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Operating Instructions

Additional controller for

ripple control operation of
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Basic unit type: UZ...

Additional unit type: ZUZ….
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Technical information:

The controlling unit type: UZ 49.211.0.x Z80 was new designed with a more modern
microcontroller. Therefore many changes in hardware and software necessary.

The function of the unit is unchanged.
At the hardware some changes are very important.

Important changes:
♦ The pinning of terminal numbers has changed!!!
♦ The main unit UZ... has no burner output!
♦ The supply voltage only is 24 V (+/- 10 %) 50 Hz!!!

It is not possible to supply the unit with 24 Vdc.
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1. Design

1.1.      General
Owing to the better efficiency, gas-heated furnace plants are preferably operated with
Rekumat-burners. Controllers with ON / OFF switching mode are often used.
The average burner capacity results from the ratio burning hours/rest period.
In order to achieve a constant furnace chamber temperature and a more constant furnace
chamber pressure, the burners are controlled in a cyclic ripple control operation.
The ON-TIME (burning period) is constantly maintained, the rest period changes according
to the present power requirement.

The constant burning period (ON-TIME) including a programmed forced rest period is
necessary because of the automatic monitoring system of the directly ignited burners and
corresponds to the preset process conditions.

1.2. Construction
The additional control unit type: UZ 49.211.0 Z 80 consists of a plug-in type power supply
unit card and a CPU function card.
These cards are designed equally for all fields of application.

The additional control unit can be adapted to different controller outputs by means of DIP-
switches (inside of the unit):

1. Connection to discontinuous temperature controllers

2. Connection to continuous temperature controllers: 100 % ED = 20 mA

3. Connection to continuous temperature controllers: 100 % ED =   0 mA

Terminals and functions lamps as well as two socket contacts are incorporated in the
upper part of the enclosure of insulating material.

A maximum of two additional units may be connected with them.

The additional unit ZUZ 49.3.211.6 consists of two equal trigger relay plug-in cards.
3 burners can be triggered per card.

Assembly of devices: Max. number of burners:
1. 1 ZUZ with 1 card: up to 3 burners (ZUZ 49.3.211.3)

2. 1 ZUZ with 2 cards: up to 6 burners (ZUZ 49.3.211.6)

3. 1 ZUZ with 2 cards +

   1 ZUZ with 1 card: up to 9 burners

4. 2 ZUZ with 2 cards each up to 12 burners

1.3. Enclosure

Enclosure of insulating material: Dimensions 150 x 70 x 112 mm
Screw fixing: DIN 46121  50 x 135/60 x 135 mm
Quick fastening: mounting rail DIN 46277 35 x 27 x 7,3 mm
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2. Method of operation

2.1.      Short description of device types

2.1.1.  Type: UZ 49.211.0.1 Z 80

Input: Potential-free contact of a discontinuous  temperature controller

2.1.2. Type: UZ 49.211.0.2 Z 80

Input: 20….0 mA (0….20 mA) of a continuous temperature controller

2.1.3. CPU - board

The changeover for adapting to the corresponding controller output is performed by means
of 6-fold DIP-switch on the CPU - board.

2.2. Methods of operation in connection with a discontinuous controller
type: UZ 49.211.0.1  Z 80

The basic unit is not suitable for a direct connection of burners. With a maximum of two
additional units up to 12 burners can be triggered.

The number of burners is set by means of DIP-switches.

To avoid interferance field influences the two units must be installed spatially close to each
other.

The connection of the units may only be executed by means of the delivered cable.

Terminals which are not marked must not be occupied,
as these terminals are internally occupied.

2.2.1.  Inputs

Auxiliary voltage: terminal 14 and 15
24 V alternating voltage 50/60 Hz
load with 12 burners and 24 V approx. 1,5 A.

Controller make
contact: terminals “a” and “b” (lay screened cable)

potential-free make contact: contact closed = controller ON.

Overtemperature: terminals 1 and 2 (lay screened cable)
potential-free break contact: contact closed = no
overtemperature

Electronics loads the contacts with approx. 10…20 mA.
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2.2.2 Outputs
The solenoid valves of burners can only be connected if at least one ZUZ is available. Two
potential-free make contacts for gas and air for each burner are available. Permissible
contact load max. 250 V max. 8 amp. (induction-free).

