I and Ain2 |

4.9 Set value input via the inputs Ain1 U and Ain1 | or via EC-Control

| rDevice shown
Logical device address

Physical address
Device type

MODEUS Plug Fang
3 @ EPTED 940
MODEUS ebm-papst Standard

-

s

- Device status
E:J Settings
-~ Parameter set 1

Parameter sef 2

- Sensar setkings

- Inpuk curve 1

- Input curve 2

- Output curve
Sek value ramp

- Rotating direction
Fail sawe Function

- Limiks

- Communication parameters

- Motor Einstellungen

- Braking
Load/Save

B} Information

Sek value [%]

Source of set value

Save set valus bo EEPROM
Current PWHM

Current speed

Current parameter sek
Active operating mode

Source of parameter swikch

—1 Current controller function

Source For controller Function

B

|rs4ssieus |

RS485/Bus

e

Jea4

2

IPWM conkrol

Jrs4asiEus

ICoo\ing,l’Negatwe

Ll Lol <] L

Actual values IRSL‘BSIEUS
- Device data Status IFan oK
- Electronics
- Motor =
o Set v Set all Gl Reset

Fig. 28: Source of set values analogue or RS485

desired set value can be entered
digitally in EC-Control

B Source of set values:_Analogue
Ain1
Here, a voltage and current signal
is applied via terminal strip Ain1 U
or Ain1 |
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External source of set values has to be connected to KL (for example, potentiometer). In doing so,
terminal 5 can be used as an auxiliary voltage source with 10 VDC.

o2 |H2T
D>_

™ o~ =

HEIEINEEINEE =

OO0 | | + || < ol o w -

Zl o= o T I i

=>— ~ | NN ~

S BI2IE[2|E|E

X o o||+|<<|0

— N[ |||~

|.|#|_| Clamp 2 PE Clamp 1

10k potentiometer. linear

Fig. 29: Terminal strip, ports for set value input

Connections 4 and 6 in Fig. 29 are the analogue ports for the set value input. Here, as with the actual value
specification, there are two different inputs:

m AintU analogue port 1, terminal 4 for 0 to 10V set value device, for example, potentiometer)
H Ain1l analogue port 1, terminal 6 for 4 to 20mA set value device

4.10 Curves

410.1 Input curve

W |t is possible to define the input curve for source of set values analogue Ain1 via the analogue ports

B The subitems Input curve 1 and Input curve 2 are under Settings
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rDevice shown
Logical device address
Physical address

Device bype

MODEUS Flug Fand
3@ EPTED240)
MODEUS ebr-papst Standard

Et

¢~ Device status
E}- Settings

Parameter set 1
-~ Parameter set 2
Sensor setkings

- Input curve 2
- QUbpUE curve
- Set value ramp
Rotating direction
- Fail save function
Limits
- Communication parameters
- Mator Einstelungen
- Braking
- LoadSave

Information

- Actual values
Device data
- Electronics

- Mokor

|»

Tnput curve 21 (P13 [v] IU

Input curve ¥1 (P13 [rpm] IIDD

Input curve %2 (P13 [v] IID

Input curve ¥2 (P1) [rpm] Img

Input curve

Parameter set 1

v set

# Set all

Ql Reset

B Ex. parameter set 1:

W Ex. left: linear gradient of 100 to
700 rpm

B |nput characteristic can be set for
both parameter sets,
independently of each other.

m For curve, see Fig. 31

rDevice shown
Logical device address

Physical address
Device bype

MODELS Flug Fang
3@ EPTED940Q
MODELS ebm-papst Standard

=3

¢~ Device status
E}- Settings

Parameter set 1
- Parameter set 2
- Sensor settings
- Input curve 1

- QUbpUE curve
- Set value ramp
Rotating direction
- Fail save function
- Limits
Zommunication parameters
- Mokor Einstellungen
- Braking
- Load{Save

Information

- Actual values
- Device data

Electronics
- [Makor

|»

Input curve

Parameter set 2

Input curve 21 (P23 [W] ISJUU

Input curve Y1 {P2) [%] |zn

Input curve %2 (P23 [Y] Is

Input curve ¥2 (P23 [%] IBD

o ot

Fig. 30: Input curve

700
rpm

100
rpm

v Set all

Input characteristic parameter set 1

Set value
A

ov

'Input

Fig. 31: Examples for input curves from P1 and P2

voltage

Gl Reset

B Ex. parameter set 2;
Control mode: PWM control

B Ex. left: only from a 5V input
voltage is modulation level > 20%
possible

B Input characteristic can be set for
both parameter sets,
independently of each other.

W For curve, see Fig. 31

Input characteristic parameter set 2

Set value

80%

PWM |

20% -
PWM

A

ov

-}----mm -

v

o it

Input

S BV 0V gage
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4.10.2 Inverse curve

With analogue set value input, the input curve also offers the option of generating an inverse curve. This
means that the set value increases as the input signal decreases.

Device shown
Logical device address MODEUS Plug Fang m I nve rse cu rve
Physical address 3 @ EPTELS40) Y
Dervice bype MODBUS ebm-papst Standard
Device status =
B Settings Input curve X1 (P1) [v] ID , ,
- Parameter set | B Curve from Fig. 31 was inverted
- Parameter set 2 Input curve Y1 (P1) [rpm] I?DD ) .
Sensor settings H  Ex. input voltage:
r—— Input curve X2 (FL) W] |10 OV 700 rom
—— —>
- Input curve 2 Input curve Y2 (P1) [rpm] Ilgg p
- Oukput curve 10V—) 100 rpm
- Set value ramp . 3
. Rotating drecton B Increasing the signal reduces the
- Fail save Function i
e modulation level
-~ Comrmunication parameters
Maotor Einstellungen
Braking
Load/Sawe b
= InFormation
- Actual values
- Device data
- Electronics
- Mator ﬂ
o et w Set all Al Reset

Fig. 32: Inverse curve

The inverse curve becomes clear if you compare the above Fig. 31 with Fig. 33 below.

Inverse input characteristic parameter set 1

Set value
700 T
rpm

100
rpm

> Input voltage

Fig. 33: Example of inverse curve
In practice, applications are known with which you can use an inverse curve to guarantee that the fan

operates at maximum level when there is a cable break from the analogue set value (— input signal 0 V).
For more information, see Fail safe function (Chapter 3.4).
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4.10.3 Output curve

To connect additional slaves to a master fan, the MODBUS terminal strip has an output Aout. Depending
on the speed or the PWM signal, the output supplies a voltage signal, which is always output. The source
of set values plays no role here.

Physical address 3 @ EPTEDI40)

h
_[E:;::\sd;u; address MODELIS Flug Fang 0 utp ut c u rve

Device type MODEBLUS ebm-papst Standard

i Device status

|

Bl Settings Function of analog oukput urrent spes - .
- Parameter set 1 IC - Sl J . FUﬂCtIOﬂ Of the analogue OUtput:
Parameker st 2 Cutput curve #1 [rpm] Img Act Speed [rpm]
-~ Sensor setkings M R .
Toput crve | cutput e VL P B Co-ordinates of the output curve
- Input curve 2 utput curyve Fpr
e O R B e fe7o can be entered here
et e e 8 o FOTCHANBING, EEI L) S ¢
. Fal save Forction B The output curve can be oriented
it oo to the actual PWM or to the actual
- Pt etk speed, depending on function of
- Braking
oo o analogue oufput
= Information
- Actual values
- Device data
- Electronics
- Mator LI
o Set v Set all Gl peset

Fig. 34: Output curve

subitem is in the Settings menu item (see Fig. 34). Here, the analogue output function indicates whether
the x-axis represents the speed or the PWM signal. The output curve would appear as follows.

Function Act speed Function PWM signal
Output Output
S|gnaI“ S|gnaI“
OV - 0V -7 1

Actual speed PWM signal
ov '. > ov >

100 rpm 870 rpm 0% 100%
If the motor is running with a speed of If the motor is running with a PWM signal
870 rpm, there is a voltage on the Aout of 100%, there is a voltage on the Aout
output of 10V. At speeds < 100 rpm, a OV output of 10V. The curve runs in a line.
signal is generated. Maximum speed is At 0% PWM signal, the output outputs
limited to the limits according to the settings a 0V signal.
dialogue (here, 870 rpm).

Fig. 35: Output curve
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4.10.4 Analogue output: Impulses per revolution

Device showrn

Logical device address MODEUST 3 L
Physical address 3@ CoM2 0 u t p ut c u rve

Device bype MODELS ebm-papst Standard

i Device status -
[} Settings Function of analog output ISpeed monitoring (pulses) j

- Parameter set | B Function of the analogue output:

- Parameter set 2 Pulses per revolution Ig

-~ Sensor settings Speed mOﬂItOFIng (ImpUlSG)
- e B Impulses per revolution:

-~ Inpuk curve 2

- ouare Indicates how many pulses per
Set value ramp

. Divecton of rotation revolution are to be output to Aout

- Fail-cafe Function

- Limits

-~ Communication parameters

-~ Motor settings

- Motor derating

- \Winker functions
LoadSave

[ Infarmation

- Actual values

- Device data
- Electronics =

o et v Set all Gl peset

Fig. 36: Output curve (impulses per revolution)

output Aout. Use of this function requires a fan whose hardware supports this. However, attention should
be given to choosing a reasonable number of pulses. For a very slowly rotating fan, 255 pulses may be
required. The faster the fan rotates, the fewer pulses are required. Since the output frequency of the
impulses per revolution is limited by hardware, with 255 pulses set and a high fan speed it could happen
that the output puts out fewer pulses than anticipated.

