Application manual for EC-Control V2.3 ebm papst

PC control software 25714-2-0199 for bus-compatible fans

version 2014-04 The engineer’s choice




Copyright @ ebm-papst Mulfingen GmbH & Co. KG, 2011-2014
All Rights Reserved
April 2014

ebm-papst Mulfingen GmbH & Co. KG
Bachmiihle 2

74673 Mulfingen, Germany
http://www.ebmpapst.com

infol@de.ebmpapst.com

In this application manual, some products from other manufacturers are listed. In most cases, the
product and manufacturer names given are registered trademarks and/or brand names.


http://www.ebmpapst.com/
mailto:info1@de.ebmpapst.com

Application manual for EC-Control ebmpapst

Table of contents

1 Safety INSLIUCHIONS. ... 3
2 Basis and term definitions for EC-Control............ccccovvveiiiiiiiiiscccece e 4
2.1 OPEN 100D CONIOL....eieiii st 8
2.2 ClOSEU 100D CONMIOL .....viviiieieieieset sttt s e se e 8
2.3 P and | TACION......cviiiieciicce ettt e bbbt 9
2.3.1  Proportional CONMIOI SYSIEIM ......cvvucueuireesirereeniesstsesereesssesssssse s sss e e ssse s s s sese st s s s s b n st s e e s e s s n s s s 10
2.3.2 Pl-control11
2.4 EC-CoNtrol CONrol MOUES........oiviieiiieicii ettt 13
2.5 Control function of a closed loop (only for control mode “sensor control”) .........cccovvvvvvririninne 13
2.6 Limit values of the speed and the PWM SIgNal ..o 15
3 Setting options and basic functions via MODBUS...........c.ccccovvinniinnnininienn, 17
3.1 Networking and assigning addresses t0 MODBUS NOGES ..........ccvrrrreeeinineninineneniseseseseseseseees 17
311 AUtOMALIC AAArESS BSSIGNMENE ..cvviieiirieieieree ettt ettt bbb bbb 21
3.2 Soft On/Off and Motor StOP ENADIE .........ccoviicii e 22
3.3 Changing the PAraMELEr SEL........cccviiiriiiriiiiss sttt 23
3.3.1 Configuring separate set values for day/Night OPEIAtION ........cc.ceierrreinierser e 24
3.4 Fail SAfE TUNCLION ...ttt 24
3.5 WINEEE UNCHIONS ...ttt b e bbb e bbb nabenas 26
3.6 Motor Settings (AIarM IBIAY) .......cceeeiiiiiiieie st 27
3.7 Specification of actual value by sensor via the inputs Ain2 U and AiN2 | .........cccceovivrvivinreiernrennnennn, 28
3.8 Specification of actual value by tWO SENSOIS.......ccciiriiriririiiii e 29
3.9 Set value input via the inputs Ain1 U and Ainl I or via EC-CONtrol..........cccceveeivinieieininieieneiennnnnnn, 30
310 CUIVES ettt E bR bR R Rt b R bRt b et e R et nerenr et e 31
3LL0.1 INPUL CUIVE ettt b8 bRt 31
3.10.2 INVEISE CUIVE ....vuete ettt bbbt 33
3.10.3 OULPUL CUIVE ..ottt bbb 34
3.10.4 Analogue output : IMPUISES PEF FEVOIULION ......vvuieeieieiieiisic ettt ettt bbb 35
3.10.5 MOOE GEIALING ..v.vecveieeteeieest ettt ts bbb bbb R bbb bbbttt 35
0 {04 11100710 oSS SS 37
4 Use of EC-Control in customer appliCations ............cccovvveivrierensiinsseresseee, 38
4.1 REfMQEration PIANIN........c.cveveveieicieeeee et 38
411 Master-slave Configuration (Star-SNAPEA) ........cvveiirr e 38
4.1.2 Master-slave Configuration with CaSCadE OPETAtION ......c.v.vervrrrereirieesireeei e seens 43
4.1.3 Reverse operation for cleaning and de-icing the eXChANGET ... 45
4.2 Configuration notes for air flow control in air-conditioning UNItSN ........cccovrvririrvririririrrcssseees 48
4.2.1 Digital setting of values for air flow control, such as day/night SWItCNOVET ..o, 50
4.2.2  Analogue setpoint input during air flOW CONEIOL...........cruriiiiricee bbb 52
4.3 Temperature control — any control characteristic with temperature SEeNSOr............ccceveeeeeeennns 53
KEYWOIT INUEX ...ttt bttt st re e e n e 58




Application manual for EC-Control

ebmpapst

Revision history

Date Version  Change/modification

31.03.2011 1.0 First version of the application manual, German
28.06.2011 | 1.01 Minor corrections

09.09.2011 | 1.02 Detail improvement

27.09.2012 | 2.00 Revising for MODBUS 5 and EC-Control 2.10
13.12.2012 | 2.01 Small corrections (Formatting and references/links)
25.04.2014 | 2.30 Changed title page to new layout




Application manual for EC-Control ebmpapst

1 Safety instructions

Read through the manual and the application manual carefully before you begin work with EC-Control. It
can lead to faults if warnings and these instructions are not followed. Make sure the manual is kept within
reach at the place where the software is in use. If the software is sold or passed on to third parties,
installation instruction and manual have to be passed on as well. For information on potential dangers and
their prevention, the installation instructions can be reproduced and handed out.

The software must be handled in accordance with national legislation regarding work
safety.

/\ Influence through electromagnetic radiation is possible.

If unacceptable emission intensities occur when the fan is installed, the user must implement
suitable shielding measures.

/\ Make sure to avoid accidentally switching on a fan! This is definitely possible in case of careless use
£\ of EC-Control. This can cause serious and even fatal health hazards. Operate the fans always with
guard grille, and follow the previous safety precautions!

/\ This software was not designed for use in safety-critical facilities! This
£ =\ software is not real-time-compatible!

Proper use

B Control and diagnosis of ebm-papst fans with an RS485-based ebmBUS V3 or an ebm-papst standard
profile Modbus.

Improper use

Operating the interface converter on interfaces not designed for such use

Operating the interface converter on voltages greater than that stated in the instructions
Improper use of the interface converter cable

Use in extremely humid environments (heavy rain or high humidity)

Operation in explosive atmosphere

Commissioning fans via software when their safety features are not active

Deactivation of safety features of the fan firmware via improper setting of parameters
Using the software in installations in which safety is critical
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2 Basis and term definitions for EC-Control

EC-Control enables visualization and configuration of ebomBUS and MODBUS fan networks.

In particular, EC-Control allows the following activities:

Programming of fan parameters such as control mode, set value and control parameters
Changing fan addresses
Reading out fan parameters such as the actual speed, the serial number and the production date
Reading out fault status and fault memory

Monitoring of installations, including the possibility of reporting failures by e-mail

Administration of several installations within a program installation (useful for service technicians)
Support for RS232/RS485, USB/RS485, Bluetooth/RS485 and Ethernet/RS485 interface converters
Simultaneous monitoring of ebmBUS and MODBUS-based system components (requires at least two
interface converters)

This application manual is a supplemental document to the manual. It should help through real-world

examples to use the range of functions of EC-Control V 2.1 completely.

Attention: The application manual contains screenshots of EC-Control V 2.1. lllustrations of EC-Control can
consequently deviate from your version. Fans with at least MODBUS protocol Version V3.02 (Version
2010-09-01) or newer were used. Devices with older firmware do not offer all features.

What does EC-Control V 2.1 look like? The program has the following structure:

| Dewvice shown
Logical device address

Physical address
Drevice bype

MODELS Plug Fané
2 @ EPTEDS4Q
MODEUS ebm-papst Standard

- Parameter set 1
- Parameter set 2
- Sensar setkings
Input curve 1
- Input curve 2
- Qutpuk curve
- 5et value ramp
-+ Rotating direction
Fail save Function
- Limits
- Communication parameters
- Motor Einstellungen
- Braking
LoadfSave
EF Information
- Actual values
- Device data
- Electronics
Maotar

Sek value [96]

Source of set value

Save sek valug ko EEPROM
Current P

Current speed

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

Status

€

|RsasiBus
r

€

[e74

Jt

IPWM conkrol

Jres4asipus

IHeating,l’PDsitive

Jres4asipus

Ld L L Lo

[Fan oK

EC-Control V 2.1

o et

w Set all

Fig. 1: Overview of EC-Control

Qall Reset

B The structure of EC-Control V 2.1
consists of three main points
> Overview
> Settings
» Information

B The application manual describes
the options which the items

user
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The table below gives an overview of the discrete menu items with their subitems.

Subitems

Brief description

Parameter set 1
and

parameter set 2

Current parameter set
Parameter set
Operating mode

Min PWM [%]

Max PWM [%]

Motor stop enable
Control function
P-factor [%]

-factor [%]

Two parameter sets enable the user to
easily switch the settings, and here,
among other things, the control mode
and the control function can be selected

Sensor settings

Min. sensor value

Max. sensor value
Sensor unit

Source of control function

Control function

Settings for actual value specifications
through sensor, only relevant in control
mode sensor control

Input characteristic 1
or
Input characteristic 2

Input characteristic X1

Input characteristic X2
Input characteristic Y1

Input characteristic Y2

The input characteristic establishes
which set value is to be achieved at
what input variable (current/voltage)

Output curve

Function of the analogue output
Output curve X1 [%]
Output curve X2 [%]
Output curve Y1 [V]
Output curve Y2 [V]

The terminal strip of the ebm-papst
devices has a 0 to 10V output to
connect additional devices. The 0 to
10V output can either be assigned to
the PWM modulation level 0 to 100% or
to the speed

Setpoint ramp

Ramp-up time [s]

Run-down time [s]

Setpoint ramp determines the time that
the fan requires in order to reach full
speed. Reduced times lead to
increased running noise of the motor

Direction of rotation

Direction of rotation
Source of rotating direction

The direction of rotation
(clockwise/counter-clockwise) can be
changed here. The methods for
changing the direction of rotation can
also be selected (RS485/bus vs.
terminal)

Emergency operation function

Fail safe speed function
Set value fail safe speed function

Time lag fail safe speed function

In the case of a broken cable (set value
input), the motor continues working with
a preset fail safe speed

Limit values

Max speed [rpm]

Max. permitted speed [rpm]
Min. permitted PWM [%)]
Max. permitted PWM [%]
Start PWM [%]

Here, the maximum speed can be set
and additional limits can be displayed
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Menu item Settings Subitems Brief description

: Here, the device address can be
Device address modified. In factory condition, MODBUS
devices have the address 1

Communication parameter

Speed limit limitation [rpm] This is the ceiling speed of the motor,

Motor settings and cannot be changed

Braking speed [rpm] Here, the braking speed and the
braking angle are displayed. They

Brakeing * Braking angle 1 [°] cannot be changed and are only for
¢ Braking angle 2 [°] informational purposes.
o Loading OEM data Depending on authorisations,
Load/Save e Backing up data in OEM configurations can be backed up or
e Activate factory settings loaded

The terminal strip of an ebm-papst MODBUSdevice has the following design. There may be deviations,
depending on the size and production date:

-

\ Terminal strip 3 |
(\fw

Fig. 2: ebm-papst MODBUS device terminal strip

18
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Description of MODBUS terminal strip:

