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Trafowicklung/Winding                          Trafokern/Core

Trafowicklung/Winding             Trafokern/Core

Trafowicklung/Winding





Control technology



Products with system competence

Options for speed control





ZAcode





L1 L2 L3

N

K1

L1

ZAcode



24VE1 D1 GND 10V



4mm2

M
3~

M
3~

1,5
mm2

M
3~

M
3~

1,5
mm2

M
3~

M
3~

1,5
mm2

4mm2

M
3~

M
3~

1,5
mm2

4mm2

Motor protection concept





KT00005I
25.07.2006

PEL1 L3

Netz oder geregelte Spannung
line or controlled voltage

3~ 60 V...500 V  50/60 Hz

1 3

2 4 6

12

11

24

23

* = Option ZB / ZK(2S)

Kontaktbelastung der 
Hilfskontakte
contact rating of 
auxiliary contacts

I>

5

max. 80 A (Ue 415 V +5%)

24 110 230 400 690 U   
     V

6 4 4 2 1  I   
     A

AC15  max.

STDT... ZB *

14

13

24

23

ZK(2S) *

L2

TB TB

I > I>

3 ~ Motor 
mit eingebauten Thermostatschaltern

with internal thermostats

M
3~

PEV WU

TB
TB Y bzw.

or

max. 63 A (Ue 440...500 V +6%)

①

②

③

KT00008G
21.08.2006

PEL N

Netz oder geregelte Spannung
line or controlled voltage

1~ 60V...250V  50/60Hz

1

2 4 6

12

11

24

23

* = Option ZB / ZK(2S)

Kontaktbelastung der 
Hilfskontakte
contact rating of 
auxiliary contacts

I>

5

max.
25A

24 110 230 400 690 U   
     V

6 4 4 2 1  I   
     A

AC15  max.M
1~

PETB U1TB U2

S-ET10E ZB *

14

13

24

23

ZK(2S) *

1~ Motor 
mit eingebauten Thermostatschaltern

with internal thermostats

①

②

③

Motor protection units



Regelgerät
controller

Netz
mains supply

S-ET

STDT

S-ET

STDT

S-ET

STDT

TB TB TB

Reglerausgang / controller output
Sammelstörmeldung über

Betriebsmeldekontakte
Centralized alarm via
status signal contact①

②

③

④



UMPO02K1
01.04.2009

11 14 12 21 24 22 GND TB/
TP

TB/
TP D1 D1 A GND24V 24V E1 GND GNDE2 D2 D2 24VGND D+ D-

Data DataGND
+ -

24 V 

RS-485

+ D+ D-GND

Terminal
AXG-1A(E)

L3 NL2L1PE

NL1 L2 L3 U V W

Netz
Line

3 ~ 208...480 V 50/60 Hz

1

≥ 
10

 m
m

² /
 2

x

Nur in Sonderausführung
für IT-Netz geeignet!

Only in special version
suitable for IT network!

2

K1 K2

Fcontrol FXDM...(A)M

Kontaktbelastung
Contact rating

max. AC 250 V 2 A

7

Eingang
Input

0...10 V
0...20 mA
4...20 mA
TF..(KTY)

+
5

1

Eingang
Input

0...10 V
0...20 mA
4...20 mA
TF..(KTY)

+

6

2
Ausgang
Output
0...10 V

(Imax = 10 mA)

+

4

E1 E2

TB/TP
In

Digital
In 1

Analog
Out 1

Digital
In 2

Analog
In 1

Analog
In 2

24 V DC
Out

V

mA
Adressierung
Addressing

Normal

M
3 ~

U V W PE TB

Y/Δq

3 ~ Motor
mit eingebauten Thermostatschaltern

with internal thermostats

3

TB

°C

5

Frequency inverters

0-10V

0-30
0-50
bar

°C

Pa

m / s

CO2

%
�

°C





Frequency inverters





MCUN14K0
11.02.2014

11 14 12 21 24 22 TB/
TP

TB/
TP D1 D1 A GND 24V 24V E1 GND GNDE2 D2 D2

L3L2L1PE

L1 L2 L3

U V W

Netz
Line

3 ~ 208...480 V 50/60 Hz
1

≥ 
10

 m
m

² /
 2

x

Nur in Sonderausführung
für IT-System geeignet!
Only in special version
suitable for IT-System!