2.2.3 Explanation of the terms used

General notes on times:

The processor works with an internal time step of 0,072 seconds.
The mentioned times can vary by  +/- 0,072 seconds. The system frequency has no
influence on times.

Terms and abbreviations

ON-Time “Ez”:
Is the combustion time during the ripple control operation.
The standard design is preset to 15 sec.

Rest period “Pz”:
The time from burner 1 “OFF” until burner 1 “ON”.
The minimum rest period is 3 sec. (Ez = 15 sec.).
The maximum rest period is 285 sec. (Ez = 15 sec.)
If a time shorter than 3 sec. . is calculated, this corresponds to 100% ED.
If a time longer than 285 sec. is calculated, this corresponds to 0% ED.

Offset time “Vz”: Vz = (Pz + Ez) / Bn (round the result)

The burners are started with this offset (see also diagram in section 2.4)
The following time data apply to EZ = 15 sec.

Minimum offset time   = 300 : 2   = 150 sec. for   2 burners
Maximum offset time  = 300 : 12 =   25 sec. for 12 burners

Delayed air closing:
Purging time after gas is “OFF”. Can be set according to the clients specification:
0,3 / 2,0 sec.

ON-time of controller (“Reinz”):
ON-time of the controller. It is calculated with a minimum time of 0,072 sec. and a
maximum time of 10 sec. In case the maximum time is exceeded,
there is a switch to 100 % ED.

OFF-time of controller (“Rauz”):
OFF-time of the controller. A minimum OFF-time of the controller of 0,072 sec. and a
maximum time of 50 sec. is calculated with. In case the maximum time is exceeded,
there is a switch to 0 % ED.

Number of burners Bn:
The number of burners and burner groups respectively which must be operated by the
control. The burner number is set on the CPU-board by means of the DIP-switches (see
DIP-switch setting).
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100 % ED:
100 % ON-period. The ripple control operation is switched OFF and continuous-ON is
switched ON. The burners start with the offset time calculated last.

0 % ED:
0 % ON-period. The ripple control operation is switched OFF, all burners are switched
OFF at once (delayed air valve closing). A reclosure does not take place until the ripple
control operation is permitted again, i.e. when the controller demands at least 5 % ED.

2.2.4 Description

Starting routine:
When the supply voltage has been applied, the program starts the ripple control operation
using the following routine:

a)  Start of the processor including the clearing of all outputs.
b) Setting of the start values: 

ON-time: = acc. to setting of the parameter
Offset time: = 2 * ON-time / Bn
Rest time: = ON-time (= 50 % ED)

c) Burner 1 gas and air ON.

d) Program run with the times mentioned before. This is executed until two complete
controller cycles (ON/OFF/ON/OFF) have been detected and calculated.

e) If the maximum ON-time of the controller has been exceeded by 10 s, the program
switches to 100 % ED, all burners are switched ON with the offset time, and they are
not switched OFF until a calculated minimum rest period of 20 % of the burners ON-
time has been achieved. The demanded capacity has to be below 85 %.

f) In case the maximum OFF-time of the controller (50 s) has been exceeded, the
program switches to 0 % ED. The running routine is stopped and the switching OFF is
initiated like in case of overtemperature.

2.2.5 Calculating method
The necessary capacity is always newly calculated before switching ON burner 1. The
ON/OFF ratio of the controller is determined continually. At the moment of the “connection
of burner 1” all rest periods and offset times for one cycle are calculated by means of the
ON/OFF ratio determined last. Calculation method (time data apply to Ez = 15 sec.).

Rauz    /     Reinz    =    factor (F)

Rauz: OFF-time of controller Reinz: ON-time of controller
The factor is tested for the limits 0,2 and 19. Falling below 0,2 results in a rest period
below 3 sec. and is considered as 100 % ED.

Exceeding 19 results in a rest period of more than 285 sec. and is considered as 0 % ED.

When the ED (on period) is 0 % or 100 %, the calculating process is interrupted and the
necessary measures are taken immediately.

If the factor is detected to be good (0,2...19) the rest period = Pz is calculated.
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Pz  =  F x Ez

The offset time is calculated by using the formula:

Vz  =  (Pz + Ez) / Bn

Bn  =  number of the burners which can be set on the CPU-board by DIP-switches.