This function is possible only for specific fans.

4.10.5 Motor derating

rDevice shown

Logical device address MODEUS]_3 ¥ M t d t.
Physical address 3@ COMz2 o o r e ra I n g

Device type MODELS ebm-papst Standard
- Device status =

[} Settings Maxirnurn allowed rating W |1191
v 2 Wi ety i1 B Max. allowed power
o st il s G TG fitor Is set by ebm-papst
- Input curve 2 Modulterperature derating stark Ilgg u Max power .
;):tni::u;u:renp Modulkemperature derating end |112 The power reqUIrement can be
* Directian ofrotetion Mokortemperature derating start IZDD IlmltEd

Fail-safe function

B For limitation of module
e temperature and limitation of

o jotor setfings

. i —— motor temperature, see the
‘Winter Functions . H o

i following diagram:

2 Information Fig. 38: Derating diagram

- Actual values

- Limits Matartemperature derating end IZDD
- Communication parameters

- Device data
- Electranics Jid|

o Set v Set: all Gl Reset

Fig. 37: Motor power limit
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Max. power [W] — Max. power depending on

‘r module temperature

P max - ainite s CEEEE PP EEE R Max. power depending on motor
temperature

P max: Max. power
P max DE: Max. power at
limitation end

PmaxDE =~ T1: Limitation module temperature start

T2: Limitation module temp. end
T3: Limitation motor temp. start
T4: Limitation motor temp. end

Temperature [°C]

n

ov

N - e

T3 T4

Fig. 38: Derating diagram

This parameter does not necessarily have to be configured.
If you have no information about the fan's output limit depending on the temperature, simply ignore this
parameter.

As can be seen in the diagram in Fig. 38, the maximum power input depending on the module temperature
and/or motor temperature can be configured.

The process depending on the motor temperature is now described by way of example:
T2 was set to 100°C and T4 to 130°C

Fan is running with maximum output (P max) e.g. 1191W

Motor temperature increases to 100°C (T2)

Power input is reduced

Motor temperature increases further to 110°C

Power input is further reduced

Motor temperature reaches 130°C (T4)

Power input is limited to maximum output with limitation end (P max DE),

e.g. 1006W

upon reaching 130°C (T4), the power input stays constant at e.g. 1006W (P max DE).
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4.11 Run monitoring

MODBUS 4.00 or higher has the option of an alarm relay allow to release if a minimum rotational speed is
not reached. This situation is also shown as a warning on the MODBUS (warning bit) at the same time it is
signalled using the relay.

| Device shawn
Logical device address MODBUS1_3 1 L] L]
Physical address 3@ COMz Ru n m o n Ito rI n g

Device bype MODBUS ebm-papst Standard

¢ Device status A
- Settings Maximum speed Il 100
- Parameter set 1

- Parameter set 2 M. spesd otation monkcoring [rem] [ B Set limit speed for running monitor
i to the threshold value at which the
- Input curve 2 alarm relay is to release if not

Oukput curve

et value ramp reached and the bus is to show
- Drecton ofrekaton that the speed was not achieved.

- Fail-safe Function

- [ B Aceiling speed of 0 switches the

- Communication parameters .
. Wotar settings function completely off.
Mator derating

wiinter functions
- LoadfSave
[} Information
- Actual values

- Device data

- Electronics LI
o St w Set all Gl Reset

Fig. 39: Parameter set settings for run monitoring
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5 Use of EC-Control in customer applications

The following points provide exemplary configuration notes and electrical connections for typical customer
applications. They are recommendations and not required specifications for the specific application.
Settings which are applicable to the are marked by a background. Settings which are

applicable to the are marked in . Settings which are applicable to all nodes are and

5.1 Refrigeration plants

5.1.1 Master-slave Configuration (star-shaped)

Usually, in a refrigeration plant, one fan works as a master and the remaining devices as slaves.

In order to be able to set the pressure in such operation, ebm-papst recommends carrying out the following
system settings for the master and the corresponding slaves in EC-Control. The objective is to keep the
condensing pressure constant.

_[E:;::I?;itlt;address MODELS Plug Fana uéa« Step 1 :
i et parate
o Device status Al
T e S " Master fan
Parameter set 2 STUER @F PR Sl |rs4ss(eus =l
- Sensor settings
- more! ey o || ™ Setcontolmove
e : pel i
B Control function: cooling/negative
- Fail save Function Max PUIM (PL) froo B P-factor; 2000%
I;:rll::nuni[atinn parameters e G 7-)?8_0?0_[':- 0%
:;:; gEinsteuungen Contraller function {P1} [cosingriegative = pure P-control
o o I o W Source paramefer set selection:
" actual vaes Factor (°1) [%] p usually RS485/bus;
- Devcedats terminal Din2 and Din3 also
- botor | adjustable.
o Set o setal ol Reset

Fig. 40: Parameter set settings for master of a refrigeration plant
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Device shown
Logical device address

Physical address

Device type

MODELS Flug Fans
3 @ ERFTEDS40)
MODBUS ebm-papst Standard

- Diewice skatus
=+ Settings
-~ Parameter set 1

-~ Input curve 1
Input curve 2

- Qutput curyve

- Sek value ramp

- Rotating direction

- Fail save function
Limits

- Communication parameters
Motor Einstellungen

- Braking

- LoadfSave

(= Infarmation

- Achual values

Device data
- Electronics
Mokor

|»

Minimum sensor value
Maximum sensor value
Sensor unit

Source sensor value

Source For controller Function
Controller Function (P13
Controller Function (P2}

P-Band (1) [BAR]

1 p-Band {P2) [EAR]

Step 2:

Make sensor settings

0

: Master fan

30

[Bar ,
o W Select sensor range (Max, Min),
AinZUjAinzT

I here: (30, 0) bar, can be taken
RS485/Eus

ICooI\ng,iNegatwe

ICooI\ng,iNegative

K1 S O T

|1J5c|

[1.50

o St

w Set all

Gl peset

Fig. 41: Sensor settings for temperature sensor of the master

from the sensor's manufacturing
details
Sensor unit: bar

Device shown
Logical device address

Physical address

Device type

MODBUS Plug Fang
3@ ERFTEDS40
MODELS ebm-papst Standard

[ oc
B Settings
Parameter set 1
- Parameter set 2
-~ Sensor settings
Input curve 1
- Input curve 2
-~ Qutpuk curve
Set value ramp
- Raotating direction
- Fail save function
Limits
- Communication parameters
- Motor Einstellungen
Braking
o Load/Sawve
= Information

Set value [BAR]

Source of set value

Save set walug to EEPROM
Current sensor value [BAR]
Current speed

Current parameter set
Active operating mode

Source of parameter switch

—1 Current controller Function

Source For controller Function

iz

|rs48s/EUS

7

|13,3U

|0

Jt

ICIosed loop sensor contral

[rs4esymus

ICoDIing,l’Negative

L L e L

Step 3:

Set value input of the master

Master fan

Actual values IRS485,|’Eus
- Device data Status IFan 7
- Electronics
Mokor LI
W et # Set all Ql Reset

Activate Save set value to

Set values can only be stored in
the active parameter set

Fig. 42: Setting input of the master

The slaves obtain their set value as a 0 to 10V signal through port Aout of the master via their terminals
Ain1 U and GND. The output curve of the master is set as in Fig. 43. The characteristic curve is linear and
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Device shown
Logical device address

Phrysical address

Device type

MODBLUS Plug Fang
3@ EPTEDS40)
MODBLUS ebm-papst Standard

-

v

- Device status
El- Settings

Parameter set 1
- Parameter set 2
- Sensor settings
-~ Input curve 1
- Input curve 2

S C'utput curve

- Set value ramp

+- Ratating direction

+ Fail save function

- Limits

- Communication parameters
+ Motor Einstellungen

- Braking

v Load[Sawve

[} Information

- Actual values
- Device data
+ Electronics
- Maotor

Function of analog output
Qutput curve %1 [%]
Output curve ¥1 [W]
Output curve %2 [%]

Qutput curve ¥2 [V]

=

ICurrent P

el

Step 4:

Output curve of the master

Master fan

o Set

v Set all

Gl Reset

Fig. 43: Output curve for master in refrigeration plants

B Function of the analogue output:
[ | b_uﬁﬁ Eﬁr?/é,_ linear

0% corresponds to 0V

100% corresponds to 10V

Settings for the slaves (see below):
Because no sensor and no two parameter sets are required for the slaves, their system settings are
comparatively simple (see Fig. 44).