2

K1 K2

Fcontrol FXDM...(A)M

Kontaktbelastung
Contact rating

max. AC 250 V 2 A

11

Eingang
Input

0...10 V(PWM)
0...20 mA
4...20 mA

+

6

1

Eingang
Input

0...10 V(PWM)
0...20 mA
4...20 mA

+

7

2

Ausgang
Output
0...10 V

      (Imax = 10 mA)

+

5

TB/TP
In

Digital
In 1

Analog
Out 1

Digital
In 2

Analog
In 1

Analog
In 2

24 V DC
Out

M
3 ~

U V W PE TB

Y/Δq

3 ~ Motor
mit eingebauten Thermostatschaltern

with internal thermostats
3

TB

24V GND

MODBUS
(RS-485)

GND24 V 

A
(D+)

B
(D-) ID2

24V GND A
(D+)

B
(D-) ID1

Addressing

T T

TF
In 1/2

USB
(Mini-B)

Service
parameter load

q

TF..
KTY 81-210
PT 1000

J1
10

9

q

TF..
Digital

Eingang
Digital
Input

4

1 2

Digital
Eingang
Digital
Input

8

Frequency inverters

0-10V

0-30
0-50
bar

°C

Pa

m / s

CO2

%
�

°C





Fcontrol Basic FSDM...(A)M

L3L2L1PE
Netz
Line

3 ~ 208...480 V 50/60 Hz

L1 L2 L3 U V W TB/
TP

TB/
TP E1 D1 GND 10V 24V

Eingang
Input

0...10 V
0...20 mA

0...100 % PWM

+
4

D
ig

ita
l I

n 
1

An
al

og
 In

 1

24
 V

 D
C

 O
ut

10
 V

 D
C

 O
ut

01

Aus / Ein
Off / On

10V
+

13 14

K1

Kontaktbelastung
Contact rating
max. AC 250 V 2 A

7

M
3 ~

U V W PE TB

Y/Δq

3 ~ Motor
mit eingebauten Thermostatschaltern
with internal thermostats

3

TB

1

J1 E1,1 E1,2

TB

TP

0...20 mA

0...10 V
(10 V PWM)

15...28 V PWM
6

Temperaturfühler
ThermistorsTP = 
Thermostatschalter
ThermostatsTB = 

5

UMUN13K2
07.02.2012

2
Nicht für IT-System geeignet!
Not suitable for IT-System!

TB
/T

P 
In

0-10V

Frequency inverters





Fcontrol Basic FSDM...(A)M

L3L2L1PE
Netz
Line

3 ~ 208...480 V 50/60 Hz

L1 L2 L3 U V W TB/
TP

TB/
TP E1 D1 GND 10V 24V

Eingang
Input

0...10 V
0...20 mA

0...100 % PWM

+
4

D
ig

ita
l I

n 
1

An
al

og
 In

 1

24
 V

 D
C

 O
ut

10
 V

 D
C

 O
ut

01

Aus / Ein
Off / On

10V
+

13 14

K1

Kontaktbelastung
Contact rating
max. AC 250 V 2 A

7

M
3 ~

U V W PE TB

Y/Δq

3 ~ Motor
mit eingebauten Thermostatschaltern
with internal thermostats

3

TB

1

J1 E1,1 E1,2

TB

TP

0...20 mA

0...10 V
(10 V PWM)

15...28 V PWM
6

Temperaturfühler
ThermistorsTP = 
Thermostatschalter
ThermostatsTB = 

5

UMUN13K2
07.02.2012

2
Nicht für IT-System geeignet!
Not suitable for IT-System!

TB
/T

P 
In

0-10V

Frequency inverters





PDUN20K0
02.08.2011

11 14 12 21 24 22

GND

D1

D1 A1

GND 24V

24V E1

GND GND

E2

D2

D2

U V W

Netz
Line

3 ~ 208...415 V 50/60 Hz
1

K1 K2

Ucontrol PXDM6...35(A)(Q)

Kontaktbelastung
Contact rating

max. AC 250 V 2 A

Eingang
Input

0...10 V
0...20 mA
4...20 mA

+

5

1

Eingang
Input

0...10 V
0...20 mA
4...20 mA

+

6

2

Ausgang
Output
0...10 V

(Imax = 10 mA)

+

4

Digital
In 1

Analog
Out 1

Digital
In 2

Analog
In 1

Analog
In 2

24 V DC
Out

M
3 ~

U V W PE TB

Y/Δq

3 ~ Motor
mit eingebauten Thermostatschaltern

with internal thermostats
3

TB

L3N L2L1PE

N L1 L2 L3

(3 ~ 208...500 V 50/60 Hz)
Sonderausführung

Special version

TB

TB

T

T

TF
In 1/2

J1

USB

TB/TP
In

    TF..