Connections Designation Description
1 L1
Clamp 9 L2 Mains supply Supply voltage
1 connection 3~, 380 to 480V AC, 50/60Hz
3 LE!
PE PE Protective earth [ PE connection
1 NC Status relay Status message contacts for protection are triggered if: overtemperature
Clamp 9 COM Status rela motor/electronics, intermediate circuit over/under-voltage, Hall error, locked-
2 y rotor protection, phase error, characteristic NC-COM — "break for failure",
3 NO Status relay characteristic NO-COM "make for failure"
1 RSA Bus connection | RS485-RSA; MODBUS RTU-D1
2 RSB Bus connection RS485-RSB; MODBUS RTU-DO
3 GND Earth Reference ground for control interface / Common line for RS485/MODBUS
: Analogue input 1 | analogue setpoint input for 0-10 V set value devices,
4 Ainl U .
(set value) such as potentiometers, also refer to 3.9
5 +10V Secondary voltage | Supply voltage for additional external devices,
+10 VDC such as potentiometers
: Analogue input 1 | analogue setpoint input for 4-20 mA set value devices,
6 Ainl |
(set value) also refer to 3.9
Enabling of electronics
7 Dinl Digital input 1 Enabling: Open pin or applied voltage 5 to 50 VDC
Clam Disabling: Bridge to GND or applied voltage < 1 VDC
3 P Change parameter set (P), also refer to 3.3
8 Din2 Digital input 2 P1: Open pin or applied voltage 5 to 50 VDC
P2: Bridge to GND or applied voltage < 1 VDC
Select control function, also refer to 2.5
9 Din3 Digital input 3 Positive/heating: Open pin or applied voltage 5 to 50 VDC
Negative/cooling: Bridge to GND or applied voltage < 1 VDC
10  GND Earth Reference ground for control interface / Common line for RS485/MODBUS
: Analogue input 2 | analogue specification of actual value, for 0 to 10V sensors,
11 Ain2U
(actual value) also refer to 3.7
Secondary voltage | Supply voltage for additional external devices, max. 40 mA
12 +20V
+20 VDC such as a sensor
. Analogue input 2 | analogue specification of actual value, for 4-20 mA sensors,
13 Ain2l
(actual value) also referto 3.7
Output of the current modulation level
& AL AAENE G or the current speed, also refer to 3.10.3 and 3.10.4
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2.1 Open loop control

The open loop control is an open functional chain, with which the set value influences the initial quantity,
but not vice versa (see Fig. 3). The objective here is to bring the initial quantity x (actual value) to the
desired control variable w (set value) by correctly choosing the correcting variable y. A comparison of set
value and actual value and the correction of the correcting variable derived from this does not take place.
Any interference is not compensated for.

Disturbance variable

4

!

Control variable/ Cor_recting : Initial quantity/
setvalue __ | Conwol | variable | Line )  Actvalue
" equipment y (process) X

Fig. 3: Block diagram of a open loop control

Open closed loop with 0 to 10V / PWM controlled fan (Fig. 4):

0-10V signal/

Control variable/ ; l Physical
PWM signal =

set value ) I> ” % variable
w y \

Fig. 4: ebm-papst open loop control

\ 4

2.2 Closed loop control

With a closed loop control, the actual value x is detected and compared with the set value w via a
measuring device as feedback variable r (see Fig. 5). In the comparing element, these values are used to
create the control deviation e . This is the difference between set value and feedback variable, which has to
be continuously re-calculated, since the control path is continuously influenced by any disturbance
variables z. Unlike the open loop control described above, the closed loop control can balance disturbance
variables that arise by using this feedback and thereby make the control variable x approach the target
curve.

The following definitions apply for Fig. 5 and Fig. 6:
Control variable (set value)

Control deviation

Controller output variable

Correcting variable

Disturbance variable

Control variable (actual value)

Feedback variable

= X N< o @ =
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i y oottt TTTTTTTTTTTTTTmTTE s T EEAMMYYTSTSS o T mmm T e l _____________ ! Z
| . . : ! :
! \ Comparison ! ! : : l
: i element - ! ; i Actuator x
- : o ) &e=w-r | Rule | | u N Y !
: " " —> clement [ —1>| Actuator | > Line: — >
i : : i !
o | : | |
| e !_ ___________ I_ _____________ !
i Controller I Adjustment device
Lo ]
Control device
Measuring
r equipment

Fig. 5: Block diagram of a control system

In general, controller output variable u and correcting variable y are not differentiated, but spoken of
collectively as correcting variable y. The influence of the measuring device is also often neglected, so that
the feedback variable r is frequently designated as the control variable (actual value) x.

This results in the following simplified closed loop:

PI controller .
+ =W -
e Sl @
\“j >

(+)

CL closed loop speed control 1

L T
CL sensor control B

Fig. 6: ebm-papst closed loop control

Typical measuring devices for fans are sensors for pressure, air flow, and temperature.
The set value w can be set in analogue form or specified digitally via EC-Control software. A PI controller
has the task of compensating for the control deviation and thereby achieving set value = actual value.

2.3 P and I factor

Ideally, the deviation between set value and actual value with a closed loop control is zero (remaining
control deviation e(t)=0 for t—<). If a difference with the closed loop control shown above appears, the
actual value is updated. The proportional share (P share) and the integral share (I share) of the controller
determine how accurate or fast the update is.
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2.3.1 Proportional control system

If the | share of a PI controller is zero, one speaks of a pure P control system. A P-controller operates like
an amplifier for the control deviation e. In order to understand how the P-factor in EC-Control is calculated,
consider Fig. 7.

“ 1 1
Modulation < sensor range >
1 1

level ! !
i <«—— cr for low P-factor —_— i

| |

1 1

: <«—— control range (cr) —» :

| |

| . |

! cr for high !

! P-factor !

| |

) )

100% --|----- e ittty To----

1 1

: high :

| P-factor |

| |

1 1

1 1

1 1

] ]

] ]

| |

) )

| / |

1 / 1

| ’ |

] / ” ]

1 - 1

0% : : >
. ' Actual
min. value  Set value max. value value
sensor range Sensor range

Fig. 7: P-factor

The actual value is measured by a sensor. The sensor itself is limited by its minimum and maximum value,
also called sensor range. The range is specified by the sensor itself and has to be entered in EC-Control.
The desired set value is specified in analogue form (terminal Ainl U or Ainl 1) or digitally via EC-Control.
The difference between the actual value and the desired set value for which a full modulation of the motor
yields 100% is called control range. Control range and P-factor are interdependent. They are different ways
of depicting the same value. The P-factor can be calculated from the sensor range and control range.

Sensor, —Sensor,,. Sensor range
P faktor = Vs win) 10095 — SENSOT range

x100% (1)
control range control range

The P-factor can be entered via EC-Control. The following applies:

B oo high of a P-factor can lead to continuous vibrations of the closed loop
B too low of a P-factor leads to long-term control deviation; the set value is never reached exactly

With the P-factor, the P share (portion of the absolute deviation) can be achieved. The control deviation e is
the difference between the configured set value and the current actual value, which is continuously updated
by the sensor.

control deviation e(t)
sensor range

P share = P — faktor x

(2)

10
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If you are now using equation (1) in (2), you will get:

sensor range «100% x control deviation e(t)  control deviation e(t)
e 0 =
control range sensor range control range

P share x100% (3)

If control deviation e(t) > control range, the motor runs with a maximum modulation level of 100%. If
the control deviation does not reach the configured control range, the modulation level returns

2.3.2  Pl-control

In place of the P-controller with a purely proportional control; a PI controller with additional integral share is
now considered (portion of the total of all deviations).

______________________

PI controller

P share

| share

W e(t) i

Fig. 8: PI controller
People talk about a proportional-integral controller. The controller output variable u is composed of the total
of the P share and the | share, while the I share tries to keep the control deviation in the chronological
medium at zero.

Controller output = P share + | sharel (4)
The calculation of the P share is already known. The | share is calculated as follows.

Control deviation e(t)
sensor range

A | share =1 factor x

(5)

The I-factor is the value that is input by the user in EC-Control. If the difference of the | share per instant of
sampling is above a certain range, you will get the following equation upon calculation of the controller
output.

t
Controller output (t) = Pshare(t) + ZA | share(i) (6)

i=0

With the above equations (2) and (5) for the P and | share, the result is:

11
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t
Controller output (t) = P factor x o, 31 factor x e(t) @)
sensor range %5 Sensor range

In order to obtain the conventional view in control engineering, modifications are necessary.

P factor | factor ¢
Controller output (t) = ——————xe(t) +—————— > e(t)
sensor range sensor range <;

(8)

Equation (8) can be carried over into the common equation through the following modifications to a
Pl controller:

P factor I factor
Controller output (t) = ———— z e(t (9)
Sensor range P factor =
With the proportional gain
P factor
Ky =——— (10)
sensor range

and the relationship of sampling time Ta to integral action time Ty

T_a_ | factor (1)
T P factor

n

the current equation (12) of a PI controller results from equation (10) and (11):

T_ i=0

n

Controller output (t) =k , [e(t) + T Zt: e(t)J (12)

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

50ms

| factor = x P factor (13)

n

Generally familiar form of representation:

Controller output (t) = kp(e(t)+_|_ije(t) dtJ (14)

n o

12
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2.4 EC-Control control modes

EC-Control works with three possible control modes. The control mode can be selected in EC-Control V 2.1
under the item Parameter set.

[ Device shown
Logical device address

Physical address

Device type

MODEUS Plug Fang
2@ EPTEDS40
MODELS ebm-papst Standard

i Device status
[ Settings
Parameter set 1
- Parameter set 2
Sensor sektings
~ Input curve 1
Input curve 2
-~ Cutpuk curve
Set walue ramp
- Rotating direction
- Fail save Function
-~ Limits
- Communication parameters
~ Motor Einstellungen
- Braking
- Load]Save
[=+ Information
- Actual values

- Device data
- Electronics

-~ Mator

| »

Current parameter set
Source of parameter switch
Internal parameter set
Contral mode (P1)

Min P (P 1)

Max PWH (P1)

Motor stop enable (P13
Controller function (F1)
P-Factar (P1) [%%]

I-Factor (P1) [%:]

Jt

|Rs4a5/Bus

IParameter Set 1

P control

Lol Lo Ll

Closed loop speed contral
|Closed loop sensor contral
FE

IHEatinngnsitivE

50,19

625

Control modes

o Set
Fig. 9: Control modes

B Sensor control

w Set all

Al Reset

(closed loop sensor control)

B The selection of the control mode
is critical for many other functions

B Control modes can be assigned
independent of each other the two
parameter sets P1 and P2

The sensor detects the actual value as temperature, pressure or air flow. The set value is preset in the
same unit. If there is a control deviation between set and actual value, the fan will try to minimise this
despite any interference.

Set and actual values are specified directly as speed in rpm. The current speed is measured by the
electronics, and through the controller, the set value is correspondingly updated. The fan tries to
compensate for occurrences of faults and changes to the load, and this keeps its speed constant.

PWM control (open loop control)

Pure open loop control. This control mode has no feedback that would be necessary to, say,
compensate for the occurrence of disturbance variables. P- and I-factors are omitted here.

2.5 Control function of a closed loop (only for control mode "sensor control")

the control function. For the other two control modes, this function is not relevant. As shown in Fig. 10,
when changing the control function, the control deviation of the set value and of the actual value are

feedback variable r and set value x are not made in the following.