Example: Ez = 15 sec. and Bn = 6 result in the following table:

F = 0.2 -> Pz = 3 sec. -> Vz = 3,0 sec.

F = 0.4 -> Pz = 6 sec. -> Vz = 3,5 sec.

F = 0.8 -> Pz = 12 sec. -> Vz = 4,5 sec.

F = 2 -> Pz = 30 sec. -> Vz = 7,5 sec.

F = 4 -> Pz = 60 sec. -> Vz = 12,5 sec.

F = 8 -> Pz = 120 sec. -> Vz = 22,5 sec.

F = 15 -> Pz = 225 sec. -> Vz = 40,0 sec.

F = 19 -> Pz = 285 sec. -> Vz = 50,0 sec.

2.2.6   Controller ON/OFF

During the entire operating time of the plant the switching ON or OFF times are measured
and supervised concerning their permissible ranges. Exceeding the permissible ON-time
results in the operating mode 100 % ED at once. Exceeding the permissible OFF-time
results in the operating mode  0 % ED at once. After the first complete controller cycle
(ON/OFF or OFF/ON) the new rest period and the offset time are calculated. If the
controller switches from OFF to ON, the last OFF-time is stored for calculation purposed. If
controller switches from ON to OFF, the last ON-time is stored for calculating purposes.

2.2.7 Operating mode 0 % ED

The operating mode 0 % ED is detected by 2 criteria:

a) In case the OFF-time of the controller exceeds the maximum value of 50 sec., there
will be a switch to 0 % ED.

b) If the ratio controller OFF/controller ON is larger than 19, there will be switch  0 % ED,
too.

When detecting 0 % ED it is switched OFF at once.
The switching-OFF is performed as follows:

- LED ripple control operation OFF

- All gas valves OFF

- All air valves OFF (after settable purging time)

- Check controller contact and establish clock ratio
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- After the rest period calculated last has elapsed the calculating process is initialized
again and it is checked whether 0 % ED is still present or whether there must be a
switching to the ripple control operation.

- The calculating process is only initialized if the conditions in section 2.2.6. are fulfilled.

- The switch back to the ripple control operation is performed as described in section
2.2.10.

2.2.8 Operating mode 100 % ED

The operating mode 100 % ED is detected by 2 criteria and results in the continuous
connection of all burners.

a) If the ON-time of the controller has exceeded the limit of 10 sec., there is a switch to
100 % ED.

b) If the factor 0,2 has been fallen below during the calculation of the rest period, there is
a switch to 100 % ED.

The operating 100 % ED is initialized as follows:
- LED ripple control operation OFF

- At the end of the rest period the burners in question are switched ON one after the
other or not switched OFF after the ON-time.

- Check controller contact and established clock ratio

- After the rest period calculated last has elapsed , the calculating process is initialized
again and it is checked, whether 100 % ED is still present or whether there must be a
switch to the ripple control operation.

- The calculating process is only initialized if all conditions according to section 2.2.6.
are kept to. The ripple control operation cannot be switched ON until all burners are
switched ON and until the ON/OFF ratio of the controller allows this.

2.2.9 Overtemperature

The overtemperature contact is continually checked for overtemperature (ÜT). If an
overtemperature has been detected (contact must be open for more than 5 sec.) the
switching OFF process is initialized as follows:

- All gas valves OFF

- All air valves OFF (after the purging time which can be set)

- Cyclic checking for overtemperature

When the temperature is below the set overtemperature again (overtemperature contact
closed), it is switched ON again as follows:

a) Rest period is set to a maximum of 285 sec (for Ez = 15 sec)

b) Offset times are established acc. to the burner number

c) Burner 1 gas and air ON
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d) Program sequence for burner 2...12 acc. to max. rest period

e) After a complete burner cycle has elapsed the rest and offset times are determined by
means of the newly calculated ON/ OFF ratio.

2.2.10 Switch back to ripple control operation

If after the rest period calculation it is detected that the ripple control operation is
demanded again, the reclosure is carried out as follows:

- LED ripple control operation ON

- Burner 1 gas and air ON

- Loading of the offset times for burner 2...12

- After the offset time has elapsed: Burner 2...12 gas and air ON

- Loading of the OFF period for burner 1 after switching OFF burner 1

2.3 Methods of operation in connection with a continuous controller
        type: UZ 49.211.0.2. Z80

The basic unit is not suitable for a direct connection of burners. With a maximum of two
additional units up to 12 burners can be triggered.
The number of burners is set by means of DIP-switches.
To avoid interferance field influences the two units must be installed spatially close to each
other.
The connection of the units may only be executed by means of the delivered cable.