    TF..

+ A
(D+)GND

Terminal
AXG-1A(E)

B
(D-)

24V GND

MODBUS
(RS-485)

GND24 V 

A
(D+)

B
(D-)

7

1

KTY 81-210
PT 1000

2

5

Electronic voltage controllers

0-10V

0-30
0-50
bar

°C

Pa

m / s

CO2

%
�

°C







Electronic voltage controllers

0-10V

0-30
0-50
bar

°C

Pa

m / s

CO2

%
�

°C



PDUN20K1
09.01.2014

11 14 12

GND

D1

D1 A1

GND 24V

24V E1

GND GND

E2

D2

D2

U V W

Netz
Line

3 ~ 208...415 V 50/60 Hz
1

K1

Dcontrol PKDM6...35(Z)

Kontaktbelastung
Contact rating

max. AC 250 V 2 A

8

Eingang
Input

0...10 V
0...20 mA

+

5

1

Eingang
Input

0...10 V
0...20 mA

+

6

2

Ausgang
Output
0...10 V

(Imax = 10 mA)

+

4

Digital
In 1

Analog
Out 1

Digital
In 2

Analog
In 1

Analog
In 2

24 V DC
Out

M
3 ~

U V W PE TB

Y/Δq

3 ~ Motor
mit eingebauten Thermostatschaltern

with internal thermostats
3

TB

L3N L2L1PE

N L1 L2 L3 TB

TB

T

T

TF
In 1/2

    TF..

    TF..

J1

USB
7

1

24V GND

MODBUS
(RS-485)

GND24 V 

A
(D+)

B
(D-)

TB/TP
In

01

Aus / Ein
Off / On

°C/bar > set → UA+
°C/bar < set → UA+

1 3
BN GN

MBG..

1 3
BN GN

MBG..

4...20 mA

KTY 81-210
PT 1000

4...20 mA

01

24 Vdc 
6 mA max.

(3~ 208...500 V 50/60 Hz)
Sonderausführung

Special version

②

0-10V

0-30
0-50
bar

°C

Electronic voltage controllers









UNIcon CXE/AV(E), CXG-24AV(E)

K1 K2

MCRE17K0
31.07.2012

Netz
Line

N
(-)

L1
(+) PE GND

24V

GNDID D2

D1

A2

A1

GND

GND

E2

E1

Ausgänge
Outputs
0...10 V

(Imax = 10 mA)

+

3

+

2

1

Digital
In 1/2

Analog
Out 1/2

Analog
In 1/2

24 V DC
Out

Eingänge
Inputs

0...10 V
0...20 mA
4...20 mA

+

4

+

11 14 12 21 24 22

Kontaktbelastung
Contact rating

max. AC 250 V 2 A

5

NL1 PE
1 ~ 230 V 50/60 Hz

CXE/AV(E)

L2L1 PE
2 ~ 400 V 50/60 Hz

CXE/AV(E)

+
DC 24 V

CXG-24AV(E)

T

T2A
(2D+)
2B

(2D-)

1A
(1D+)

1B
(1D-)

GNDMODBUS
Master

(RS-485)

MODBUS
Slave

(RS-485)

q

TF..

KTY 81-210
PT 1000Digitale

Eingänge
für

potenzialfreie
Kontakte

Digital inputs
for potential
free contacts

J1

USB 6
TF

In 1/2

Ad
dr

es
si

ng

0-10V

0-30
0-50
bar

°C

Pa

m / s

CO2

%
�

°C

Control modules





AM-PREMIUM

GND24V E2 T2

MOSI11K0
21.03.2011

A
(D+)

B
(D-)

GND24 V

GND

Eingang
Input

+

1

2

E3 T3 A1

Ausgang
Output
0...10 V

+

2

+3

q

TF..

D
C

 O
ut

(I m
ax

 =
 7

0 
m

A)

q

TF..