13
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Reverse control function

1
|
1
|
! X
 Control variable/ cooling + e I> @
; setvalue X
1 —@ : - \
1 L 1
1 w ! 1
| : I
| | 1
1 ! 1
1 : 1
| I
Control !
| L+— |
1 variable/ X ! I
:Act value [’ : :
: M : CL sensor control
| 1 |
1 1 <

with positive control function ("heating”) this applies: control deviation = set value — actual value
with negative control function ("cooling") this applies:  control deviation = actual value - set value

| rDevice shawn 1
Logical device address MODELS Plug Fang HE’HI CO ntro I fu n Ctl O n
i SO w Heating/positive or cooling/negative
Device type MODELS ebm-papst Standard
Device stabus 1=
= Settings Minimum sensar value - . .
" ranter st 1 | = W The control function decides the
Maximum sensor value 5 o o o
e - ke leading sign in calculating the
e I control deviation
- Input curve 2 outce sensor valug i - 1
; ' fanzujanz = ® Control function only relevant for
Zztt:t;i:;ed::;:m Source For contraller Function |R5435J'BU5 j COI'ItI'0| mode §§I'_IS_O_|' Q(_)I'_ltLOJ
- Failsave function el et (51 [Cooinginegative | B Can be set for both parameter
\;:r‘:nuni(atinn parameters el R IHBating)’PDsitive j SEts
:otk?r Einstellungen P-Band {P1) [*C] IIUJUS | The terms h_eg,t_"lg and QO_Ol"’_]g are
- Braking c o
Loadisave ' rendeara oo also used with pressure and air
- IT-FO»;Ttau:T:alues ﬂOW ContrOI
- Device data
+ Electronics
- Matar ;I
o et w Set all Gl Reset

Fig. 11: Control function

The control function, however, has no influence on the direction of rotation of the motor, rather only on the
calculation of the control deviation.
The change of the control function becomes understandable by considering the x-axis of Fig. 12. Usually,

hand, current if the set value > actual value.

14
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A
PWM
100% B — GRRCEEEEEE /.
"Heating" ' "Cooling"
«— . —
0% | »  Temperature /
Act value A Set value Act value B Pressure /
Air flow

Fig. 12: Heating / cooling

2.6 Limit values of the speed and the PWM signal

and have limits which are preset by ebm-papst shown.

- Device shown L i m itS
-
Logical device address MODEUS Plug Fang REE
Physical address 2 @EPTED94Q w
MODEUS ebm-papst Standard

Device bype

¢ Device status

|»

b Settings Maximum speed Igsg

- Parametar sot 1 B Max. speed writeable by customer
. Parameter set 2 Mazximum allowed speed [rpm] IIUUU _______

. Sensor settings B The remaining limits are only
- Imputeurve | writeable by ebm-papst, no write

- Input curve 2 Maximum allowed PWH I]gg . .
- Otk curve authorisation for customer
- St value ramp Start PuM [%] Is
-+ Rotating direction
- Fail save Function

Minimum allowed PWHM |5

- Communication parameters
Maotor Einstellungen
- Braking
LoadiSave b

- Information
Actual values

- Device data
Electronics

- Motor LI
o et v Set all Gl Reset
Fig. 13: Limit values

Here, the following terms arise for the speed limit:

Max. allowed speed the preset permitted ceiling speed; the user has no write authorisation
here
Max. speed User can limit the speed within the permitted range here themselves

15
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Thus it always applies that:

(20mA input current) and is only used during scaling.

The three additional limits are likewise not to be changed on the normal authorisation level.

defined PWM modulation limits.

Min. allowed PWM < Min. PWM < modulation level < Max. PWM < Max. allowed PWM

rDevice shown 1
Logical device address MODBLS Plug Fané IE’H M I n -/m aX [ PWM
Physical address 2 @ EPTED94Q «
Device type MODELS ebm-papst Standard
i Device status =
[ Settings Current parameter set 1 ..
Parameter set 1 I . here PWM Ilmlted by User
Source of parameter switch = a
o Feree -] 15-70% PWM signal
- Trput curve 1 Internal parameter set IParameter et 1 j . leltS ebm-papst (Flg 13)
Inpuk curve 2 | mods - .
. Oupk crve ceneimede (1) |clesed oop speed cortrol 2] 5 to 100% PWM signal
Set walue ramp I¥in Pl (P13 |15

- Rotating direction

Fail save Function i FLA ) |7U
- Limits Motor stop enable (P1) =
Communication parameters
~ Motor Einstellungen Controller function (F1) ICnn\ingINegative d
Braking
- Load/Save —1 p-Factor (P1) [%] 50,12
[ Information
I-Factor (P1) [%
- Actual values (P[] IG’25
Device data
- Electronics
Mator =
o Set v Set all Al Reset

Fig. 14: Minimum and maximum PWM signal
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3 Setting options and basic functions via MODBUS

3.1 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:

Address setup within a MODBUSsegment must be unique
An address may only be used once. In other words, no double assignments may be made.

The fans have the address 1 by factory settings

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

[ Device shown
Logical device address MODELS Flug Fané

Physical address 3@ EPTEDI40)
Device bype MODELS ebm-papst Standard

- Device status =
- Sethings Device address

Parameter set 1
Parameter set 2
Sensor sektings
Input curve 1
Input curve 2
- CutpUt curve
- Set value ramp
-+ Raotating direction
- Fail save Function
its

- Braking
w Load]Save o

= Information

- Actual values
- Device data
- Electronics

- Mator LI

Device address

o et | @ o=t

Fig. 15: Changing device address manually

Al Reset

B Keep address 1 open

B When replacing a defective
device, a new device with the
default address 1 can be
reassigned in the network

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:

would lead to the following physical addresses:

RS232 / RS 485 1to 247
Ethernet / RS485 1to 247
Bluetooth / RS485 1to 247

1...247@RS232_Converter 1
1...247@Ethernet_Converter 2
1...247@Bluetooth_Converter 3
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Networking the MODBUS node is shown in Fig. 16 and in Fig. 17 (see pages 19/20).

The connection diagram Fig. 16 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 0.5\ are recommended.

The connection diagram Fig. 17 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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olo| S| 33 o) S0 = s R
Fan 1 Fan 2
) — ) —
> = > =
HEEEEEE HEEEEREE
ala|lol<]|v|<|< alalol<x|+|l<| <
Master computer 5 _ 5 _
. <|ala| =] 2]« S <|alal a2« s
galanlz|lcl8lcls ololol| |w glonlzl|S]E|e olo|of |w
Control device ele|o|<|F|<|8] |z2z|o]|z]| |a il I I ele|ol<|F|<al |[2z]o|z] |a I I
Control unit Al | o] <[ w]| o] ~ Ala| m “Al ] o adl | o | w| o ~ Al | » Al | ™
Pull down Common
DO
120Q
D1
Pull up
. L 4 L L 4 L 4
Mains supply Py ® T ®
voltage ® ® ?I '
3/PE |||
E Il I
WM = WM |=] |~ || |W|MN = Wlm | = Wi |- ~|® | |&|[wW [N | =
| el el W Tl |20 |2 ol |+ |2 A B V| |20 2 ol |+ |2 A
sl [l mijo|lo|o 55‘35‘90’0‘ sl [l mijo|lo|o 55‘35‘90’0‘
= c = c
rle|+|P|o|O|O rlel(+|e|(0|o|O
e |5 |IRIS(2I15]5 e |5 |IRIS(2I15]5
c(R[2[R|G]2([R c(R[2[R|G]2([R
- c - c
Fan n Fan n-1
rlo|pw|=|lo|@|® rlo|n|E|lo|v|®

Fig. 16: Connection of multiple devices to the MODBUS via twisted pair line with 2 pairs of wire
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Fig. 17: Connection of multiple devices to the MODBUS via shielded twisted pair wire with 2 adapters

owlo|g|3[Y] 33 ofoZd] N33
Fan 1 Fan 2
) — ) —
SRR 2lele| 2|8l g| 3
alolo|l<|¥|<|< o|lalo|l<|¥| <<
Master computer 5 _ 5 _
. <|lmo|al<= 2] <]« = <|alal a2« s
galanlz|lcl8lcls ololol| |w glonlzl|S]E|e olo|of |w
Control device ele|o|<|F|<|8] |z2z|o]|z]| |a il I I ele|ol<|F|<al |[2z]o|z] |a I I
Control unit Al | o] <[ w]| o] ~ Ala| m “Al ] o adl | o | w| o ~ Al | » Al | ™
Pull down ® . ® Py Common
DO /N /N /N /N
[ 1 [ \ [
S S = S
D1
Pull up
Mains supply 4 L L 4 ®
I * ® * ®
voltage ° d ®
3/PE Til
Il 7 \\./’ [l
WM = WM |=] |~ || |W|MN = Wlm | = WM |=] |~ || |W|MN =
ElIE|E Tl |20 |2 ol|ler|+*|PP|Q|A|D ElIE|E V| |20 2 ol|ler|+*|PP|Q|A|D
o [ My | - m| [S|lo|o| [5]|5]|2|5|z|w|w e )= m| [S|lo|o| [5]|5]|2|5|z|w|w
= 3323003:: = 33235-0::::
= c = c
rle|+|P|o|O|O rle|+|P|o|O|O
A ME R EE A ME R R
c(R[2[R|G]2([R c(R[2[R|G]2([R
- c - c
rlo|pw|=|lo|@|® rlo|n|E|lo|v|®
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3.1.1 Automatic address assignment

With fans new from the factory, there is the option to use an automatic address assignment.

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-

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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3.2 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 Dint (Soft On/Off).
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).

rDevice shown
Logical device address MODELS Flug Fand ! M Oto r Sto p e n ab I e
Physical address 3@ EPTEDS40) %
Device bype MODBLS ebrm-papst Standard -
- Device status -
E Settings W Current parameter set
= ’ " B Motor_stop_enable_has to be
Source of parameter switch s - . .
- e ot i fasses = enabled in order to switch off any
- el emelparsnEr Jpuraretes S =l basic ventilation that is set
Lnf:jtuiir;is Control made (P1) ICIosed loop sensor control j | | If the functlon Is dlsabled’ the
e HnFUED E motor always runs at least with
- Fail save function (2 L) IIDD the preset M_"l _PW_M Va|Ue
E:::nunicatinn parameters e F:
Motklor Einstellungen Contraller Function (P13 ICoD\ing,l’Negative j | The motor can also be Stopped
. Brakin . o a o 5
 Londfoneo I peractor ey ) Fo.1a with a low signal on digital input 1
= I.T.h;Tut;T”va‘ues Factor (P1) [%] [e.2s (Din)
- Device daka (= disabling the electronics)
- Electranics
Mator LI
o Set # Set all Al Reset

Fig. 18: Motor stop enable

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

(solidline):
Motor stops at signal < 0.7 V

100% 1

(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 07v 1V 10v

Fig. 19: Motor stop enable

22



Application manual for EC-Control ebmpapst

3.3 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:

| rDevice shawn
Logical device address

Physical address

MODELS Plug Fang
3@ EFTEDS40)

Parameter sets P1/P2

Explanation of the parameters

Device bype MODELS ebr-papst Standard

- Device status 1=

=5 mgtgr - Current parameter set |1 - Source fOI’ parameter Set
:aramatarttsetZ Source of parameter swikch |R5485}'BU5 j B§4§5_/bgs_ Corresponds to the

Input curve 1g et el et IParameter set 1 j SWltChlng through EC'COntrOI, t_elmm_a!
s Contrl made (°1) [Gosed ocp speed corerol ] Din2 to the switching via Digital input
- Sek \u'é|LIe ramp. Hiry Pt (1) |1El D|n2 Of the termlnal Strlp
Lot a—— i B Parameter set .
s Motar stop enable (1) - If the parameter set RS485/bus is
- Motor Einstelungen Controller furtion (P1) ErT =] selected as the source, you can
e J [ s change between parameter set 1 and
= wtemaion L actor (1) ] F= p;arageter s_et 2 W|t2I EC-Control
- Device data pel'atlng mO e
- Sectons N Control mode can be selected for
v @ e e the respective parameter  set,
independently of each other (see
- 2.4)
rDevice shown

Logical device address MODBUS Flug Fang . Mln PWM or Max PWM

Fhiysical address 3@ EPTEDS4 @ o o . .