Important for slave settings:

The steps 5, 6 and 7 have to be set for ALL slaves.

Device shown
Logical device address

Physical address

Device type

MODELS Flug Fané
1 @ EPTECS4O
MODELS ebm-papst Standard

- Device status
=l Settings

Parameter set 1

- Parameter set 2
Sensor sekkings

-~ Input curve 1

-~ Inpuk curve 2

Cormmunication parameters

- Actual valies
Device data
- Electronics

- Motar

| v

Currenk parameter sek
Source of parameter switch
Internal parameter set

Contral mode (P1)

It

[Rs4e5Bus

IParametEr Set 1

L L L

Step 5:

Control mode of slaves: PWM control

Slave fans

v Set

v Set all

Ql Reset

B Control mode: PWM control

. OutpUE turve IPWMcontroI ———————————————————

R i P 1) E W For slaves, only one parameter

* Direction ofretstion e P 61 set has to be configured, here P1

- Fail save function i IIDD .

W Control function and P- and [-
Motar stop enable (P1) W

- Motar Einstellungen ontraller Function =1 | (e e e L
g et (f )[t ] o Icodnainegaine = control without significance
oad/Save — P-Factor iP1) [%; -
& o o W Activate Motor stop enable
I-Factor (1) [%&] IU
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Refrigeration plant

ebmpapst

| Device shawin
Logical device address MODELS Flug Fané L Ste 6 »
Phiysical address 3 @ EPTED40 % p [
. 3 .
Device bype MODEUS ebm-papst Standard oVer\"eW, source of set Values
s e = analogue
= Settings Sek value [%:] |19
-+ Parameter seb 1
Parameter set 2 Source of set value IAnaIDg Ainl =l slave fans
- Sensor settings Save set value o EEPROM o
- Input curve 1
- Input curve 2 Currert PWH |1g H S f t I 5 A I
- st urve L0urce or set vaiues: Analogue
- Set value ramp Current speed |545 Ain 1
- Rotating direction - .
 Fail save function Curent paremeter set I W Deactivate Save set value to
- Limits .
Active operating mode
Carnrunication parameters IPWM contrel j EEEB_OM
- Mokor Einstellungen Source of parameter switch IRS485;’Bus j - SIaVeS Obtaln O to 1 OV S'gnal fl'0m
+ Braking
“ LoadfSave — ' Current controller function ICUoI\ngJ‘Nagativa j the OUtpUt Of the master
[l Information
- ctual valuss source for controller function IRS485;’Bus j
- Device data Status IFan oK
~ Electronics
IMokor LI
o Set v Set all Qal Reset
Device shown
Logical device address MODELS Plug Fané 1 Ste p 7 u
Physical address 1 @ EFTEDS4Q & :
Device bype MODBUS ebm-papst Standard - Input characterlstlc
i Dewice status =
[ Settings Input curve %1 (P1)[W] ID
Parameter set 1
. Parameter set 2 Input curve Y1 (PL) [%] ID Slave fanS
Sensor settings Input curve %2 (P1) [v] Im
et o2 T e G 120 W Linear input characteristics for
- Cukput curve
+ Sek value ramp SIaVeS
+ Direction of rotation
- Fail save function
-+ Limits
- Communication parameters
+ Mator Einstellungen
- Braking
v Load/Save -
[z} Information
- Achual values
- Device data
- Electronics
- MMakor ﬂ
o =t # Set all Gl Reset

Fig. 44: Settings for slave fans

Fig. 45 on the next page shows the connection diagram from the master and its slaves in a refrigeration

plant.

B Fans are arranged in the shape of a star

B The set value is given from the master via the output Aout as a 0 to 10V signal on a patch panel. To
this distributor, the source of set values Ain1 U of the corresponding slaves is connected.

B Control mode master: Closed loop sensor control

Advantage of this star arrangement compared to serial wiring (Series connection)

B In case of defects, just the corresponding device can be replaced very quickly and without
complications, without having to break apart the system. It is, however, problematic at great distances,
because significantly more lines have to be used.

Alternatively to the pressure sensor used in the example, there are also the 2-wire sensors which do not

require a GND connection. Their output signal can be a current signal with 4 to 20mA. In this case, the
sensor on the actual value input is Ain2 | and terminal +20V are connected (see also Chapter 4.7)
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EC-Control
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Fig. 45: Connection diagram, star-shaped master-slave Arrangement for refrigeration plants

59



Refrigeration plant ebmpapst

5.1.2 Master-slave Configuration with cascade operation

Another option for the master-slave configuration is cascade operation. Via the analogue output Aout,
the master forwards its set value in the form of a 0 to 10V signal to the first slave. In contrast to star-
shaped arrangement from Fig. 45, the slaves here are not parallel, but rather connected in series, and
the output curve of all nodes is adapted.

Ny Group alarm
§\*.#£ (break for failure) §\,_4£
a1 Master Slave 1 ra
SR EIEIEIEE ' SR EIEIEIEE
- 1
) o= ) 2=
E Oé) % E I~ E 3 s s E E % E I E 3
O[O+ < oO|lO|o0 olo|lo OO0+ <
z|Oo|z z|O|z
) - D —
<| % = g =1 Al ™ Al N| ™ <| % ‘E' g ‘E' ‘E'
g0 £ =R = |0 £ £]E
xle|lo|<|F|<|a L xle|o|<|F|<|a
AN T |WO]O| I~ AN M| T | O] O]~
[ ® |
Y4
Slave 2 2
Master: Any control mode S *m -
—
output curve adapted oloJ[I|I3|3
. ; D —
Slaves: PWM control with . ~|olola|z|a]s
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\/ SEEIEIEEE
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>
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]

Fig. 46: Connection diagram, cascade operation, master-slave arrangement for refrigeration plants
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o

rerequisites for cascade operation:

B Control mode master: any
W Control mode slaves: PWM control
W Source of set values slaves: Analogue Ain1 and deactivate save set value fo EEPROM
B Input characteristics of all nodes unchanged (0V/0% and 10V/100%)
B Adapted output curve for master and all slaves, ex. Fig. 47
Output curve
Output
signal Cascade operation
A
10V B The standard output curve

(0%/0V and 100%/10V) is
moved to the bottom area of
the fan level in order to
generate desired cascade
operation (10%/0V and
100%/10V)

B Programming this output
curve has to be carried out for
all nodes (master and slave)

. H : H 1

ov >

' 13% P 30% 100%
10% 22%

Fig. 47: Output curve for cascade operation

Fig. 47 shows an example of curve for which, at a low speed of the master, the slaves themselves take

on an even lower speed in sequence. This should also lead to the last slaves in the chain being

switched off.

For the above output curve, this applies:
The higher the speed of the master, the lower the difference of the speed to the other nodes becomes.
With full modulation level of the master, the slaves likewise run at 100%.

First example: Master = 30%. The modulation level of the master is at 30%.
m  With output curve Fig. 47, on slave 1, a signal of approx. 2.2V is output
— Consequently, the modulation level of slave 1 = 22%
B Slave 1 has the same output curve as the master, and outputs a signal of approx. 1.3V to slave 2
— Modulation level for slave 2 = 13%
B Slave 2 has the same output curve as the master, and outputs a
signal < Switch-on threshold (0.6V) to slave 3
— Modulation level for slave 3 = 0%, and thus stands still

Second example: Master = 100% modulation level

B With output curve Fig. 47, it outputs a signal of approx. 10V to slave 1
— Modulation level for slave 1 =100%

B Slave 1 itself has the same output curve as the master, and thus outputs a signal of approx. 10V to
slave 2
— Modulation level for slave 2 = 100%

B Slave 2 itself has the same output curve as the master, and thus outputs a signal of approx. 10V to
slave 3
— Modulation level for slave 3 =100%
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Cascade operation should only be implemented with a maximum number of nodes of 3 to 4 slaves. \

Fig. 48 shows the settings which must be carried out for the input and output curve in a cascade
operation according to Fig. 47 in EC-Control. Here, it is important that the input characteristics are not

Physical address

| rDevice shawn
Logical device address

MODEUS Plug Fang
3@ EPTEDZ40)

Output curve

=

-~ Parameter set 1
- Parameter set 2 Oukput curve X1 [%]
-~ Gensor setkings QukpUE curve 1 [V]
- Inpuk curve 1
-~ Inpuk curve 2
Qutput curve
- ek value ramp

- Rotating direction

Qukput curve X2 [%]

Oukput curve Y2 [Y]

- Fail save function
- Limiks
Communication parameters
- Matar Einstellungen
- Braking
- LoadfSave =

Information

Actual values
- Device data
- Electronics

- Motar LI

Device bype MODBLS ebm-papst Standard
-~ Device status =
= Settings Function of analog output j