An
al

og
 In

 2

An
al

og
 In

 3

An
al

og
 O

ut
 1

(I m
ax

 =
 6

 m
A)

Eingang
Input

KT
Y 

81
-2

10
 / 

PT
 1

00
0

KT
Y 

81
-2

10
 / 

PT
 1

00
0

0...10 V  (Ri > 100 kΩ)
0...20 mA  (Ri = 250 Ω)
4...20 mA  (Ri = 250 Ω)

MODBUS
(RS-485)

Add-on modules

0-10V

0-30
0-50
bar

°C

Pa

m / s

CO2

%
�

°C





AM-MODBUS(-W)

GND ID1 GND ID2 fout

MOSI09K0
04.03.2011

A
(D+)

A
(D+)

B
(D-)

B
(D-)

GND

GND MODBUS
(RS-485)

Addressing

Addressing

n = f x 60
      2

GND

MODBUS
(RS-485)

Add-on modules



Add-on modules



Add-on modules



43

2 1

5

54321

9876

34

1 2

5

MOSI15K1
19.11.2013

Anschluss für Termination
Connection for termination

BK
BK

WH
BU

BK
GY

1

GY
BU

BK
BU
RD

BU

RD
WH

CA
N

_H

+5
V_

O
ut

CA
N

_L

G
N

D

Error
Run

Addr

AM-CAN-OPEN

Node_ID

Hi Lo

0

Baudrate

GY BK

0

BU BN WH

0

5

Add-on modules



AM-LON

ID1V- ID2

MOLN07K0
15.03.2011

LON® Service Pin
max. 5 VDC

V-

LON® Service Pin
max. 5 VDC

BA BA

Add-on modules



PB
_A

+5
V_

O
ut

PB
_B

G
N

D

Error
Run

Addr

AM-PROFIBUS

Address

Hi Lo

0

BK WH

0

BU BN

43

2 1

5

54321

9876

34

1 2

5

MOSI15K0
21.11.2013

Profibus B

Profibus B

Profibus A

Profibus A

Anschluss für Termination
Connection for termination

WH

BK

WH

BU

BK

BN

1

Add-on modules



Add-on modules





AZUN25K1
20.07.2010

AXG-1A(E)

4 5 6 7

+ GND D+ D-

Data Data
+ -
RS-485

Spannungsversorgung
power supply
15...24 V DC

± 20 %

+

①

②

Display and operator terminal





Hand held terminal







General notes



L-
K
L-
30
17

Ø
D

Ø
D
1

B

R1

Explanation of technical details





KL-1290a

①

②
③

④

⑤

⑥

Aerodynamics and Acoustics
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Electrical connection and motor



Connection diagrams



Connection diagrams



TB W2 U1 U2

L1

V1 V2 W1

PEL2 L3

TB TB W2 U1 U2

L1

V1 V2 W1

PEL2 L3

TB

PE

Z2 Z1U2 U1

N L

TBTB

PE

Z2 Z1U2U1

N L

TBTB

TB W2 U1 U2

L1

V1 V2 W1

PEL2 L3

TB TB W2 U1 U2

L1

V1 V2 W1

PEL2 L3

TB

TB W2 U1 U2

L1

V1 V2 W1

PEL2 L3

TB TB W2 U1 U2

L1

V1 V2 W1

PEL2 L3

TB

TB W2 U1 U2

L1

V1 V2 W1

PEL2 L3

TB TB W2 U1 U2

L1

V1 V2 W1

PEL2 L3

TB

Connection diagrams



TB Z2U2

NL PE

TB
W

H

TB
W

H

Z2
B

N

Z1
B

U

N

U
2

G
Y

U
1

B
K

L

G
N

Y
E

PE

Connection diagrams

PE

1W 1V 1U

L1

2W 2V 2U

L3L2

3WTB TB 3V 3U

PE

3U 1W 1V 1U

L3

2W 2V 2U

L2 L1

3W3VTBTB

PE

1W 1V 1U

L3

2W 2V 2U

L2 L1

3W3U3VTBTB



KL2065 KL2064

Installation and usage information



Installation and usage information



ΔpVG  = ζG  •       •
ρ       16 •  
2        π2 • dn

4

qv
2

L-KL-2191

0

35
5

40
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45
0
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0
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0

63
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71
0

80
0

91
0

1.
00

0

1

10

1000

K
V

G

dn [mm]

100
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5

Installation and usage information



L-KL-2507
Ø

D
1

S=0.005 ... 0.007xD1

S

L-KL-2508

>0.3xD1 >D1

Ø
D

1

L-KL-2508/1

>0.4xD1>1.5xD1

Ø
D

1

Installation and usage information
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