Device bype MODEUS ebm-papst Standard y lelts Of the mOdUlatlon |EVE| Wlth

"~ Devie stous =] which the motor works (see 2.6).

=3 Sftt;::maar Current parameter sek |1 . MOtOf StOp enable
B e — =l | If this function is active, the motor
- ket g JPrameter st =l can be stopped (see 3.1.1).

- INAUE curve Contral mode (P2 osed loop sensor control A g
ot e - dosad bcpserear careel 7] B Control function (see 2.5)
~ Set value ramy Min WM (P2)
;ottating d\reciion e T ) IS . P'factor/ |'faCt0r
el funaen Fe Here, the control parameters P-
Mator stop enable (PZ) I~
- Commurnicaton paramaters factor and I-factor can be entered.
- Motor Einstellungen Cantroller function (P2} ICunhnngegative d .
~ Brsking The values influence the control
- Loadjsave —d P-Factor (P2} [%] |1ggg . .

S Tfomation ot b behaviour in the control modes
i sensor_control and closed _ loop
o =l speed contral (see 2.3).

o Set w Set all Gl Reset

Fig. 20: 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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3.3.1 Configuring separate set values for day/night operation

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.

rDevice shown

Logical device address
Physical address

Device type

MODELS Flug Fand
3@ EPTED940)
MODEUS ebr-papst Standard

E ettings
- Parameter set 1
Parameter set 2
-~ Sensar setkings
Input curve 1
-~ Input curve 2
Dutput curve
-~ Set walue ramp
Ratating direction
- Fail save function
Limits
-~ Communication parameters
Motar Einstellungen
- Braking
Load/Save
= Information

- Actual values
- Device data
- Electronics
-~ Motor

Set value [%]

Source of set value

Save sef valug to EEPROM
Current PWM

Current speed

Current parameker set
Active operating mode

Source of parameter swikch

—1 Current contraller Function
Source For contraller Function

Skatus

[

I

Jrs4as Bus

V

Ja

Jess

|

IPWM control

Jr.s4as Bus

ICoD\ing,l’Negative

Jrs4a5 Bus

K 1 ) 1

[Fan 0K

Store set value

for both parameter sets

' set

# Set all

@l Reset

EEPROM and enter set value

Fig. 21: 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

3.4 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.

24




Application manual for EC-Control

ebmpapst

[ Device shown

Logical device address MODBUSL_3 Fal I Save fu n Ctl 0 n
Phiysical address 3@ COoM2 %
Device bype MODEUS ebm-papst Standard 4
- Device status 1=
Bl Settings Fail-safe spead Function ml 5 5
" peater s - B Activate the fail safe speed
2:;2::;:;:;5 Set value fail-safe speed [rpm] |1024 f_uDgt_lO_n' by Settlng the thk mark
 fputarve 1 i log foibsefes speed [sec] Jeo W Enter desired set value fail save
- Input curve 2 Cable break detection valtage [¥] Iz,gg Speed
Oukpuk curye L RN
- Set value ramp Rotating direction Fail safe mode IKEED direction j ] Enter the tlme Iag after WhICh the
fail safe speed function is to be
- Communication pararneters begun .
+ ot setings W Cable break detection voltage
ot = W Select the direction of rotation that
b o is to be begun in the fail save
Actual values mode (from MODBUS 5.00)
| Dee s = B Note special cases
o et w Set gl Gl Reset
Fig. 22: 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 rpm).

running with a minimum PWM signal.

Cable break detection voltage
Prerequisite: Source of set values is set to analogue Ainl. If the voltage at the analogue input selected

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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3.5 Winter functions

| rDevice shown
Logical device address

Physical address

Device bype

MODEUSL_3
3@ COMz
MODEUS ebm-papst Standard

o Dewice status
E} Settings
- Parameter set 1
Parameter set 2
- Sensor settings
-~ Inpuk curve 1
- Inpuk curve 2
-~ Output curve
Set value ramp
- Direction of rotation
- Fail-safe function
Limits
-~ Communication parameters
-~ Motor settings

[=+ Information
- Actual values
Device data

- Electronics

Threshald heating Function on *C
Threshold heating function off =C
Probe motor temperature
Sheding Function

IMax, start PWM shake off %%

Max number of start attempts

|-e0

|0
Jo-255 oc =l
B 4|

|ea.80

]

Winter functions

v et

# Set all

Bl Reset

Fig. 23: Winter functions

Activate / deactivate the shake-
loose function

Max. start PWM shake-loose
function establishes with how
much % PWM fan level the
shake-loose function should be
operated at maximum

Max. number of startup attempts:

With each startup attempt, the
PWM level control coefficient is
increased

In very cold areas, a motor pre-
heater can be enabled.
(depending on fan, see the
following text)

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:

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.

This function is possible only for specific fans and currently can be enabled only by ebm-papst.
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3.6 Motor settings (alarm relay)

-Angezeigter Ventilator
Einstellungen des Yentilators MODBUST_3 =
Phys. Adresse 3@ EPVEIKR4 M Oto r Settl n g S
Gerdte Tvp MODBUS ebm-papst Standard
+ Ubersicht =
: - Einstellungen Abfallverzagerung Relsis s !U )
e m With these, you can set how many
- Sensorarstslungen seconds after an identified error
R the alarm relay is to be switched.

Eingangskennlinie 2

- Ausgangskennlinie

+ Sollwertrampe
. Drehrichtung

- Motauf Funkkion

- Grenzwerts

- Kommunikationsparameter

=% otor Einstellungen

- Motor Leistungsbegrenzung
Winter Funkkionen
: - LadenySichern
— Informationen
- Istwerte
Gerdtedaten
- Elekkranik _'J

Setzen Alle setzen Reset
v ¢

Fig. 24: 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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3.7 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. 25). Alternatively, terminals Ain1 U and Ainl | can also be selected. Terminal 12 serves as a
power supply with a voltage of +20 VDC.

ol I3 33
D>_
212121215/ 8| | |=
O Q|O|<<| + << < o|lo|l oo W ~
2o =2 o B R |
D>_ A N| ™
AR EIEIREIE
Xl|lo|<|+|<|B
A N M| | O| O I~
Clamp 3 Clamp 2 PE Clamp 1

Fig. 25: 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:
B Ain2UorAinlU analogue port 11 or 4 (for sensors with 0 to 10V output)

W Ain2lorAinll 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. 26).

3-wire 2-wire
! | +20V
+ P/ N + M/ N ,

100Q

Internal in the
L1 or G
0

electronics
O — GND

Fig. 26: 3-wire and 2-wire connection types

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. 25 such a
sensor would be connected to Ain2 | and +20V.

W 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. 25 such a sensor would be connected to Ain2 | and Ain2 U, +20V
and GND.
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3.8 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. 27) 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

B Sensor 1:
Ainl U
+20V
GND

M Sensor 2:
Ain2 U
+20V
GND

Fig. 27: 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 Ainl | and Ain2 |
terminals have to be used.

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

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

Important for determining actual values using two sensors:

analogue ports are assigned!
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" [ Device shown
Logical device address

Physical address

Device type

MODELS Plug Fané
3 @ ERTEDS40)
MODELS ebm-papst Standard

- Device status
=l Setkings
- Patameter set 1
-~ Parameter set 2
-~ Sensor setkings
- Inpuk curve 1
-~ Input curve 2
- Cutput curve
Set value ramp
- Rotating direction
- Fail save function
- Limits
Communication parameters
- Matar Einstellungen
- Braking
- Load/Save
(= Information
- Actual values

- Device data

- Electronics

- Matar

Minirnum sensor value
Maximum sensor value
Sensor unit

Source sensor value

Source For controller Function
Controller Function (1}
Controller Function {PZ)

P-Band (P1) [*C]

—1 P-Band (P2} [*C]

=

=

Jeo

e

in2LAin21 =l
AinlUfainll
AinZIAinZ1
(M axnum (A0 ANz |
Minirmum (ANl AIN2)
Awerage (Ainl:AiNZ)

ICDDIing,l’NEgath j

|10,03

Jeoo

Two sensors

o et

Fig. 28: Determining actual values using two sensors

# Set all

Gl Reset

Sensor settings

B Sensor range -20°C to 80°C

W Sensor unit: °C

B Under Source for sensor value,

the actual value determination can
be selected by two sensors
In doing so, always connect
sensor Ainl U and Ain2 U or Ainl

[ and Ain2 |

3.9 Set value input via the inputs Ainl U and Ainl | or via EC-Control

" [ Device shown
Logical device address

Physical address

Device type

MODEUS Plug Fang
3 @ EPTEDS40)
MODELS ebm-papst Standard

- Device status

=l Settings

- Parameter set 1

- Parameter sef 2

-~ Zensar setkings

- Inpuk curve 1

-~ Inpuk curwe 2

- Output curve
Sek value ramp

- Rotating direction
Fail save Function

- Limits

- Communication parameters

- Matar Einstellungen

- Braking

- LoadfSave

[+ Information

Set value [%]

Source of set value

Save set valus bo EEPROM
Current PWH

Current speed

Current parametet sek
Active operating mode

Source of parameter swikch

— Current controller Function

F

Jrs4asus =l

R5485/Bus

e

Je4

2

IPWM control

Jrs4asiEus

ICoohng,l’Negatlve

K11 1 Y

5 f troller Fumcti
Actual valuss ource For controller Function IRS‘!BS,I’Eus
- Device data Status IFan oK
Electranics
- Mator =
o Set w Set all Al Reset

Fig. 29: Source of set values analogue or RS485

desired set value can be entered
digitally in EC-Control

Ainl

Here, a voltage and current signal
is applied via terminal strip Ainl U

or Ainl |
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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.

wREIEIRIEE
D>_
N ™M [aN] N s
SRR EIREE =
OO0 <] +|<<| < ol o W
=l O N e o | ] 4
:)>_ N
— — |
SIBI2IE|5| 2|2
x| x|l +|[<<| O
Al N[ || O] ©f ~

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

10k potentiometer. linear

Fig. 30: Terminal strip, ports for set value input

Connections 4 and 6 in Fig. 30 are the analogue ports for the set value input. Here, as with the actual value
specification, there are two different inputs:

Hm AinlU analogue port 1, terminal 4 for 0 to 10V set value device, for example, potentiometer)
H Ainll analogue port 1, terminal 6 for 4 to 20mA set value device

3.10 Curves

3.10.1 Input curve

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

B The subitems Input curve 1 and Input curve 2 are under Settings
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[ Device shown
Logical device address MODELS Plug Fané 1 I n ut C u rve
GREEN

Physical address 3@ EPTED4Q

Device type MODBUS ebm-papst Standard w Parameter set 1

- Device status 1=

[l Settings Input curve ¥1 (P1)[V] In
- Peramtr set 1 ot e 161 o B EXx. parameter set 1.

arameter sel (s EIRAS rpm 100

| Control mode: closed loop speed
s Input curve X2 (P1) [V] I]U

ru::u Curve (_:0_n_t|'_0_|
- Input curve nput curve rpm a g
~ Qukput curve et 2 Feibend I?DD . EX |Eft ||near gradlent Of 100 tO
- ek value ram
- Rotating dira[:nn 700 rpm L.