Terminals which are not marked must not be occupied,
as these terminals are internally occupied.

2.3.1 Inputs

Auxiliary voltage: Terminal 14 and 15
24 V alternating voltage 50/60 Hz
load with 12 burners and 24 V approx. 1,5 A

Analog input: Terminals 3(-) and 4(+) [lay screened cable]
(controller output) 20...0 mA and 20...4 mA (20 mA = 100 % ED) resp.

or 0...20 mA and 4...20 mA (20 mA = 0 % ED) resp. switchable.

This current must be potential-free to the auxiliary voltage.

Overtemperature: Terminals 1 and 2 (lay screened cable)
Potential-free break contact: contact closed = no overtemperature

Electronics loads the contacts with approx. 10 – 20 mA.
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2.3.2 Outputs

The soleonid valves of burners can only be connected if at least one ZUZ is available. Two
potential-free make contacts for gas and air for each burner are available. Permissible
contact load max. 250 V max. 8 A (induction-free).

2.3.3 Explanation of the terms used

General notes on times:

The processor works with an internal time step of 0,072 seconds. The mentioned times
can vary by ! 0,072 seconds. The mains frequency has no influence on times.

Terms and abbreviations:

ON-Time “Ez”:
Is the combustion time during the ripple control operation.
The standard design is preset to 15 sec.

Rest period “Pz”:
The time from burner 1 “OFF” until burner 1 “ON”.
The minimum rest period is 3 sec. (Ez = 15 sec.)
The maximum rest period is 285 sec. (Ez = 15 sec.)
If a time shorter than 3 sec. is calculated, this corresponds to 100 % ED.
If a time longer than 285 sec. is calculated, this corresponds to 0 % ED.

Offset time “Vz”: Vz = (Pz + Ez) / Bn (round the result)

The burners are started with this offset (see also diagram in section 2.4)
The following time data apply to EZ = 15 sec.

Minimum offset time  = 300 : 2   = 150 sec. for  2 burners
Maximum offset time = 300 : 12 =   25 sec. for 12 burners

Delayed air closing:
Purging time after gas is “OFF”. Can be set according to the clients 
specification: 0,3 / 2,0 sec.

Controller output (continuous):
20...0 mA (20...4 mA) is supplied to the microprocessor via the incorporated analog-to-
digital converter and is correspondingly switched between 100 % ED and 0 % ED
(see also diagram in section 2.5).
When using controllers for which 0 mA = 100 % ED correspond, an adaption to this
characteristic (0...20 mA or 4...20 mA) can be achieved per DIP-switches.

Number of burners Bn:
The number of burners and burner groups respectively which must be operated by the
control. The burner number is set on the CPU-board by means of the DIP-switches
(see DIP-switch setting).
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100 % ED:
100 % ON-period. The ripple control operation is switched OFF and continuous-ON is
switched ON. The burners start with the offset time calculated last.

0 % ED:
0 % ON-period. The ripple control operation is switched OFF, all burners are switched
OFF at once (delayed air valve closing). A reclosure does not take place until the ripple
control operation is permitted again, i.e. when the controller demands at least 5 % ED.

2.3.4 Description

Starting routine:
When applying the supply voltage the program starts the ripple control operation with the
following routine:
(ADW = analog-to-digital-converter)

a)  Start of the processor with deleting of all outputs

b)  Setting of the start values:

ON-time: acc. to setting of potentiometer

Offset time:   acc. to formula

Rest period: acc. to formula

It is immediately calculated with the controllers power output.

c)  Burner 1 gas and air ON

d) If the calculation result of the analog-to-digital converter results in an operating status
of 100 % ED, all burners are switched ON with the calculated offset time and remain
ON.

e) If the calculation result of the analog-to-digital converter results in an operating status
of 0 % ED, all burners are switched OFF (observing the delayed purging time).