ICurrent P

o et o et al

Gl Reset

Output curve has to be adapted by
the master and all slaves
Co-ordinate X1 shifted by 10% in
comparison to standard curve

Logical device address
Physical address

Device bype

Device shown

MODEUS Plug Fant
3@ EPTED240)

MODEUS ebm-papst Standard

Input curve

=

=

Device status
Settings Input curve %1 (P1)[%]
- Parameter set 1

|»

Parameter set 2 Input curve ¥1 (P1)[%]

-~ Zensar setkings
o [rput curve 1
Inpuk curve 2

- Qutput curyve

- Sek value ramp

- Ratating direction
- Fail save function

Input curve %2 (P13 [¥]

Input curve ¥2 (P1) [%:]

- Limiks

- Communication parameters

- Matar Einstellungen

- Braking

- Loadf3ave b

Information
- Actual valies
- Device data

- Electronics

- Motar LI

[100

Slave fans

Fig. 48: Output and input characteristic for cascade operation

o Set o zetal

Gl Reset

Only relevant for slaves

Linear input characteristic

Input characteristic has to be set to
the default by all slaves (0V/0% and
10V/100%)

5.1.3 Reverse operation for cleaning and de-icing the exchanger

Reverse operation permits the direction of rotation of a fan to be changed. With devices which are
equipped with a MODBUS interface and with a firmware protocol version later than V3.02, it is possible
that the user can change the direction of rotation themselves, either via digital input or via bus.
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<

| | >

Preferred running
direction

against the preferred
N B running direction

Fig. 49: Direction of rotation of an axial fan

Preferred running direction is preset
at the factory;

in reverse operation, the running
direction is set against the preferred
running direction;

no information can be provided as to
whether the direction of rotation is
clockwise or counter-clockwise

Example: Change between two parameter sets, including reverse operation

direction

63




Refrigeration plant

ebmpapst

In order to implement this mode, the following steps have to be configured one after another:

| Device shawn

Logical device address
Physical address

Device bype

MODEUS Plug Fané
3@ EPTED94Q
MODELS ebm-papst Standard

Device status
= Settings

|»

Current parameter sek

Step 1:

Configure parameter set 1

It

Fig. 50: Parameter set 1

Source of parameter switch IClamp Dinz j SIS SRS S S
Sensor sekkings §V_Vl_tC_h_t_6£njlﬂ§l_QlﬂZ tO the
- Input crve 1 Internal parameter set IParameter Seb 1 j : ; -
: direction of rotation and at the
- Input curve 2 Control mode (PL) IPWM contral j .
= Cutpu: curve P : same time change parameter
- ek value ramp in 5 o o 5
- Rotating direction Set (through bl'ldglng D|n2
- Fail save function (s PG (P I100 H
e according to GND)
Makor st ble (P1
- Communication parameters SRR ] . _Cgﬂt_rgl_nlo_d_e_ ElN_M_CQQt[(lI
g ool ten €D Ineatnglpostve = B P- and I-factor and control
 LoadSave = fo+50 function for PWM control are
= Information T )
- actual values Feder UL P irrelevant
- Device data
- Electronics
- Motar LI
o Set v Set all Gl Reset
| Device shawn ]
Logical device address MODEUS Plug Fant “"m Ste p 2 L}
Physical address 1@EPTED:4Q » Y Select source of set values
Device bype MODEUS ebm-papst Standar
RS483/Bus
=} Settings Set value [%] IU
-~ Parameter set 1
Source of st vl == =] B Parameter set 1 has to be
- Sensar settings Save set value to EEPROM I~ enabled
-~ Input curve 1 .
P B Source of set values:
- Output curve
- Set value ramp Current speed [rpm] IU B§4§5_/bl._/§
 Direction of rotation B Activate Save set value to
- Fail save funckion Current parameter set Il ____________
- Limits o Active operating mods IPWM p— j EEE—R—OM
Cnmmurﬁu(atmn parameters . - Enter Set Value_[%_]
- Motar Einstellungen Source of parameter switch ICIamp Dinz j —————— =
- Braking
- Load|Save — Current controller function IHeat\nngUs\tive j
= IT-FU;T;:T:&\UES Source for controller function IRS4ESjBus j
- Device data Status IFan oK
- Electronics
- Matar LI
o Set v Set all Gl Reset
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| Device shawn
Logical device address

Physical address

Device type

MODELS Flug Fané
1 @ EPTEL34%
MODELS ebm-papst Standard

i+ Device status
[ Settings

Parameter st 1

S Farameter set 2

-~ Sensor settings

Input curve 1

~ Input curve 2
-~ Qutpuk curve

Current parameter set
Source of parameter switch
Internal parameter set

Contral mode {F2)

[t

ICIamp DinZ

IParameter Set 1

ICIosed loop speed control

(K1 EY QKN

Step 3:

set parameter set 2

Is already set to digital input
terminal Din2

50%
6.25%

control irrelevant

Step 4:

activate parameter set 2

B Activate parameter set 2 by
bridging from GND to Din2

B Step 5 can only be run if P2 in
step 4 is enabled

- Set value ramp I¥in P (PZ) IS
- Direction of rotation
- Fail save function s (PR P I100
- Limits Mator stop enable (P2} iIrd
- Communication parameters
- Mokor Einstellungen Contraller function (P2} IHeating,l’Positive j
- Braking
Load/Save — P-Factor (F2) [%] |5El, 19
= Information .
- Actual values IFactor (P2 [%] |6J25
Device data
- Electronics
-~ Maotor LI
o et V Set all Gal Reset
O~ | N| M| <
w @ ~ ~ ~ ~ ~
- —_
NlolQlo|S|wls
£l c|Z|c|&|eg| 2 =
(]
o Ol<|[+|<|<| |o|]|o]| |w| |« -
Z210|Z2 o S (R I |
o —_ ~ | AN ~ (9p]
nlynlZ21c(<=|.cl.c
Xl x|l ol +|<| A
~— | N[O T | O] O] M~
Clamp 3 Clamp 2 PE Clamp 1
rDevice shown
Logical device address MODEUS Plug Fané

Physical address

Device bype

3@ EPTEDS40)
MODEUS ebm-papst Standard

E} Set!

tings
- Parameter set 1

- Parameter set 2

Sensor sektings

- Inpuk curye 1
-~ Inpukt curve 2

Output curve

- SEk value ramp
- Rokating direction
- Fail save function

Limnits

- Communication parameters
- Motor Einstellungen

Braking

- LoadfSave
B} Information
- Ackual values

Device data

- Electronics
- Motor

Set walue [rpm]

Source of set value

Save set value to EEPROM
Current speed

Current parameter set
Active operating mode
Source of parameter switch

Current contraller function

Source Far controller Function

Status

J300

[Rs4a5Bus

i

|E2]

B

ICIDsed loop speed contral

ICIamp Din2

IHEatinngnsith

Jrs4ss(Eus

L L L

[Fan 0k

Step 5:

Enter and save set value

Fig. 51: Parameter set 2

o Set

w Set all

Al Reset

W Parameter set 2 has to be
activated beforehand (see step
4)

B Source of set values:
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Parameter set 1 and preferred running direction:  Din2 open or applied voltage 5 to 50V
Parameter set 2 and reverse operation: Bridge according to GND or applied voltage < 1V

| Device shown .

Logical device address MODELS Flug Fané 1 Ste p 6 n

Phvsislsdess 2 G EFTERC ? Source of rotating direction

Device bype MODEUS ebm-papst Standard

i Dewice status =

=t Settings Source of rotating direction Clamp DinZ - . . .
i z W Source of rotating direction
- Parameter set 2 ' '
- Sensor settings Le_r,_nLn_ai Dl_n_2
e W The source of the direction of
- output curve rotation has to be the same

- Set value ramp
=% F.ctating direction
- Fail save function source

Limits 0 ===

- Communication parameters
++ Motor Einstelungen
Braking
- LoadfSave ey
= Information

Actual values
- Device data
- Electronics

- Mokor LI
o St v Set all Ql Reset

Fig. 52: Reverse operation source of rotating direction

Changing the two parameter sets and, at the same time, the direction of rotation is only done by
creating a bridge from Din2 to GND.

5.2 Configuration notes for air flow control in air-conditioning units

The differential pressureapproach compares the static pressure before the inlet nozzle with the static
pressure inside the inlet nozzle of an EC radial fan. The air flow [m3/h] can be calculated from the
differential pressure (differential pressure of the static pressure in [Pa]) according to the following
equation:

.2
V =kx./Ap, or prz;/—2

In the product catalogue "Plug fans with EC motor" from ebm-papst, you can find the following table for
the k-factore, depending on size of the fan. The table refers to backward-curved centrifugal fans.
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Inlet nozzles with measuring device to determine air flow for backward curved centrifugal fans

Part no.

25075-2-4013"
28075-2-4013"
31575-2-4013"
35675-2-4013"
40075-2-4013"
45075-2-4013"
64025-2-4013"
64030-2-40131"

subject to alterations

Part no.