Fail save function B |nput characteristic can be set for
\;;nl:nunication parameters bOth parameter SetS,
el independently of each other.
 Loadjsave — W For curve, see Fig. 32

[+ Information
- Ackual values
- Device data
Electranics
- Motar LI
o et w Set all Gl Reset |
Device shown
Logical device address MODELS Flug Fani I n p ut C u rVe
Physical address 3@ EPTEDS40) V
Dievice bype MODEBUS ebm-papst Standard . Parameter Set 2
- Device skatus 1=
[=}- Settings Input curve %1 (P2) [W] IS’DD
-~ Parameter set 1 . EX parameter Set 2
- Parameter set 2 Input curve Y1 (P2) [%] IZU )
Sensar settings Inout 12 (P2 V] COﬂtrOl mode E\_/V_M QQIlt[OJ
nput curve o
i e W Ex. left: only from a 5V input
- WEUE EWRE £ Input curve Y2 (P2) [%. . .

ukput e e fo voltage is modulation level > 20%
- ek value ram F
- Rotating dira[:nn pOSSIbIe _

Fall save function B Input characteristic can be set for
- Limits
- Communication parameters bOth parameter SetS,

e ek independently of each other.
- Loadisave ~ W For curve, see Fig. 32
= Information

Actual values
- Device data
+ Electronics

Mokor LI

o =t v Set all Gl Reset
Fig. 31: Input curve
Input characteristic parameter set 1 Input characteristic parameter set 2
Set value Set value
A A
700 80% o
rpm : PWM Ao
| r
. K
| 1 1
' / 1 1
! o
1 / | 1
! Foor
] | / 1 1
I % -+------ v Lo
100 , 20% : o
rpm : PWM | P
' Input ! Lo Input
ov 10v voltage ov S\ 8v 10V voltage

Fig. 32: Examples for input curves from P1 and P2
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3.10.2 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

Phyysical address
Device bype

MODEUS Plug Fané
3@ EPTEDS4Q
MODEUS ebm-papst Standard

- Device status
=} Settings
Parameter set 1
Parameter set 2
Sensor settings

- Input curve 2

- Cubpuk curve

- Set walue ramp

- Rokating direction

- Fail save Function

-+ Limits
Zornrunication parameters
Mator Einstellungen

- Braking

- LoadiSave

= Information

- Actual values
- Device data
- Electronics

- [Makor

Input curve %1 (P1)[¥]
Input curve ¥1 (P1) [rpm]
Input curve 52 (P11 [¥]

Input curve ¥2 (P13 [rpm]

Inverse curve

[0

J1

|10

' et

v Set all

Al Reset

W Curve from Fig. 32 was inverted
B EXx. input voltage:
0V — 700 rpm
10V— 100 rpm
W Increasing the signal reduces the
modulation level

Fig. 33: Inverse curve

The inverse curve becomes clear if you compare the above Fig. 32 with Fig. 34 below.

Inverse input characteristic parameter set 1

Set value
A
700
rpm

100
rpm

[

Fig. 34: Example of inverse curve

Input voltage

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).
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3.10.3 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.

h
_[EZ;:EZIZ:WI; address MODEUS Plug Fang O u tp ut C u rve

Physical address 3 @ EPTED340)
Device type MODBUS ebm-papst Standard
i+ Dewice status =
£} Settings Function of analog output urrent spee - .
Pagrameter set 1 e IC sl J . FunCtlon Of the analogue OUtput:
Parameter sck 2 Qutput curve 1 [rpm] IIDD Act Speed [rpm]
- Sensor settings tput curve i
It cure 1 supuscare L] P m  Co-ordinates of the output curve
tJ.. Qubput curve ¥2 [rpm] Iam can be enteI‘Ed here
e Sutpuscunve ¥2 [V e W For output curve, see Fig. 36, left
 Fall sove functon B The output curve can be oriented
o paneters to the actual PWM or to the actual
:atl:r Einstellngen Speed, depending on fyngtp_n_o_f
Load;’;ave T Q—rla;lgg.U_e_QU_tQU_t
= Information
- Actual values
- Device data
- Electronics
- Mokor ﬂ
o set # Set all @l Reset

Fig. 35: Output curve

Output Output
signal signal
A A

L i 10V - == mm o m s

Actual speed PWM signal
)Y ; > ov —

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

Fig. 36: Output curve
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3.10.4 Analogue output: Impulses per revolution

- Device shown

=N Sethings Function of analog output
- Parameter set 1
- Parameter set 2 Pulses per revolution
-+ SENSOF settings
-~ Inpuk curve 1
-~ Inpuk curve 2
Cutpuk curve
Set value ramp
- Direction of rotation
- Fail-safe function
- Limits
-~ Communication parameters
-~ Motor settings
- Maotor derating
- \Winker functions
LoadSave
[} Information
- Actual values

- Device data
- Electronics =

Logical device address MODEUST 3 !
Physical address 3@ COM2Z %
Device kvpe MODEUS ebm-papst Standard
¢ Device status =

ISpeed monitoring {pulses) j

jo

Output curve

W et & Setal

Gl peset

Fig. 37: Output curve (impulses per revolution)

B Function of the analogue output:
Speed monitoring (impulse)

Impulses per revolution:
Indicates how many pulses per
revolution are to be output to Aout

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.

3.10.5 Motor derating

rDevice shown

- Communication parameters
- Motor settings
B NMokor derating

Winker Functions

- Load]Save
[=}- Information
- Actual values

- Device data
- Electranics Jid|

Motor derating

Logical device address MODEUS]_3 ¥
Physical address 3@ COoM2 %
Device type MODELS ebm-papst Standard g
- Device status =
[} Settings Maxirnurn allowed rating W |1191
-~ Parameter set 1
- Parameter set Z FUERTIUTD (g |1191
= 5 i
ersor setings Max. power at derating end |1191
-~ Input curve 1
- Input curve 2 Modulterperature derating stark Ilgg
- Oubput curve
- Set value ramp Madulkemperature derating end |112
- Direction of rotation )
Fail-safe Function Matartemperature derating start IZDD
- Limits Matartemperature derating end IZDD

o et o Setall

Gl Reset

Max. allowed power

Is set by ebm-papst

Max. power

The power requirement can be
limited

For limitation of module
temperature and limitation of
motor temperature, see the
following diagram:

Fig. 39: Derating diagram

Fig. 38: Motor power limit

35




Application manual for EC-Control ebmpapst

Temperature [°C]

Max. power [W]
t
Pmax - ; !
P max DE - - r-m N :
o >
T1 T2 T3 T4

Fig. 39: 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.

— Max. power depending on
module temperature
Max. power depending on motor
temperature

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

T1: Limitation module temperature start
T2: Limitation module temp. end

T3: Limitation motor temp. start

T4: Limitation motor temp. end

As can be seen in the diagram in Fig. 39, 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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3.11 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.

| rDevice shown
Logical device add MODEUS] 3 ] . =
i Run monitoring

Device type MODBUS ebm-papst Standard

o Device status o

=} Settings Maximum speed Il 100

-~ Parameter set 1

.. Parameter set 2 Max, speed ratation monitoring [rpra] IU . Set Ilmlt Speed for runnlng mOﬂItOr
e to the threshold value at which the
et curve 2 alarm relay is to release if not

- QUkput curve

St value ramp reached and the bus is to show
- Dvction ofretaton that the speed was not achieved.

- Fail-safe Function

el t B Aceiling speed of 0 switches the
- Communication parameters .

- Mokor settings funCtIOn COmplEtEly Off
- Mokar derating
- Winter functions
- Load/Save

[l Information

Actual values

- Device data
- Elactronics =

o St v set all Gl pesset

Fig. 40: Parameter set settings for run monitoring
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4 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

4.1 Refrigeration plantn

4.1.1 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.

| rDevice shawn .
Logical device address MODELUS Flug Fané .ﬁ'n Ste p 1 .
Physical address 3@ EPTEDS40) Y Set parameter set
Device type MODELS ebm-papst Standard
i Device status =
B Settings Current parameter set Il
Parameter st 1 MaSter fan
- Parameter sst 2 Source of parameter switch IRS485)’Bus j
-~ Sensor settings
Internal parameter sek Pararmeter Set 1 j
e o e ) J W Set control mode:
onkrol mods Clased i tral -
Output curve I nsed loop sensor control J §§IlS_0_r Q(_)I’_lt[()_|
- St value ramp Min P (P1) 5 2 . g .
- Rotating drection ' ®  Control function: cooling/negative
ocPort 1) s W Pfactor:  2000%
it Mk st ble (F1 .
Comrmunication parareters TP EEE i |-faCt0r 0%
- Mokor Einstellungen Contraller funckion (P1) ICoolingINagative j pure P-COI"ItI’O|
- Braking
- Loadjsave by i PRI feaao B Source parameter set selection:
= Information . .
Actual values L IU USUB."y B_S_4§§/_by§,
- Device data i i i
| Dede ter_mlnal Din2 and Din3 also
- moror = adjustable.
o Set v Set all Gl Reset

Fig. 41: Parameter set settings for master of a refrigeration plant
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| rDevice shawn
Logical device address

Physical address

Device type

MODELS Plug Fang
3@ EPTEDS4Q
MODELS ebm-papst Standard

¢+ Device status
[z} Settings

- Rotating direction
- Fail save Function
~+ Limits

- Communication pararmeters

= Information
- Actual values

Minimum sensor valus

Controller function (P13}

Controller function (PZ)

ICDUIingiNegative

ICDUIinngEgativE

Ll Lo Lol Lo

Step 2:

Make sensor settings

]

~ Parameter set 1 I MaSter fan
- Parameter set 2 Maximum sensar value I3D
& Sensor settings s it

pa— Ensat uni IB,qp .

W Select sensor range (Max, Min),

-+ Input curve 2 Source sensor valus IA\nZU,I’AinZI

Cutpu curve here: (30, 0) bar, can be taken
- Set value ramp Source For controller Function IRS485IBus

from the sensor's manufacturing
details
W Sensor unit: bar

Wbl Preans (P [B4R) [150 B Connect sensor and select the
- Load/Save — P-Band (P2} [BAR] Ilen

Actual value source accordingly;

Hiating B Source for control function:
[ RS485/bus
WER o el Qi Resst | W Control function cooling/negative

Fig. 42: Sensor settings for temperature sensor of the master

" Device shown
Logical device address

Physical address
Device bype

MODELS Flug Fang
3@ EPTED94Q
MODELS ebm-papst Standard

- Rokating direction
- Fail save Function

= Information

Current parameter set

Source For controller function

Jt

Step 3:

Set value input of the master

Actual values IRS4BSIEU5
- Dievice data Status IFan 7
- Electronics
Mator =
W et o setal Qi Reset

-
E} Settings Set value [BAR] 12
Parameter sef 1 I Master fan
. Parameter sat 2 StuyE o st vl |rs4as(eus =l
 Sensor sailings Save set value to EEPROM v
B e o B Activate Save set value to
Current sensor value [BAR. I
- Oukpuk curve I ’ EEPROM
Set value ramp Current speed IGED _______

Enter set value

Limits 2 .
Active operating made - H
- Communication parameters ICIDSEd loop senser contral J Set Values Ca.n Only be Stored II'I
- Makor Einstellungen Source of parameter switch - 1
e [rssacrs | the active parameter set
- LoadiSave —1 Current controller function ICoo\ing,l’Negative j

Fig. 43: 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. 44. The characteristic curve is linear and
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| Device shawn

Logical device address MODELUS Flug Fans ! St 4 .