2.3.5 Calculation method

The controller status is controlled continually. At the moment when “switching ON burner
1” all rest periods and offset times for one cycle are calculated using the input current
calculated last. The output of a cycle with the same offset time also for larger measured
value changes is achieved by this. The measured value is divided into 256 measuring
points.

a) 20...0 mA (standard model)
The adjustment is performed in a way that from 19 mA (settable 16 - 20 mA) = 95 %
there is a switch to 100 % ED. At 2 mA (settable 0 – 4 mA) the burners switch OFF.

b) 0...20 mA:
The adjustment is performed in a way that from 2 mA (settable 0 - 4 mA) there is a
switch to 100 % ED. At 19 mA (settable 16 - 20 mA) there is a switch to 0 % ED, the
burners switch OFF. These vertices can be set at two potentiometers (see section
4.2).
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The following formula is valid for calculating the rest period  Pz:
Pz  =  Ez  * (100/P –1)

Ez = ON-time of burners = e.g. 15 sec
P  = measured input current in 0 % ED

The following formula is used for calculating the offset time = Vz:

Vz = (Pz + Ez) / Bn

Bn  =  number of burners which can be set on the CPU board by means of preselection
switches. The number of burners is e.g. Bn = 6:

P = 10 % -> Pz =  135 sec. -> Vz =    25 sec.

P = 20 % -> Pz =    60 sec. -> Vz = 12,5 sec.

P = 25 % -> Pz =    45 sec. -> Vz =    10 sec.

P = 35 % -> Pz = 27,9 sec. -> Vz =   7,1 sec.

P = 50 % -> Pz =    15 sec. -> Vz =      5 sec.

P = 75 % -> Pz =      5 sec. -> Vz =   3,3 sec.

2.3.6 Operating mode 0 % ED

The operating mode 0 % ED is detected by the supervision of the controller output.

When the 0 % ED threshold settable by the potentiometer has been achieved, the
following switching operations are performed:

- LED ripple control operation (“RU”) OFF

- All gas valves OFF

- All air valves OFF (after settable purging time)

- Check controller output and reckon it up

2.3.7 Operating mode 100 % ED

The operating mode 100 % ED is detected when the controller has achieved the 100 %
ED threshold. During 100 % ED, the following switching operations are performed:

- LED ripple control operation (“RU”) OFF
- At the end of the rest period, the burners are switched ON one after the other or not

switched OFF after the ON-time.
- After the rest period calculated last has elapsed the calculating process is initiated

again and it is tested, whether 100 % ED are still present, or whether there must be a
switch to the ripple control operation.

- This means that the ripple control operation cannot be switched ON until all burners
have been switched ON.
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2.3.8 Overtemperature

The overtemperature contact is continually checked for overtemperature (ÜT). If an
overtemperature has been detected (contact must be open for more than 5 sec.) the
switching OFF process is initialized as follows:

- All gas valves OFF

- All air valves OFF (after the purging time which can be set)

- Cyclic checking for overtemperature

When the temperature is below the set overtemperature again (overtemperature contact
closed), it is switched ON again as follows:

a) Rest period is set to a maximum of 285 sec (for Ez = 15 sec.)

b) Offset times are established acc. to the burner number

c) Burner 1 gas and air ON

f) Program sequence for burner 2...12 acc. to max. rest period

d) After a complete burner cycle has elapsed the rest and offset times are determined by
means of the newly measured input current.

2.3.9 Switch back to ripple control operation

If after the rest period calculation it is detected that the ripple control operation is
demanded again, the reclosure is carried out as follows:

- LED ripple control operation ON

- Burner 1 gas and air ON

- Loading of the offset times for burner 2...12

- After the offset time has elapsed: Burner 2...12 gas and air ON

- Loading of the OFF period for burner 1 after switching OFF burner 1
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2.4 Function diagram for discontinuous controllers

Example: 4 burners

Controller output
ON = 100 %

burner 1

burner 2

burner 3

burner 4

Controller output intermittent
ON = 75 %

burner 1

burner 2

burner 3

burner 4

Controller output  intermittent
ON = 50 %

burner 1

burner 2

burner 3

burner 4

Controller output intermittent
ON = 25 %

burner 1

burner 2

burner 3

burner 4

ON with a burner to
burner offset time of
1 sec.