/ 25080-2-4013%?
/ 28080-2-4013%
/ 31580-2-4013%
/ 35680-2-40132
/ 40080-2-4013%
/ 45080-2-4013%
/ 64002-2-4013%

{ 64001-2-4013@
(1)

Size

250
280
310
355
400
450
500
560

with one pressure tap

k-value

70
93
116
148
188
240
281
348

(z)w'ﬂh pi

For dimensions, see

page 7
page 9
page 11

page 13 /15

page 17
page 19
page 21
page 23

ring (4 p

taps ted by tubing)

ebmpapst

At constant nozzle pressure, constant control of the air flow is likewise possible. The pressure-
measuring point to measure Apw is one or four locations at the circumference of the inlet nozzle.

Example for clarification:

B Hall with footprint of 600m2, height of 3m
W Air volume of the space is thus 1,800m?,

B Volume is to be replaced completely every 30 minutes by fans

— Air flow is thus 3600 m3/h
B Product used; R3G450-AY86-01, k-factor = 240
— Differential pressure is (3600/240)* = 225 Pa

The differential pressure in the nozzle has to be held constant at 225 Pa. The fan supplies constant
volume, independent of the pressure conditions in the system. lts speed is automatically adapted along
the vertical curve.
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®» e 1750
® © [ 1750
® © [ 1750
®» © 1450
® © | 1450
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® @ [ 1155

Py
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77
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#

Differential pressure in the nozzle (here, 225 Pa)

R3G450-AY86-01
Kennlinien
I 0
F 2 I vertical curve 0
= 1
800 & ——
1'%
1/
700 3 i
I \\
Sk h ": \
Il o L 1 L1
- i o
500 S
1 /
400 = ; | 4B
/ 1 I ’ |
“‘——.__\ ] | . \ ~ \
300 = : ) ~er 6}
I \
/ /
200 A \ - \ \
/ : AR
100 5 ARNvd \
= \
A ' \
;‘]F 0 l(]IDt] znnn' T‘ﬂlﬂﬂ 5000 [CFM]
V> 2000 4000 6000 8000 [mem]

Fig. 53: Curve diagram R3G450-AY86-01
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The configuration notes for EC-Control now result from the anticipated differential pressure in the

nozzle.

| rDevice shawn

Logical device address MODELS Plug Fang

Physical address 3 @ EPTED94Q

=} Settings

Parameter sef 1

Step 1:

Configure parameter set 1

Device bype MODELS ebm-papst Standard
Device stakus =
Current parameter set |1

B Control mode: Sensor control

- Parameter set 2 Source of parameter switch |rs485/Bus =l B
W Source for parameter set:
. Internal parameter set IParameter Set 1 d
Inzut curve 2 Control mode (P13 —R§—4§§/—by§
onkrol mods -
- Outputeurve ICIosed loop sensor cantral J . _P:fggtgt 50%
Sek value ramp Min Pl (P11} 3 - o
- Rotating direction a—— I L-ia_cio_r 625 /0
p . a .
- Failsave functon oo W Activate parameter set 1
- Limits Mokor stop enable (P1) =
- Comrmunication parameters
- Matar Einstellungen Contraller function (P13 ICoDIing,l’Negat\ve j
- EBraking
- LoadjSave —1 P-Factor (P13 [%:] ISEI
(= Infarmation .
- Bctual values ey (L] Iﬁ;25
- Device data
Electranics
- Matar LI
o =t w Set &l Gl Reset
Fig. 54: Parameter set 1
rDevice shown 0
Logical device address MODEUS Plug Fang Ste p 2 "
Physical address 3@ EPTEDS4G Y q
Device type MODBUS ebm-papst Standard d sensor settlngs’ 0 to 500 Pa
¢ Device status )=
[} Settings Minimum sensor value In ,
- Parameter set 1 _ B With 0 to 500 Pa sensor
Parameter sek 2 Maximum sensor value I5gg .
&8 Scnsor settings M_”l _S_9Q§O_I'_V_3LU_6 0 Pa
ot curve | e B Max. sensor value: 500 Pa
- Input curve 2 Source sensor value IAinZUiAinZI j [ R =
- Oukpuk curve . SenSOr Unlt Pa
- Set val Source for controller function 1 | | = Oalet O
ki drcon Lo = || ™ Select Source for sensor value
Fail save Function Controller function (F1) IHeating,l’Pusitive d co rrespondl ngly
- Limits ) - — X
Zommunication parameters CETRIE AT (e IHEEHHQIPDSIWE d . Altematlve SenSOI' type
- Makar Einstellungen P-Band (P1} [PA] Imgn 0 to 1 000 Pa
- Braking
- LoadjSave — pBand (P2 [PA] [oo W Set controller function to
Et- Information . e
 atusl valuss Heating/Positive for both
+ Devie data parameter sets
Electronics
- [Makor ﬂ
o et w Set all Gl Reset

Fig. 55: Sensor settings, pressure sensor

5.21

Digital setting of values for air flow control, such as day/night switchover

By changing the differential pressure in the nozzle, the air flow can also be changed in accordance with
the equation in Chapter 5.2. For the above example with the plug fan R3G450-AY86-01, a k-factor of
240 and a 0 to 500 Pa pressure sensor results from the curve in Fig. 56. For the ratio of differential

pressure to sensor voltage, this applies:

B a differential pressure of
W a differential pressure of

(see Fig. 56, dotted line)

B A differential pressure of

500 Pa corresponds to a sensor voltage of 10V.
225 Pa corresponds to a sensor voltage of 4.5V

0 Pa corresponds to a sensor voltage of 0 V
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500 1C

Above example: Required air flow of
3600 m*/h, consequently the set 8
value to be set is 225 Pa,

resulting sensor voltage is 4.5V
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100 2
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Volume flow in m3/h
Fig. 56: Pressure, volume flow rate curve

After all settings from Chapter 5.2 have been made, you can now enter the set value of the differential

Control. Through maintaining a constant pressure of 225 Pa in the nozzle, a constant volume is
guaranteed - here, 3,600m%h.

" ~Device shown
Logical device address

Step 3a:

Set value via RS485/bus

MODEUS Plug Fang
3 @ EPTED940)
MODEUS ebm-papst Standard

VvAY
<1/%)§

Physical address

Device F

=t Settings Set value [PA] |225

Parameter set 1
- Parameter set 2
- Sensor sethings
- Input curve 1
- Inpuk curve 2
- Output curve
Set value ramp
- Rotating direction
- Fail save function
- Limits
- Communication parameters
- Motor Einstellungen
Braking
- LoadfSave
= Infarmation
- Ackual values

- Device data

- Electronics
Mokor

=l

Source of set value

Save set value ko EEPROM
Current sensor value [PA]
Current speed

Current parameter set
Active operating mode
Source of parameter switch
Current controller Function
Source for controller Function

Status

|rs4ssiEUs

i

I225,66

|EEE]

It

ICIosed loop sensar contral

[r.s48s/B0s

IHeatlng,l’Posltwe

[r.s4as/E0s

K K T K K

[Fan ok

o st

v Set all

Gl Reset

Set value here: 225 Pa
Day switchover
Source of set values:

order to control constant air flow
Set value = Actual value

Fig. 57: Digital setting of values parameter set 1, differential pressure 225 Pa, enter set value for day switchover

Optionally, a second parameter set can be defined, for example, for a so-called day/night

switchover:

After the sensor settings were made, you must proceed as follows to store set values for P1 and P2

(clicking Set is necessary after each step):
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" rDevice shown
Logical device address

Physical address

Device bype

MODELS Plug Fang
1 @ ERPTEDLS4)
MODEUS ebm-papst Standard

i+ Device status
[= Settings
-~ Parameter set 1

&8 Parameter set 2
Sensor settings

- Input curve 1

- Inpuk curve 2

- Qutput curve

Current parameter sek
Source of parameter switch
Internal parameter set

Conkral mode {P2)

Step 4:

Set parameter set 2

2

[RstasBus

IParameter Set 2

ICIDsed loop sensor contral

Lef L Le

B Control mode: Closed loop

- Set walue ramp IMlin P (P2) 5 .
Rotating drection ! W Activate parameter set 2
- Fail save function Max PHM (F2) IIUU
- Limis Matar stop enable (PZ) v
- Communication parameters
Motar Einstelungen Contraller function (P2} IHeatingiPoswtive j
- Braking
- LoadjSave —1 Pp-Factor (P2) [%] Isn’lg
= Information .
Actual values IHRerLzr G IE'J =
- Dievice data
- Electronics
- Motor LI
o Set v Sek all Gl Reset
Fig. 58: Parameter set 2
| Device shown _ St 5 .
Logical device address MODELS Plug Fané e p .
Physical address 1 @ EPTEDS4G) Y .
Device bype MODEUS ebrm-papst Standard d set Value via RS485lbus
=1 Settings Set value [PA] Iqu
- Paraeter st 1 _ W Set value here: 450 Pa
- Parameter set 2 St ezt e [Rs465/BUs =l Niaht itchi
s s oot s o e - ight switching
- Input curve .
° W Source of set values:
- Input curve 2 Current sensor walue [PA] Iqslqu ______________
- Output curve RS485/buS
- Sek value ramp Current speed 643 SESEE S
- Rokating direction I . ACt'Vate SQ‘Le_S_e_t_ngg_tQ
Current parameter seb |2

- Fail save function
- Limiks

Active operating mode -
Commurication parameters ICIosed loop sensor control J
Motar Einstellungen Source of parameter switch IRS4BSJ‘Bus j
Braking
- Load/Save —  Current controller Function IHeat\ng)’PositivE j
[=F Information
Source For controller Function
- Actual values IRS4BSJ‘Bu5 j
- Device data Status IFan oK
- Electronics
- Mokar LI
W et v Set all M Reset

order to control constant air flow
B Set value = Actual value

Fig. 59: digital setting of values for parameter set 2, differential pressure 450 Pa, enter set value for night switching

5.2.2 Analogue setpoint input during air flow control

Optionally, for digital setting of values from Chapter 5.2.1, it is possible to prescribe the set value in a
similar way via the inputs Ain1 U or Ain1l. Fig. 60 shows, for example, the connection of a
potentiometer for setting of values for the air flow control.