(GREEN e .
Physical address 3 @ EPTEDI40) %
Device type MODBUS ebm-papst Standard 0 Utput curve of the master
i Device status
E:_} Settings Function of analog output ICurrent Pt j

P rer set 1
arameter se Output curve X1 [%] IEI MaSter fan

Qukput curve ¥1 [4] ID

| v

-~ Parameter set 2

Sensor setkings
- Input curve 1

- Irputcurve 2 Output curve 2 [%] fioo B Function of the analogue output:

Cutput curve

- Set value ramp Output curve Y2 [V] Im Current PWMJE/Q‘I

- Rotating direction . OUtpUT CUNe, I|near

Fail save Function

- s 0% corresponds to OV

- Communication parameters
Motor EinstallunZen 100% COrrESpOﬂdS tO 10V

- Braking

o Load/Save -

= Information

- Actual values

- Device data
- Electronics

- Mator LI
o Set w Set all Gl Reset

Fig. 44: Output curve for master in refrigeration plants

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. 45).

Important for slave settings:
The steps 5, 6 and 7 have to be set for ALL slaves.

| Device shawn
Logical device address MODELS Flug Fand L o
Phiysical address 1 @ EPTED940) Step 5 *
Devi type MODELIS et papst Standerd Control mode of slaves: PWM control
o Device status =
EI Settings Current parameter sek |1
2 Farameter set 1
- Parameter set 2 Source of parameter switch IRS4BSIEU5 j Slave fans
Sensor settings Internal parameter sek IParametEr Set 1 j
- Input curve 1
et P — | ® Control mode: PWM control
e B ) 5 W For slaves, only one parameter
. Divection of ratatizn o 1 1) = set has to be configured, here P1
Ml et st 1) o W Control function and P- and I-
Mool | . factor n control moce P
kg oo Ieceraeaate = control without significance
o Load/Save —1  P-Factor (P1}) [%, .
s wtomon = W Activate Motor stop enable
- Actual values e ()R] ID
- Device data
- Electronics
- MMator ﬂ
o Set v Set all A Reset
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| Device shown
Logical device address MODBEUS Plug Fané ¥ Ste 6 .
Physical address 3@ EPTEDS40) % p -
Device bype MODELS sbm-papst Standard ’ Ove rview, source of set values
analogue
Set value [%] Ilg
- Parameter set 1
- Parameter set Source of set value IAnang Ainl =] Slave fans
- Sensor setings Save set value to EEPROM I
- Input curve 1
- Input curve 2 Current PYWM Ilg ] S .
ource of set values: Analogue
- Cubput curve R LA LA Al
et value ramp Curtent speed |545 A|n 1
- Rokating direction - .
. Fal save function Current parameter et I B Deactivate Save set value to
- Limits i i
Active operating mode
Zommunication parameters IPWM cortrol d EEEB—O—M
- Mokor Einstellungen Source of parameter switch IRS4ESJBus j - Slaves Obtaln O tO 1OV S|gna| f|'0m
- Braking
- LoadfSave —I' Current rontroller function ICoDIing,l’Negatwe j the OUtpUt Of the maStel'
[=h Information
- ctusl values Source Far controller Function IRS485,iBus j
- Device data Skatus IFan oK
Electronics
- [Makor ;I
o Set v Set all G Reset
Device shown
Logical device address MODELS Plug Fané ¥ Ste p 7 -
Physical address 1 @ EPTEDS4Q W -
Device type MODEBUS ebm-papst Standard I n p ut Characte rlstl C
;- Device status =
B Settings Input curve #1 (P1Y[Y] IU
- Parameter set 1
Parameter set 2 Input curve %1 (P1) [%%] IU SlaVE fanS
- gersor settings Input curve %2 (P13 [Y] |1°
 Tnput urve 2 Input curve Y2 (P1) %] [0 W Linear input characteristics for
Cubput curve
- 5et walue ramp Slaves
- Direction of rotation
- Fail save function
- Limiks
-~ Zommunication parameters
- Motor Einstellungen
- Braking
- LoadfSawve =
= Information
- Actual values
Device data
- Electronics
IMaokor LI
o et w Set all Al Reset

Fig. 45: Settings for slave fans

Fig. 46 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 Ainl 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 3.7)
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EC-Control

N

Master: Sensor control
Slaves: PWM control with

o

{ !l Pressure sensor

3

analogue source of set values Ainl U

Slave 2

N

p1| nov| tuia] 2 w wgm.. Jet[ wmov]  tual
er| reuv| 1Tuv|9|® AN Tet| 1zuv| 1tuv| e
et|  Aoz+|  AOT+| s et|  Aoz+|  AoT+| s
11| neuv| ntuy| v 11| nzuvy| ntuv|v
ot| ano| anole b otf ano| anole
6| ecuwa| asy|z 6| ecua| asulz
8| cwal syl 8| zua|l syl
on| € on| e
woo| z woo| z
oN| T ON| T
Wod
ON
c g _H WOO
S8 ON
Wm _H WoD H- [
© g ON  HH———
- _H WO H——
ON H——
ano H
AOT-0
- WV ano
g AOT-0
S =~ ano
8 AOT-0 _
~N ano
AOT-0
NE N
woo| z Woo| z
oN| T ON| T
yt| nov| tuaf: yt| noy| tuaf:
er| 1zuv| 1Tuv| o er| 1zuy| rtuv| o9
et|  Aoz+|  AoT+| S et|  Aoz+|  AoT+| s
11| neuv| ntuv| v 11| nzuv| ntuv|v
ot| ano| anoleH otf ano| anole |
6| suwa| asulz|y Wﬁm,. 6| eua] aesylz
8| zwa| wsu|1|8 % 8| zua|l wsu|1

Slave 1

Fig. 46: Connection diagram, star-shaped master-slave Arrangement for refrigeration plants
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4.1.2 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. 46, the slaves here are not parallel, but rather connected in series, and
the output curve of all nodes is adapted.

-~ Group alarm "
N i/g (break for failure) % i/g
a N Master Slave 1 aM
HSEEIEIEEE ' HBEEIEIBEE
- 1
) o= D o=
S22 s Slc|3 s s 21212|s 8 |3
OO0 ||+ || < O|l0O| o ololo OO0 ||+ <
Z|Oo| 2 zZ|lOo| 2
) — ) —
<|alo|= 8 . Al | m Al | ™ <|alo E' g E' E'
ninl|Z2l. £l E ninl|Z2lL El1E
¥le|o|Z|F|<|B D ¥le|o|Z|F|<|B
AN M| IT|(O] O]~ AN M| IT|O]|O]| N~
[ ® ]
L
Slave 2 1
Master; Any control mode ST T T -
output curve adapted @ o339 33
Slaves: PWM control with 2 iy
: ) N[ 8 N5
analogue source of set values Ainl U b= g .‘DE 5 .;:‘: N E 2
output curve adapted 2181¢
) -
| N| M
>
— AHEHEEIEE
1 x|lx|lo|l<|+|<|O
A N M| T |WO]|O| M~
Modulation level can be ¢ I
cascaded by adapting the -
output curve }i !
Slave n 'l
ol SII|N|I|S
) o=
s E E % E I E 3
ololo OO0 ||+ || <
Z|o|z
) —
| N| ™
>
AT EEIEE
rlelo|l<|+|<|O
AN M| T | OO~
]

Fig. 47: Connection diagram, cascade operation, master-slave arrangement for refrigeration plants
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Prerequisites for cascade operation:

B Control mode master: any
B Control mode slaves: PWM control
B Source of set values slaves: Analogue Ainl and deactivate save set value to EEPROM
B Input characteristics of all nodes unchanged (0V/0% and 10V/100%)
B Adapted output curve for master and all slaves, ex. Fig. 48
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

2.2V e for all nodes (master and
1.3V v ! slave)
PWM signal
0.6V et ,
ov — :
' 13% 30% 100%

10% 22%

Fig. 48: Output curve for cascade operation

Fig. 48 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%.
B With output curve Fig. 48, 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. 48, 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. 49 shows the settings which must be carried out for the input and output curve in a cascade
operation according to Fig. 48 in EC-Control. Here, it is important that the input characteristics are not

i Device shown

Logical device address MODEUS Flug Fani
Physical address 3 @ EPTELD4
Device bype MODEUS ebrn-papst Standard

: Output curve

|»

i+ Device status

=} Settings Function of analag output

-+ Parameter sef 1

- Parameter sat 2 Cutput curve ¥1 [%]
Sensor settings
Inpuk curve 1

- Input curve 2 Cutput curve 22 [%5]

= CutpUt curve

+- Set walue ramp Qutput curve ¥2 [V]

- Rotating direction

Qukput curve ¥1 [v]

Fail save Function
Lirnits
- Communication parameters
- Motor Einstellungen
+ Braking
v Load|Save -

[} Information
Actual values

- Device data

- Electronics

- Mator LI

B Qutput curve has to be adapted by

[current pam El the master and all slaves

B Co-ordinate X1 shifted by 10% in

comparison to standard curve

o oot o s=tal

Al Reset

" Device shown
Logical device address MODELUS Flug Fang

Phiysical address 3 @ EPTED940)
Device bype MODEUS ebm-papst Standard

f Input curve
:

¢+ Device status
[z} Settings Input curve %1 (PLY [¥]
-+ Parameter sef 1

|»

Parameter set 2 Inpuk curve ¥1 (PL) [%]

-+ Sensar settings

% Trput curve 1
Input curve 2 Input curve Y2 (PLY [%]

- QUEpUE curve

+ Set value ramp
Ratating direction

- Fail save Function

Input curve 22 (P1) [v]

- Limits

- Communication parameters

+ Motor Einstellungen

~ Braking

v LoadfSave b

[} Information
Actual values

- Device data

+ Electronics

Mator LI

Slave fans

Only relevant for slaves

|10

Linear input characteristic

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

W Set o =t al

Fig. 49: Output and input characteristic for cascade operation

QA Reset

4.1.3 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

—

V4

Fig. 50: Direction of rotation of an axial fan

>

against the preferred
running direction

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

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

" Device shown
Logical device address

Phiysical address

Device type

MODELS Flug Fang
3 @ EPTED940)
MODELS ebm-papst Standard

- Device status
EJ Settings

Parameter set 1

Current parameter set

Step 1:

Configure parameter set 1

i

W Source for parameter set:

Logical device address
Physical address

Device type

MODEBUS Flug Fang
1 @ EPTED94Q
MODEUS ebr-papst Standard

-

s

- Parameter set 1

- Parameter set 2

- Sensor settings

-~ Input curve 1

-~ Input curve 2

- Cutput curve

- Set walue ramp

- Direction of rotation
- Fail save Function
~ Limits

- Communication parameters
+ Motor Einstellungen
- Braking

v LoadfSave

[} Information

Set value [F]

Source of set value

Save set value to EEPROM
Current PWM

Current speed [rprn]
Current parameter set
Active operating mode

Source of parameter switch

— Current controller function

Source for controller Function

o

[rs4asiaus |

IPWM control

ICIamp Dinz

IHeating,l’Positive

I 8 I 8

. Parameter ssi Source of parameter switch Clarmp DinZ - . i X
et s o : i j switch terminal Din2 to the
=il (=Dl £ Parameter Set 1 - c 5 5

- esane direction of rotation and at the
- Input curve 2 Cantrol mode (P1) IpWM contral ﬂ .
- ouptare o same time change parameter
- Set value ram lin P (PL ) i )

R P set (through bridging Din2

" : Max PYWM (P1 .