EZ = 15 sec
PZ =   5 sec
VZ =   5 sec

EZ = 15 sec
PZ = 15 sec
VZ =   8 sec

EZ = 15 sec
PZ = 45 sec
VZ = 15 sec
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2.5 Funktion diagram for continuous controllers

characteristic 20...0 mA
(20 mA = 100 % ED)

Both limits are adjustable:
    0 % ED = 0...4 mA
100 % ED = 16...20 mA

Example: 4 burner

Controller output 20 mA

burner 1

burner 2

burner 3

burner 4

Controller output 15 mA
ON = 75 %

burner 1

burner 2

burner 3

burner 4

Controller output 10 mA
ON = 50 %

burner 1

burner 2

burner 3

burner 4

Controller output 5 mA
ON = 25 %

burner 1

burner 2

burner 3

burner 4
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ON with a burner to
burner offset time of
2 sec. (for example)

EZ = 15 sec
PZ =   5 sec
VZ =   5 sec

EZ = 15 sec
PZ = 15 sec
VZ =   8 sec

EZ = 15 sec
PZ = 45 sec
VZ = 15 sec
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3. Technical Data

3.1 Type: UZ 49.211.0.1 Z80 (discontinuous controller)

Type of construction: Plastic mounting enclosure with open terminals, alternatively
with screw fixing (DIN 46121) or mounting rail fixing (DIN
46277)

Dimensions: 150 x 70 x 112 mm

Auxiliary voltage: 24 Vac / 50 – 60 Hz ! 10 %

Input: Controller contact (make contact)
Overtemperature contact (break contact)
The contacts have to be potential-free and are loaded with
approx. 20 mA (lay screened cables and earth screen only on
the controller side).

Output: In connection with the additional unit (type: ZUZ 49...) 6 (1 ZUZ
49...) or 12 (2 ZUZ 49...) burner connections (one make contact
per connection for solenoid valve “gas” or “air”). 
The contacts are potential-free and can be loaded with a
maximum of 8 A / max. 250 Vac.

Times: Burner ON-time in the ripple control operation:
settable 10...35 s
Delayed air closing: Purging time after gas-OFF:
settable 0,3 s / 2 s.
Supervision of overtemperature: 5 s after the overtemperature
signal all burners are switched OFF.

Power consumption: for 12 burners approx. 36 VA

Permissible ambient
temperature: 0...+50 °C

Resistance to vibration: 2 g for an amplitude of 1 mm in all positions

Display: LED operation
LED ripple control operation
LED controller contact ON
LED overtemperature ON
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3.2.      Type: UZ 49.211.0.2. Z80 (continuous controller)

Type of construction: Plastic mounting enclosure with open terminals, alternatively
with screw fixing (DIN 46121) or mounting rail fixing (DIN
46277)

Dimensions: 150 x 70 x 112 mm

Auxiliary voltage: 24 Vac / 50 – 60 Hz ! 10 %

Input: 20...0 mA (100 % ED = 20 mA) or
0...20 mA (100 % ED = 0 mA)
Overtemperature contact (break contact)
The contacts have to be potential-free and are loaded with
approx. 20 mA (lay screened cables and earth screen only on
the controller side).

Output: In connection with the additional unit (type: ZUZ 49...) 6 (1 ZUZ
49...) or 12 (2 ZUZ 49...) burner connections (one make contact
per connection for solenoid valve “gas” or “air”). 
The contacts are potential-free and can be loaded with a
maximum of 8 A / max. 250 Vac.

Times: Burner ON-time in the ripple control operation:
settable 10...35 s
Delayed air closing: Purging time after gas-OFF:
settable 0,3 s / 2 s.
Supervision of overtemperature: 5 s after the overtemperature
signal all burners are switched OFF.

Power consumption: for 12 burners approx. 36 VA

Permissible ambient
temperature: 0...+50 °C

Resistance to vibration: 2 g for an amplitude of 1 mm in all positions

Display: LED operation
LED ripple control operation
LED controller contact ON
LED overtemperature ON
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3.3.      Type: ZUZ 49.3.211.3. Z80 (ZUZ 49.3.211.6 Z80) [additional unit]

Type of construction: Plastic mounting enclosure with open terminals, alternatively
with screw fixing (DIN 46121) or quick fastening (mounting rail
DIN 46277)

Dimensions: 150 x 70 x 112 mm

Mounting position: any position

Auxiliary voltage: supplied by a ribbon plug-in cable from the basic unit

Input: supplied by the basic unit by means of a ribbon plug-in cable

Output: 3 burner connections (6 burner connections). One make contact
per connection for solenoid valve “gas” or “air”). 
The contacts are potential-free and can be loaded with a
maximum of 8 A / max. 250 Vac.