Day / night switchover with two different set values is not possible with an analogue source of set
values. Steps 4 and 5 in the above example thus are omitted from this chapter.
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Pressure sensor for air
flow control

Potentiometer for
analogue setpoint input

Fig. 60: Analogue setpoint input via potentiometer during air flow control

In EC-Control, additional settings have to be carried out (in addition to the configuration already

| - Device shown st 3b (]
Logical device address MODEUS Plug Fand Gy e p (]

h | add ' : H
Pysical crss 2@ EPTEDQ v Set value input analogue via Ain1
Device bype MODBUS ebm-papst Standard —

L:} Settings Set value [PA] 225,37

 Farameterset ' B Source of set values: Analogue
- Parameter set 2 Source of set value IAnang Ainl j Am1

Sensar settings Save set value to EEPROM I~ =

restcune | B Deactivate Save set value to
- Input curve Current sensor value [FA] 226,23
- Dutput curve I _E_E_P_R_O_M
- Set value ramp Current speed |582 H H 1
s doeon B Set required differential
i save uncton cumentparameterset I pressure with external source of
- Limits .
-~ Communication parameters HERE R ICIDSEd loop sensor cantrol j Set Values In Order tO regulate
:;tg;gﬁnste\lungen Source of parameter switch IRS485,¥BL|; j Constant air ﬂow
- LoadjSave —1 current contraller Function IHeatingJ‘PDsitive j ] Set Value ~ Actual Value

= InFarmation F er Fi .

actual values Source For controller Function IRS‘ISS,iBus j

e e status Faoc
- Electronics
- Mator ;I

o st ' Set all Ql Reset

Fig. 61: Analogue setpoint input, differential pressure 225 Pa, configure set point via potentiometer

5.3 Temperature control — any control characteristic with temperature sensor

Temperature-controlled systems are found in many applications. In order to enable the initial operation
of such control for the customer, the following subchapters explain setting a control characteristic.

In order to measure the actual value with a temperature sensor and, from it, form an individual control
characteristic, some settings are to be carried out. The following sensor is used for the example.
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Fig. 62: Standardised temperature sensor Art. No. 50005-1-0174

For the temperature sensor, you obtain the sensor characteristic curve from Fig. 63.

Signal 4 Sensor characteristic curve

I e R

/ Temperature

-20°C 0°C 80°C

Fig. 63: Sensor characteristic curve for temperature sensors
In order to simplify the configuration of the control range for the user, the following formula

sensorrange
P factor

x100%

Controlrange=

is already contained in EC-Control, as the comparison in Fig. 64 shows. It is valid as soon as the |-factor
is 0%.
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=

- Limits

- Communication parameters

- Motar Einstellungen
Braking

- LoadfSave

Information

- Achual values

- Device data
Electronics

- Matar

Controller Function (P2}
P-Band (P1) [#C]

P-Band (P2} [*C]

ICDUIlng,iNegatwe

[10

|200

| rDevice shawn S 1 0
Logical device address MODEUS Plug Fang te p »
Physical address 3 @ EPTEDS4G) Y
Device type MODELIS sbm-papst Standard pure P-contrOI
- Dewice skatus =
=} Settings Current parameter set Il
g Ccoreter et | _ W Control mode: Closed loop
- Parameter set 2 Source of parameter switch |R5485IBus d ————————————————— o
Senser settings Internal parameter set I J §e_n_89£ QQn_t,;O'I
Parameter Set 1 e
i e = Pacior 1000%
Control mode (P1 Clased | tral -
Output curve I i0sed loop sensor control J - I-Factor O%
- Set value ramp Iin PR (PLY I5 —————— .
- Rotating drection W for temperature regulation pure
- Fail save Function f=diliay IIUU P_Control
- Limiks
Motor st ble (P1 .
Communication parameters ter stop enctle (F1) o . _CQQt[QI_fq’lC_tIQQ
Motor Einstellungen Controller Function (F1) i i - i 1
e ST L cooling/negative
- LoadSave —1 P-Factor (P1] [%] I]ggg
= Infarmation .
- Achual values Tractor (PL)[%] IU
- Device data
~ Electronics
- Motar LI
o Set v Set all Gl Reset
| rDevice shawn .
Logical device address MODELS Plug Fang “ém Ste p 2 o
Physical address 3@ EPTEDS40) w T t tti
Device bype MODEUS ebm-papst Standard empera ure sensor se Ings
Device status =
[} Settings [Minimum sensor valus I_gn
 Parameter set 1 " B Sensor range: -20°C to 80°C
- Parameter set 2 laximum sensor valug Igu __________________
5 = W Source for sensor value:
- Inpuk curwe 1 H H
- Input curve 2 Source sensar value IA\nZU,I’AinZI j Al—n—zyl/q—”—-lz—l .
I | = W Source for control function:
- Get value ramp Source For contraller Function RS4E5/BUs -
Rotating direction ) B§4§5_/bg§
~ Fail save Function Gl (T (P Icaolinngegative j . COHthI ra’lg_e P1 5 1 OOC
j 4

o set

w Set all

Fig. 64: Control range and P-factor

Control range =

80°C — (—20°C)

x100% =10°C

1000%

You can change the control range and the P-factor via two selection windows. Because the two values
are dependent on each other, when entering the P-factor, the control range changes automatically and
vice-versa. If the I-factor is greater than 0%, the input window is greyed out (see Fig. 64, control range

parameter set 2).

The significance of the control range of temperature regulation can be explained through the following

example settings from Fig. 65.
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| rDevice shawn
Logical device address

Physical address

Device type

MODELS Flug Fang
3@ EPTED940Q
MODELS ebm-papst Standard

=+ Settings

Step 3 (two ex.):

Enter temperature set value

Example 1:
in[°C]

Set value:

Actual value:
Control deviation:
Control range:

20
21.99
1.99
10

with modulation level 20%

and speed 574 rpm

Upper control deviation:
21.99°C-20.0°C =1.99°C

Lower control deviation:
25.02°C-20.0°C = 5.02°C

Control deviation:
Control range:

Example 2:

H in[°C]
Set value: 20
Actual value: 25.02

5.02
10

B with modulation level 50%
and speed 1,561 rpm

Set value [°C] IZU
-~ Parameter set 1
- Parameter set 2 stawen aff o=t vl [Rs4e5Bus =]
Si L
nser seLngs Save set value ko EEPROM I
-~ Input curve 1
- Input curve 2 Current sensar value [#C] IZZ’DE'
Output curve
- Sk value ramp Current speed I582
- Rotating direction
Eail save Function Current parametet set Il
- Limits
Active operating mode -
- Communication parameters ICIOSEd loop sensor control J
Motor Einstellungen Source of parameter switch IRS4ESJBus j
- Braking
- Load{Save —1 Current controller function ICODling,l'Negatwe j
= InFarmation
Source For controller Function
- fckual values IRS485,iBus [
- Device data Status IFan oK
- Electronics
- Mator =
o Set v Set all Gl Reset
| rDevice shawn
Logical device address MODELS Plug Fang Htrm
Physical address 1 @ EPTEDS4Q) w
Device bype MODELS ebm-papst Standard
=} Settings Sek value [#C] Ign
-~ Parameter set 1
- Parameter set 2 Source of set value IRS4ESJBus =l
E Li
ensor setngs Save set value to EEPROM m
-~ Inpuk curve 1
- Input curve 2 Current sensar value [#C] |24J97
-~ Qukput curve
- Set value ramp Current speed [rpm] |1544
- Direction of rotation
. Fail save function Current parameter set |1
Limits a .
Active operating mode -
- Commurication parametsrs ICIosed loop sensor conkrol J
- Motar Einstellungen Source of parameter switch IRS485.iBus j
- Braking
LoadjSave —1 Current controller Funckion ICoDIing,l’Negatwe j
(= Infarmation
Source For controller Function
- Actual values IRS“ESJB"'S d
- Device data Status IFan oK
Electranics
- Mator =
o Set v Set all Al Reset

Fig. 65: Temperature regulation with control deviation of 2°C and a difference of 5°C

By enlarging the control deviation, the modulation level increases.