Fail save Function Lo IlDU aCCOI‘dIng tO GND)
I;:l::ﬁunlcat\on parameters Hotor stop enstle (P1) g . COﬂtrOl mode PWM COﬂtrOl
:;t;;;anstellungen Contraller Function (P13 IHeatlng,l’Fosltlve d - P_ and |-faCt0|' and COI'ItI'Ol

L | s " fo420 function for PWM control are
- Actual values LFactor (PL)[%] |2‘98 Irrelevant
- Device data
~ Electronics
-~ Motor LI
o Set v Set all A Reset
| Device shown

Step 2:
Select source of set values
RS485/Bus

- Actual values IRS485"IB“5
- Device data Status IFan o
- Electronics
- Matar El
W et @ o=t al al Reset

Fig. 51: Parameter set 1

B Source of set values:
RS485/bus
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| ~Device shown
Logical device address

Physical address
Device bype

MODELS Flug Fang
1 @ EPTED940)
MODELS ebm-papst Standard

- Device status
F}- Settings

Parameter set 1

S Farameter set 2
- Sensor sekkings
Input curve 1
- Input curve 2
- Qutput curve
- Set value ramp
- Direction of rotation
- Fail save function
- Limiks
Communication parameters
- Motor Einstellungen
- Braking
LoadjSave
B Information

- Actual values

Device data
- Electronics
- Motor

Current parameter sek
Source of parameter switch
Internal parameter seb
Contral mode (P2}

Min P (P2)

Iax P (P2}

Motor stop enable (P2}
Controller function (P2)
P-Factar (P2} [%]

I-Factor (P2) [%:]

Jt

ICIamp binz

IParameter Set 1

ICIosed loop speed control

Ll Ll Lo

15

|00

7

IHeat\ngJ‘Poswtive

|5c|, 19

625

Step 3:

set parameter set 2

o Set

|J_

v Set all

8
9
10
11
12

13
14

Din2
Din3
GND
Ain2 U
+20V

Ain2 |
Aout

Gl Reset

AinlU

PE
L1
L2
L3

NO
2 |COM
NC

1 [RSA
2 |RSB
3 |GND

4

6 |AInll
7 |Dinl

“ 15 [+10v

Clamp

Clamp 2

PE

Is already set to digital input
terminal Din2

50%
6.25%

control irrelevant

Step 4:

activate parameter set 2

Activate parameter set 2 by
bridging from GND to Din2
Step 5 can only be run if P2 in
step 4 is enabled

| Device shown
Logical device address

Phrysical address

Device type

MODEBUS Flug Fang
3 @ EPTEDS40)
MODEUS ebr-papst Standard

[} Settings
- Parameter set 1

- Parameter set 2
Sensor settings

- Input curve 1

-~ Input curve 2
Dutput curve

+- Set value ramp

- Ratating direction

- Fail save function
Limits

- Communication parameters

+- Motor Einstellungen

- Braking

w- Load/Sawve

[} Information

- Actual values

Device data
- Electronics
-~ Motor

Sek value [rpm]

Source of set value

Save set value to EEPROM
Current speed

Current parameter set
Active operating mode
Source of parameter switch
Current controller Function
Source For controller function

Status

(€8]

[Rseesieus

I

[a0m

[z

ICIosed loop speed control

ICIamp Din2

IHEating,l’PnsitivE

|rs4asiEus

L Ll L

[Fan ok

Step 5:

Enter and save set value

o et
Fig. 52: Parameter set 2

v Set all

Al Reset

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

Source of set values:
RS485/bus
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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 Plug Fang L Ste p 6 "
Povsalscress 3@ EPTECRS % Source of rotating direction
Device bype MODELS ebm-papst Standard
¢ Device status =
Bt Settings Source of rotating direction \amp i = . . .
- Parameter set 1 s J . Source Of I‘Otatlng dlrectlon
e terminal Din2
e B The source of the direction of
nput curve 5
- owpurcurve rotation has to be the same
| g terminal as the parameter set
- Fail save function source
- Limits
Communication parameters
- Motor Einstellungen
- Braking
LoadjSave -
b Information
- Actual values
Device data
- Electronics
- Motor j
o Set v Set all Gl Reset

Fig. 53: 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.

4.2 Configuration notes for air flow control in air-conditioning unitsn

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./A p, or pr=l:/—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. Part no.

25075-2-4013" / 25080-2-4013@
28075-2-4013" / 28080-2-4013@
31575-2-4013" / 31580-2-4013@
35675-2-4013" / 35680-2-4013?
40075-2-4013" / 40080-2-40139
45075-2-4013" / 45080-2-4013@
64025-2-4013" / 64002-2-4013@
64030-2-4013" / 64001-2-4013®

subject to alterations

(U]

Size

250
280
310
355
400
450
500
560

with one pressure tap

(2

k-value

70
93
116
148
188
240
281
348

For dimensions, see

page 7

page 9

page 11
page 13/15
page 17
page 19
page 21
page 23

with piezometer ring (4 pressure taps connected by tubing)

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:

W Hall with footprint of 600m2, height of 3m
B Air volume of the space is thus 1,800m3.

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. Its speed is automatically adapted along

the vertical curve.

Kennlinien

R3G450-AY86-01

[Pa]
fin Hi

vertical curve

©®®

E)

®6EEE

®

P

=

®

D&
P60 0000 OO0 O

‘/.:l/

n
[min"]

1750
1750
1750
1750

1450
1450
1450
1450

1185
1155
1155
1155

Py
W)

1036
1457
1616
1524

571
812
906
810

306
427
462
an

|
[A]

1,61
2,25
2,50
2,33

0,92
1.28
1,42
1,27
0,56
0,73
0,77
0,70

LW;
[dB(A)]

87
B0
77
80
82
75
73
76
76
69
67

63

Pressure increase in the system
#
Differential pressure in the nozzle (here, 225 Pa)

1
200 =+ ! L b
il |
1
100 S—— A1 <L+ .
' \
P B ]
A | \
a 0 1000 o 3000 4000 5000 o3 7]
(32 2000 1 4000 6000 8000 [mim]

Fig. 54: 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 shown
Logical device address

Phiysical address

MODEUS Plug Fang
3 @ EPTED940)

2 Farameter sek 1

Device bype MODEUS ebm-papst Standard
o Device status =
- Settings Currenk parameter sek

Step 1.

Configure parameter set 1

Jt

B Control mode; Sensor control

. Parameter set 2 Source of parameter switch IRS4BE,|’BUS j ——————————
- Sesor settings W Source for parameter set:
g Internal parameter set IParamatar et 1 j
ot - RS485/bus
Control mode (P1 -
 Output curve ICIosad loop sensor control J - E-_fQ.Qt(_)I’_ 50%
- Set value ramp Iin P (P1) IS ; Q
Ratating direction e P I_-f_agt_ol 625 /0
[k .
-~ Fail save functon freo W Activate parameter set 1
-+ Limits Motor stop enable (P1) v
- Communicakion parameters
Mator Einstellungen Contraller functian {P1} ICooIing)’Neqative j
- Braking
- Load{Save —1 Pp-Factor (P1)[%] ISD
= Information .
Actual values el (P ] |6‘25
- Device data
- Electronics
- Maotor LI
o et V Set all Al Reset
Fig. 55: Parameter set 1
i Device shown 5
Logical device address MODBLS Plug Fang Ste p 2 o
Physical address 3@ EPTEDI4Q w -
Device type MODEUS ebm-papst Standard d Sensor Settlngs’ O to 500 Pa
¢+ Device status )=
E:] Settings Minimum sensor value Ig )
- Paraneter et 1 _ ®  With 0 to 500 Pa sensor
Parameter set 2 Mazimum sensor valus I5UU . ]
| B S Min. sensor value: 0 Pa
- ok e B Max. sensor.value: 500 Pa
- Input curve 2 Source sensor value - p = I B e i mm——="
ot e Jarzujaecr =l W Sensor unit: Pa
- Set val Source For controller function -
etk drcon Lo = | | ™ Select Source for sensor value
Fail save Function Controller function (F1) IHeatingIPusitive d COI‘reSpondlngly
- Limits Jler Fi - — = . .
- Communicakion parameters I R (e IHeatlng,l’Posltlve J - A|te|'n3.tlve SGI’ISOI’ type
- Mokor Einstellungen P-Band (P1) [PA] 1000
s | 0t01000Pa
- Lostjsave g 771 [toso B Set controller function to
E}- Information . e
Actual values Heatlng/POSItlve fOf bOth
- Device data parameter sets
Electronics
- [Makor ﬂ
o Set v Set all Gal Reset

Fig. 56: Sensor settings, pressure sensor

421

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 4.2. 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. 57. For the ratio of differential

pressure to sensor voltage, this applies:

W a differential pressure of
B 3 differential pressure of

W A differential pressure of

(see Fig. 57, dotted line)

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

400

©

o

I=

o

@ 300 6
w0

O ,'/__ __________ _
2 200 : 4
< .

S 100 2
X3,

E O\ T T T T T T T T 0

100 700 1300 1900 2500 3100 3700 4300 4900

Volume flow in m3/h
Fig. 57: Pressure, volume flow rate curve

After all settings from Chapter 4.2 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?3h.

" rDevice shown

Logical device address MODEBUS Plug Fang
3 @ EPTED940)

MODEUS ebm-papst Standard

Step 3a: 0

Set value via RS485/bus

Physical address

Device type

Set value [PA] I225

- Parameter set 1 -

Parameter set 2

- Sensor settings

- Input curve 1

- Input curve 2

- Output curve

- Sek value ramp
Rotating direction
Fail save Function

- Limiks

- Communication parameters

- Motor Einstellungen

- Braking
Load/Save

= Infarmation

- Ackual values

- Device data

- Electronics
- Mokor

[l

Source of st value

Save set value to 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

|rs4ss(Eus

il

Jezs,e8

583

It

ICIosed loop sensor contral

Jr.s4as/Eus

IHeating,l’Positwe

Jr.s4as(Eus

K 8 K6 8 K K

[Fan o

o ot

v Set all

Gl Reset

Set value here: 225 Pa
Day switchover

B Source of set values:
RS485/bus

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

Fig. 58: 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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" ~Device shown
Logical device address

Fhysical address

Device bype

MODEUS Plug Fangé
1 @ ERPTEDLS4)

MODEUS ebm-papst Standard

¢ Device status
[t Settings
-~ Parameter set 1

&8 Farameter set 2
Sensar settings
- Inpuk curve 1
- Input curve 2
- Qutput curve

Current parameter set
Source of parameter switch
Internal parameter set

Contral mode (F2)

Step 4:

Set parameter set 2

3

[rstasBus

IParameter Setz

ICIDsed loop sensor control

Lef L Le

B Control mode: Closed loop

B P-factor: 50%

- Set value ramp Min P (P2} 5 T T T T T T T T
Rotating drection ! M Activate parameter set 2
i M P (P23 [to0
- Fail save function
- Limiks Mator stop enable (PZ) i
- Communication parameters
Motar Einstelungen Contraller function (P2} IHeatingiPositwe j
- Braking
- Load|5ave —1 Pp-Factor (P2) [%] ISD’IQ
B Information .
Actual values e (FE) |6‘25
- Device data
- Electronics
- Motor LI
o Set v Set all 3l Reset
Fig. 59: Parameter set 2
" ~Device shawn _ St 5 5
Logical device address MODEUS Plug Fang e p 5
Physical address 1@ EPTECT4C w -
Device bype MODEUS ebm-papst Standard Set Value Vla RS485/bus
L:} Settings Set value [PA] |450
- Parameter set 1 . Set Value here 450 Pa.
- Patameter set 2 Baurigz aff sl o 2 [rs4es/BUs = e s
ISEnstor sattinlgs Save set value to EEPROM I g g
e e s o ] W Source of set values:
urrent sensor value 451,94
- Qubput curve I RS485/bUS
Sek value ramp Current speed |643 SsEEEEEE
W Activate Save set value to
Rotating direct
F;;;:i f::cctilgnn Current parameter set |2 ____________
Link EEPROM
o Lmits Active operating mode = E z e
- Communication parameters |clazed loop senser control ] B Enter reqU|red differential
- Motar Einstellungen Source of parameter switch - H
. les+sie.- =l pressure under Set value in
- Load/Save =l Ineatingjeostive 7] order to control constant air flow
[+ Information )
- Achual walues S el R IRS4ESJ‘BUS j . Set Value = Actual Value
- Device data Status IFan oK
- Electronics
- Motar LI
o et w Set al l Reset