In the above example, the full speed of the motor would be reached if the actual value - in other words,
the current temperature measured by the sensor - reached 30°C and the set value would continue to be

20°C.

Depending on the control range, the corresponding control characteristics can be generated, as in
Fig. 66. The control range of the above example corresponds to control characteristic 2. The two control
deviations of 2°C and 5°C are additionally plotted in the illustration. If we would select too large a
control range for the above control deviation, for example, control characteristic 4, then the motor would
run at the same temperature actual value with a very low speed.
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Control range 1to 4

1 A 1
o S
| A ! |
- —~ |
: A ! i :
Duty cycle £ \ E ! i
100% i i
1 : |
50% -~---f-- i
20% - i i
! . Temperature
0% — —>

20°C 25°C 30°C 40°C 60°C
Fig. 66: Four example control characteristics for different control rangese
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A. List of data points

List of datapoints

Holding Register
available in MODBUS version
. . Data point/
Parameters vs.ox | V30x | DCl 1 yey | ace | Redister Type: value Controller variables
Lite | Gen.1
Reset ° ° ° ° e | D000 ui_nt1 Ly Reset_hxD000
2=Parameter-Reset
uint16: 0-65535 at OL-PWM / CL sensor Citrl
Sl ° ° ° ° ° uint16: 0-64000 at Operating mode CL-speed Ctrl. SIS IR
Operating hours h ° ° ° ° e | D009 uint16: 0-65535 OpHours_hxD009
. D013 -D014 char: 4 Character ASClI-coded:
Serial number mask for software DCI ° D015 uint16: MSB(D015)=CY:; LSB(D015) = CW SoftDCI_hxD013
Device address / MODBUS Slave ID ° ° ° ° e | D100 uint16: 1-247 SlavelD_hxD100
Reference value maximum speed 1/min ° ° ° [ e |D119 uint16: 0 -65535 MaxSpeed_hxD119
Reference value max. DC link voltage ° ° ° [ e |D1A0 uint16: 0 -65535 MaxUz_hxD1A0
Reference value max. DC link current ° ° ° ° e |D1A1 uint16: 0 -65535 Maxlz_hxD1A1
Serial number char: 4 Character ASCII-coded: :
° ° ° ) e |D1A2-D1A3 MSB(D1A2), LSB(D1A2), MSB(D1A3), LSB(D1A3) SerialNumber_hxD1A2
uint16: 0-65535
Date of production ° ° ° ° e (D1A4 Production week = LSB(D1A4) ProdDate_hxD1A4
Production year = MSB(D1A4)
char: 12 Character ASCII-coded: continuously
Fan type ° ° ° ° e |D1A5-D1AA MSB(D1AS5), LSB(A1A5), MSB(D1A6) etc. PartNumber_hxD1A5
DCI-Relay ° D61B boolean: 0=Relay open, 1 Relay closed ForwardDCI_hxD61B
uint16: 0-65535
Remote Output/ OxFFFF (0x0000) corresponds 100% (0%),
Impulse output for auto addressing or ° D010 ;Jus:;:g/nt.ranslated i O 0 el et RemoteOutput_hxD010
I E Note on pulse duration: ON-time (100%) must be > 333ms
for auto addressing funtion
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Holding Register (configuration):

List of data points

available in MODBUS version

Parameters Register Type: value Data point/
V5.0x Vlf'-tox pcl | vex | ACE 9 ype: Controller variables
ite
. uint16: 0-65535 .
Set value priority ° ° ° e (D101 1= Set value source RS485/Bus SetValuePrio_hxD101
. uint16: 0-65535

Save set value in EEPROM ° ° ) e |D103 0=Do not save set value. PLC starts motor SetValueSave_hxD103

Source parameter set ° ° ) e (D104 qut16: 0-65535 ParamSetPrio_hxD104
O=internal (Bus)

a(taé?ﬁ; |actlve parameter set . . . e D105 823)116: 0-65535 ParamSetSelect hxD105
uint16:

Select operating mode . . R e |D106 OiCL Speed Citrl. OpModeSelect_hxD106
1=CL Sensor Citrl.
2=0L PWM Ctrl.

Sifzul et o |D147 UInti6:0-65539 SensorSelect_hxD147
5= Volume-Flow Control
uint16: 0-65535

Set auto addressing function ° e (D00OC O=disable SetAutoAddr_hxD00C
1=enable

Set auto-addressing mode: MfeBResds s

' ° D130 4=clock output (fixed at MODBUS-ACE) SetAutoAddrMode_hxD130

clock or analogue output .
5=remote control
uint16: binary coded

Enable Mask-out control ° D603 g’fgi:g;gg Mask-out control 1=enabled, MaskOutControl_hxD603
Bit1=step control mode 1=pre-step, 0=post-step

Reset e | o | o | o |DO0O IG5 et Reset_hxD000
2=Parameter-Reset
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List of datapoints

Input Register
available in MODBUS version
Parameters V5.0x DCI Register Type: value Data point/
V5.0x . V6.x | ACE ’ Controller variables
Lite | Gen.1
|dentification ° ° ° ° e D000 uint16: 0-65535 DevID_ixD000
. uint16: 0-64000 .
DO1 .
Actual Speed 1/min ° ° ° ° ° 010 “Formula: D010 / 64000 x D119 1/min ActSpeed_ixD010
Actual PWM modulation level ° ° ° ° e | D019 uint16: 0-65535 ActPWM_ixD019
uint16: binary coded:
Motor status: errors o . . . e |DO11 M [0 [ 0 [ o fudow] 0 [ 0 [ 0 [ 0 ] fAgm ixD011
LSB [ BLK [ HLL [ TFM [ FB [ SKF [ TFE [ 0 [ PHA ]
uint16: binary coded:
Motor Status: warnings . . . e | o |DO12 MsB [ LRF UeHish| 0 [ Usbioh [ Homm [ Kavebr | mLow [eeonvert] | \yaming jxD012
LSB [ Brems | UzLow [TEI_high[TM_high [ TE_high | P_Limit [ L_high [ I_Limit |
. uint16; 0-255 .
DC link volt D01
C link voltage R R I “Formula: D013 / 256 x D1A0 x 20 mV Uz o013
. uint16: 0-255 .
DC link t D014
© link curren R R R *Formula: D014 / 256 x D1A1 x 2 mA l2_xD014
Power Module temperature °C ° ° ° ° e D015 uint16: 0-65535 ModuleTemp_ixD015
Motor temperature ° ° ° ° e | D016 signed int16: -32768 - +32767 MotorTemp_ixD016
Electronics temperature °C ° ° ° ° e | D017 uint16: 0-65535 ElectonicTemp_ixD017
. uint16: 0-65535 :
Power (relative) ° ° ° | 0 Formel: D021/ 65536 x D1AO x D1A1 x 0,04 mW R RO
Actual value sensor 1 ° D023 uint16: 0-65535 Ain1_ixD023
Actual value sensor 2 o) D024 uint16: 0-65535 Ain2_ixD024
. uint16: 2 Register MSB x 2116 + LSB kWh .
- D029-D02A
Energy consumption (kWh-meter) ° ° 029-D0 D029 x 2M8 + DO2A KWh EnergyCounter_ixD029
Status Enable Input ° ° D10C uint16: O=disabled; 1=enabled StatusEnable_ixD10C
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List of data points

unit16: binary coded:
MEMS Status °)3 D04B mse [0 [ 0 T 0 [ 0 T 0T 9 T 0T 0] StatusMEMS_ixD04B
Lse [0 [ 0 [ 0 [Bereiche] XE_Em [ Testlauf | Limit | Ausbl |
Volume flow rate m*h e)2 | D033 uint16: 0-65535 m*h VolumeFlow_ixD033
Mass flow rate kg/h D034 uint16: 0-65535 kg/h MassFlow_ixD034
5 ) uint16: 0-65535 .
Temperature I2C Sensor 1 e)2 | DO2E T=D02E / 10 °C TempSensor1_ixD02E
e 5 uint16: 0-65535 - .
Humidity I°C Sensor 1 o) | DO2F Rth=D02F / 65535 x 100% HumiditySensor1_ixD02F
2 ) uint16: 0-65535 .
Temperature I?C Sensor 2 e)2 | D030 T=D030/10 °C TempSensor2_ixD030
idity [2 5 uint16: 0-65535 - :
Humidity 1°C Sensor 2 e)2 | D031 Rth=D031 / 65535 x 100% HumiditySensor2_ixD031
Power in W e | D027 uint16: 0-65535 W PowerW_ixD027
Temperature PT1000 Sensor1 o) | D038 uint16: 0-65535 °C PT1000_1_ixD038
Temperature PT1000 Sensor2 e)2 | D039 uint16: 0-65535 °C PT1000_2_ixD039