Fig. 60: digital setting of values for parameter set 2, differential pressure 450 Pa, enter set value for night switching

4.2.2  Analogue setpoint input during air flow control

Optionally, for digital setting of values from Chapter 4.2.1, it is possible to prescribe the set value in a
similar way via the inputs AinlU or Ainll. Fig. 61 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. 61: 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

| rDevice shown St 3 b .
Logical device address MODEUS Plug Fang e e p 0
h | add) H H H
Psical s 3@ ErTEDsQ v Set value input analogue via Ainl
Device bype MODEUS ebm-papst Standard —
EJ Settings D Set value [Pa] |225J37
~ Parameter set 1 W Source of set values:_ Analogue
- Parameter set 2 Source of set valle IAnang Anl | Alnl
- Sensor settings Save set value to EEPROM Ird ~
e B Deactivate Save set value to
- Input curve Current sensor valus [PA] 226,23
- Output curve I EEEB_O_M
- Set value ramp Current speed |582 H H 1
 Rokating drection B Set reqwreq differential
 Fal save function Corent parameter set I pressure with external source of
- Limiks 4 .
Ach li ol -
Communication parameters S speran ece ICID;Ed focop sensar cortrol J Set ValUES In Order tO regu'ate
gl;tkID;:nste\lungen Source of parameter switch IRS485,|’Bus j Constant a"- ﬂOW
- LoadfSave — Current controller Function IHeatlngJ‘PDsltwe =] ] Set Value ~ Actual Value
[z Information F e Functi
- fctual values Source for controller Function IRS485,|’Bus j
e s status ok
- Electronics
- Maotar LI
o Set ' Set all Al Reset

Fig. 62: Analogue setpoint input, differential pressure 225 Pa, configure set point via potentiometer

4.3 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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B Temperature sensor ebm-papst
Art. No. 50005-1-0174
B Measuring range -20°C to 80°C
B connect to:
+20V
Ain2 U
GND

Fig. 63: Standardised temperature sensor Art. No. 50005-1-0174

For the temperature sensor, you obtain the sensor characteristic curve from Fig. 64.

m 0-10V signal from the sensor
output runs linear to the
measuring range (-20°C to
80°C)

Signal 4 Sensor characteristic curve

10V--

v

-20°C 0°C 80°C
Fig. 64: Sensor characteristic curve for temperature sensors

In order to simplify the configuration of the control range for the user, the following formula

Sensor range
factor

Control range = x100%

is already contained in EC-Control, as the comparison in Fig. 65 shows. It is valid as soon as the I-factor
is 0%.
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" Device shown
Logical device address

Phiysical address

Device bype

MODEUS Plug Fang
3 @ EPTEDS4Q)
MODELS ebm-papst Standard

- Device status
[} Settings

Parameter set 1

|»

Current parameter sek

Step 1.

pure P-control

Jt

- Raotating direction
- Fail save function
- Limits

+- Motor Einstellungen
- Braking

w Load|Save

= Information

Actual values

- Device data
~ Electronics
-~ Motor

Communication parameters

Controller Function (P17
Controller function (P2}
P-Band {P1) [*C]

p-Band (P2} [°C]

ICooIing,l’Negative

ICnnIing,l’Negative

L Ll L Lo

Jia

Jea

. Parameter set 2 Source of parameter switch IRS485,|’EL|5 j
. Sonsor satings sensor controj
o Internal parameter set Ip ter Seb 1 J __________
'arameter Sel =
rosane W P-factor 1000%
7 nputaurve Centrol made (P1) Closed loop sensor contral -
Cutput curve I 2 J - |-FaCtOI' 0%
Set value ramp Min PiM (P1) Is .
- Ratating direction m for temperature regulatlon pure
- Fail save Function (e FELI L) IlUU P_Control
~ Limiks
Motor stop enable (P1) v H .
-+ Communication parameters = . COﬂtrOl fUﬂCtlon.
~ Mokor Einstellungen Cantroller function (P1) CoolingfMegative - I i
! =l cooling/negative
- LoadiSave —1  P-Factor (P1} [%] IlEIUEI
[l Information .
Actual values LFacter (P1) [%] ID
- Device data
~ Electronics
- MMator LI
o o=t v Set all A Reset
| Device shown _ St 2 .
Logical device address MODEBUS Plug Fané SREEN e p .
Physical address 3 @ EPTEDS4G) w T t tt.
Device bype MODEUS ebm-papst Standard empera u re sensor se Ings
o Device status =
Bl Settings Minimum sensor walue I_zg
. o o
-~ Parameter set 1 ) . Sensor range '20 C tO 80 C
. Parameter set 2 Maximum sensar value Igg o= — ===
p———— S B Source for sensor value:
Ensar LN o
- Tnput curve 1 e Ain2U/Ain2l
Input curve 2 Source sensor walug srzufanz o = ] em e Fe .
Output curve ! B Source for control function:
- Set valus ramp Source For contraller Funckion IRS485,I’EUS

RS485/bus

® Control range P1: 10°C

o et

# Set all

Control range =

80°C —(-20°C) . 10006 —10°C

1000%

Fig. 65: Control range and P-factor

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. 65, control range
parameter set 2).

The significance of the control range of temperature regulation can be explained through the following
example settings from Fig. 66.

95



Application manual for EC-Control

ebmpapst

| Device shown
Logical device address

Phrysical address

Device type

MODEUS Flug Fang
3 @ EPTEDS40)
MODELUS ebm-papst Standard

El- Settings

Step 3 (two ex.):

Enter temperature set value

Example 1:
H in[°C]

Set value: 20
Actual value: 21.99
Control deviation: ~ 1.99
Control range: 10

B 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

Example 2:

m in[°C]
Set value: 20
Actual value: 25.02
Control deviation: ~ 5.02
Control range: 10

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

Set value [#C] I2D
Parameter set 1
- Parameter set 2 Source of set value IRS485,|’BU5 j
- tti
sor settings Sawve set value ko EEPROM ml
Input curve 1
- Input curve 2 Current sensor value [°C] IZZ,EIE
- Cutpuk curve
Set value ramp Current speed ISBZ
- Ratating direction
. Fail save Function Current parameter set Il
Limits .
Active operating mode -
.. Communication parameters ICIosad lnop sensor control J
- Mator Einstellungen Source of parameter switch IRS485,|’BU5 d
Braking
- LoadiSave —1 Current controller function ICooIing)’Negative j
= Information
Source For controller Function
Actual values IRS"SSIBUs =
- Device data Status IFan o
- Electronics
Mator =l
o Set v Set all QA Reset
| [ Device shown
Logical device address MODEUS Plug Fang EFEI
Phiysical address 1 @ EPTEDS4Q @
Device bype MODEUS ebm-papst Standard
E:_I Settings Set walue [*C] Izg
- Parameter set 1
- Parameter set 2 S of ol vl [rs4asfaus =l
= Ei
Ensr SEtings Save set value to EEPROM ml
Input curve 1
- Input curve 2 Current sensar value [#C] I24197
- Qutpuk curve
- Set valus ramp Current speed [rpm] |1544
Direction of rotation
. Fail save function Current parameter set Il
-+ Limits p
Actlve operating mode Closed loop sensor contral ¥
- Communicakion parameters I P J
Motor Einstellungen Source of parameter switch IRS485,|’BU5 j
- Braking
- LoadiSave —1 Current controller function ICnnIinngEgative j
= Information
Source For controller Function
Actual values IRS"SSIBUs =
- Device data Status IFan o
+ Electronics
- Matar =l
W et V Set al Gl Reset

Fig. 66: 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.
67. 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 B
I A ! I
- ~ .
i A I E !
Duty cycle & Y E ! E
100% i i
1 : |
50% --f--f-- i
20% ; i
: i Temperature
0% i —>

20°C 25°C 30°C 40°C 60°C
Fig. 67: Four example control characteristics for different control rangese
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Keyword index

AdAress SEIUP ... 17
AN 24
AINL Lo 7,30
ANLU oo 7,30
AIN2 Lo 7,28, 41
AIN2 U oo 7,28
AIr flow CoNtrol .......c.coveveveriicrrecee, 48
Air-conditioning UNItS........ccoeevrvrervrvrnrnrniernnnen, 48
Alarm relay ..., 27, 37
analogue setpoint INPUL........ccccovrerervrerernrnnnen, 52
AOUL ... 7,34
Bridge......coovviviii s 7,23,48
Cascade operation..........coevevvvvvrrersrererererenans 43
ClOSEA 100D ... 8
Closed-loop speed control .............ccccevevneee. 13
COMMON WITE ... 18
Control characteristic ...........c.cccovvvrirenae. 53,56
control deviation €.........cccoevvvrireensnnienes 8
Control funCtion........cccoovrivnnnnnsses 13
CONIOl FANGE ... 10
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Co0liNg/NegatiVe ... 13
DO oo 7,18
DL o 7,18
Day/night SWItChOVET ..........covrrreeeiecieines 51
Differential pressure..........coeveeeieeeeeeenns 48
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DINL oo 7,22
DIN2 oo 7,23,48
DiN3 oo 7,23,48
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[HACION .. 12,54
Impulses per revolution...........ccceeeeeeeenns 35
[NPUE CUIVE ... 31

INVEISE CUINVE....c.oiiiiiiiiiieieeeeeee 33
K-TaCtOr ..o 48
LIMIt VAIUES ...ecvevvvvecicee e 15
Line termination resistors ..........ccocovveeerereene. 18
Master-slave...........ocoevrverrrernrerennns 38,42, 43
MaX. PWM......coirrenee e 16
MiN. PWM...ooiiiiiiceesss 16
MODBUS........coiieeeeeeceeeee e 6, 17
MOtOr SELHNGS.....cveveveeeieieeireee e 27
Motor stop enable...........cccovvvierereiiriinininnnen, 22
OPEN T00P. .. 8
Operating MOGE........cccverereeereriiriirerereens 13
OULPUL CUINVE.....oeeeiiciceee e 34
OULPUL IMIE ..o 35
Parameter Set.......covvvvviivineinees 23
P-faCtor. ... 10, 55
PWM €ONLIOL.....covviveiiiicciccece e 13
Refrigeration plant...........ccccoeovrvrvrireririininnnnen, 38
Reverse operation ...........ccccceeeeeererircnenennnn. 45
RSA o 7
RSB ..o 7
RUN MONITOMNG ... 37
Save set value to EEPROM .............. 24,51, 53
SENSON....oiiiiiciei e 28, 29,41, 53
Sensor CONrol.......cvveeeeeeeiieeeee 13
SENSON TANGE ..vevvvevereieie et 10
Serial NUMDET .......coviiiee 21
Setvalue ..o, 24, 30, 56
Set value iNPUL.......ccoeevrvreriririreinienen, 30, 50, 52
Specification of actual value..................... 28,29
St PWM....oicccc 16
Temperature CONtrol...........cccovveeeeneennns 53
Terminal Strp......oovvvirrsree e 6, 28
TWISEA PAIF......vvvveiicicicee e 18
Winter functionsS.......cceevevvvcciiinscciesceene, 26
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