1= not available if only one analog port present

2 = for system solution only, only relevant for RadiCal in spiral housing

)

)

)3 = only for MODBUS 6.2

)* = not available for MODBUS Lite 5.00
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Keyword index

ACE ..o, 16
Active operating mode ............cccevvieiiiiiiennnn 16
Actual value ..........cooevveveeeeeceeceeee e, 10
Address Setup ......cccovvvceiiicc e 33
AINT e, 16, 18, 19, 40
AINT L, 30, 46
AINTU o, 30, 46
AN, 16, 18, 19
AIN2 Lo, 30, 44, 57
AIN2U o, 30, 44
Air flow Control .......cccooeveveeiicecee e, 65
Air flOw SENSOT .....ceveveeeeeeeeeeeen 10, 18, 19
Air-conditioning UNItS........ccccveeerivicecriiieinen 65
Alarm relay........ccoeeeieieriiiniiineee, 43,53
Altitude above sea level for mass flow m ....... 19
Analogue setpoint input.........ccoevevevrvrririne. 69
o1 30, 50
Average (Ain1: AiN2) ..., 18,19
Bridge.......coovvveeeeeeeee e 30, 39, 65
Cascade operation...........cccovvverrreriseenennns 59
CloSEd 100D ...vcveveeeeciieece e 9
Closed loop sensor control............ccccccevvenene. 17
Closed loop speed control............ccccceveveveeeee. 17
Closed-loop control ...........ccccoevvvviviicvcrercrene, 9
COMMON WIFB....oeveveeeveeieveceeeeere e 34
Control characteristic .........c..coevevveeeenenn. 70,73
Control difference €.......cceveveeeveeevceieereene 9
Control Mode .......c.ocvvveeeeicieeeeee e 8,17
Control range ......ccovvvvvvvvevieiieieeees 13,72, 74
Controlled System ..., 9
Controlled variable...............ccccovvvieriirercrene, 9
Controller function...........ccceevevvvvcecenene. 11,17
Controller function (P1) .....cocvvvvniiiinnne, 19
Controller function (P2) ........ccoovevreneinninene, 19
COOlING ... 11
Cooling/Negative..........c.cccevevennnee. 11,16, 17,19
Current controller function.............cccccveveneeee. 16
Current parameter set..........ccccovevvvevenenee. 16, 17
Current PWM ..o 16
Current set value source...........cccevevevevevneee. 16
Current Speed .......ccovvvvvvivvivvrsssee s 16
DO e 30, 34
DT s 30, 34
Day/night switchover...........cccccceciececinnnn, 68
DiagOUL......coviiiiircee s 18
Differential pressure..........coevvveeeeverevereenee. 65
Digital setting of values ...........c.cocoovirvnnnne, 67
DinT e 17,19, 20, 30, 38
=T =10 18

Dint (high) ceeveveecceee e 18
DiN2 ..o, 17,19, 20, 30, 39, 65
Din2 (enable) ........cocevrriniieeiren, 18
DiN2 (NIgh) cecveeeeceeecee e 18
DiN3 .o 17,19, 20, 30, 39, 65
Din3 (Nigh) c.cveveeeeecceeeeee e 18
DiN3 (IOW)...vvviicrieieirseee s 18
Direction of action ............ccoeveeveiiiiciciinns 11
Direction of rotation..........ccccoeeveviiiceeiinnn, 20
Direction of rotation (factory setting).............. 20
Disable fan........ccoeeevvieeieiccecceee 18
DUty CYClIE %0 20
Fail safe function.........ccccevvviiccnnnnne 40
FanSetAPD ..o 5,16
Function of analog output ............cccevevneneeee. 20
HEeating ...c.cvvvvcce 11
Heating/Positive.........c.ccccovrvennne. 12,16,17,19
[ COMPONENt......cocviiiccie e 13
072103 (o) T 15,17, 19
[faCtOr .o, 71
Impulses per revolution............ccccccceevrviienne. 91
INPUE CUIVE ..o 47
Input curve X1 (P1) .eoviiieee e 19
Input curve X1 (P2)....ocooveveveeieeeeee 20
Input curve X2 (P1) ...cceeeieccerrreces 19
Input curve X2 (P2).....cocoovvveveeeieeecee e 20
Input curve Y4 (P1) .. 19
Input curve Y1 (P2) .....ccvvevricenrrecns 20
Input curve Y2 (P1) ..o 19
Input curve Y2 (P2)......coevvvviiriennrscnns 20
Installation modulation level %....................... 20
Integral ime ..o 15
Internal parameter set..........ccccoovveiiniieine. 17
INVEISE CUMVE ... 49
K-FaCtor ... 65
Line termination resistors............ccocceeeenirinns 34
Mass flow SENSOr .........covevevveercierceee, 18,19
Master-slave .......cccooveeiviccisecee, 54, 58, 59
MaX. PWM ... 17
Max. Sensor value..........cccceeeecncrererenenenen. 19
Maximum (Ain1: AiN2) ......cccoevrriirrinnnen. 18,19
Min. PWM ..o 17
Min. SENSOr ValUE.......c.cvverireieieirireeiene 19
Minimum (Ain1: AIN2) .....cccovvviieiieine, 18,19
MODBUS. ...t 33
MOdE 1O 1. 18
MOdE 1O 2. 18
Mode 10 3. 18
Motor SEttiNgS ........oeervreeiirrceee e 43



List of data points

Motor stop enable .............ccoeevvvereierennenn, 17, 38
(0] 1= 0 0o J 9
Open-loop control ...........ccevvvvriciceicrenne, 8,9
OULPUL CUIVE .. 50
Output curve X1 ..o 20
Output curve X2.....cooveveeeeieieeessee e 20
Output curve YA V.o 20
Outputcurve Y2 V....ooei e 20
Output Mt 51
P component.........cccoeeeeenneeeeeeeeeenns 13
P CONIOL......ovi s 13
P controller.........coceevviececcccee e 14
ol =03 (0] S 13,17, 19
Parameter Set .........cccocevveeennieicicens 8,39
Parameter set 1 .......ccoeevivivcciieceeee, 8
P-Band (P1) oo 19
P-Band (P2) .....ccccovevrrreeeeeseeeeeieins 19
P-factor ......cooveeeccce e 72
Pl controller........coveeceeeveeeeeeeeeeee, 10,13, 14
Pressure SENSOT........covvvveveeveveevereeeeveveenans 10
pulses per revolution............cccovvvrrireiennnn. 20
Pulses/autoaddressing..........cccceeeveveecencnns 20
PWM control .......cccovevvviiiieecccececee 8,17
PWMINS ..o 16, 18
Ramp-down time S......cccccevvvvvcceriicccen 20
Ramp-up time S....c.cevveeeereeececeeces 20
Reference value for mass flow kg/h................ 19
Reference value for volume flow m3/h........... 19
Refrigeration plant...........ccocoevvnniiiinnnnn, 54
RESEL...ciiier e 7
Resetall......cocevvveciicee e, 7
Reverse operation...........cccceevvveeverirccennnnns 61
RFID ..o 5,16
RS485/bUS ..o, 16, 18, 19, 20

RSA Lo 30, 31
] = 30, 31
Run monitoring ........cccoveeevenvscieniceciiinns 93
Sampling time .........ccevviicce, 15
Save set value to EEPROM......... 16, 40, 68, 70
SENSON ... 44, 45,57,70
Sensor control..........ceevevvveececccee 8, 11
SENSOr FANQE ..o 13
SENSOr UNit...evvciciiiicecece e 19
Serial NUMDET ..o, 37
S e 7
Set Al 7
Setvalue.......cccoeveeveeveiien. 10, 16, 40, 46, 73
Setvalue input.......ccccoevvvviveiiieiine, 46, 67,69
Set value SOUrCe........covvvveveececeeeee, 16, 18
Set value source SWitCh ..........ccccceveveriiennnnee. 18
Source disable input ..........ccccceveveecicienns 18
Source for controller function.............. 16, 18, 19
Source of parameter set..................... 16,17, 18
Source of rotating direction............ccccc..... 18, 20
Source sensor value...........ccoceeeeeeevennne. 18,19
Specification of actual value ................... 44, 45
Speed CONtrOL......cvvieeeirrree e 8
SPEEA IPM .. 20
StAtUS . 16
TaChOUL ... 18
Temperature control ...........ccceveeiirivceennn 70
Temperature SENSOT .........cccoeeeeeieeernenns 10
Terminal Strip .....ccoeeeeiviececccc 30, 44
Twisted pair......ccoveveiiiieeecee e 34
V50X LItE ..t 16
Volume flow SENSOT .......ccvvveviciceicecieieas 19
Winter functionS .........cccceeeveeeeiceicccceceeas 42
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