Times: burner ON-time in the ripple control operation:
see relevant basic unit

Supervision 
overtemperature: see relevant basic unit

Power consumption: for 12 burners approx. 36 VA

Permissible ambient
temperature: 0...+50 °C

Resistance to vibration: 2 g for an amplitude of 1 mm in all positions

Display: LED air   valve 1  (7)
LED gas valve 1  (7)
LED air   valve 2  (8)
LED gas valve 2  (8)
LED air   valve 3  (9)
LED gas valve 3  (9)
LED air   valve 4  (10)
LED gas valve 4  (10)
LED air   valve 5  (11)
LED gas valve 5  (11)
LED air   valve 6  (12)
LED gas valve 6  (12)

ZUZ 49.3.211.3: with one plug-in type card for burner 1...3 (7...9)

ZUZ 49.3.211.6: with two plug-in type cards for burner 1...6 (7...12)
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4. Putting into operation and maintenance

4.1. Setting the DIP-switches on the controlling unit UZ...

To get access to the DIP-switches, remove 4 screws on the top side of the unit and open
the case.
On the CPU-board LP 88 – 274 there is a 6-fold DIP-switch for selection of the following
parameters:

- Number of burners
- Operating parameters

    detail S:
          DIP-switch

        on     off

a) To select the number of burners:

The selection of DIP-switches can be changed at any time. By connecting additional units
type ZUZ... it is possible to realize the following numbers of burners:

1 UZ 49.211.0.x Z80 +

-  1 ZUZ 49.3.211.3 Z 80 (1 board): up to   3 burners
or -  1 ZUZ 49.3.211.6 Z 80 (2 boards): up to   6 burners
or -  1 ZUZ 49.3.211.3 Z 80 (1 board):

+ 1 ZUZ 49.3.211.6 Z 80 (2 boards): up to   9 burners
or - 2  ZUZ 49.3.211.6 Z80 (2 boards each): up to 12 burners

In the result there are four possible configurations.
Please note: The UZ has no own burner output.

For example: 1 UZ + 1 ZUZ with 2 boards can control  2 – 6 burners (adjustable). When for
example  4 burners were pre-selected, a problem-free change to 6 burners is possible.

S6

S1

CPU – board
LP 88 – 274
side of equipping

S

1 
   

   
 2

   
   

  3
   

   
 4

   
   

  5
   

   
 6

O N
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The following table shows the settings of DIP 1 – 4:

Number of burners               DIP4               DIP3               DIP2               DIP1
2 OFF OFF OFF OFF

2 OFF OFF OFF ON
2 OFF OFF ON OFF
3 OFF OFF ON ON

4 OFF ON OFF OFF
5 OFF ON OFF ON

6 OFF ON ON OFF
7 OFF ON ON ON
8 ON OFF OFF OFF

9 ON OFF OFF ON
10 ON OFF ON OFF

11 ON OFF ON ON
12 ON ON OFF OFF
12 ON ON OFF ON

12 ON ON ON OFF
12 ON ON ON ON

b) Mode of operation:

Mode of operation DIP5 characteristic curve DIP6
(continuous output only)

discontinuous output OFF     0…20 mA        OFF
continuous output ON   20…..0 mA         ON

     (standard design)

discontinuous output: UZ 49.211.0.1 Z 80

For connection to a controller with discontinuous output.
Contact closed = controller ON (more power).

Continuous output: UZ 49.211.0.2 Z 80

For connection to a controller with continuous output (20…0 mA  or 0…20 mA).
By DIP6:
20…0 mA: 0 mA = 0 % ON-time,  20 mA = 100 % ON-time
0…20 mA: 0 mA = 100 % ON-time, 20 mA = 0 % ON-time
(0 % ON-time = 0 % power, 100 % ON-time = 100 % power)

The type number indicates the operation mode at delivery.
It is possible to change the operation mode at any time.
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c) Selection of air purging time:

The accompanying DIP-switch is located on the back side of the front LP 90 – 335/1 of the
main unit UZ...

Air purging time DIP
--------------------------------------

0,3 sec.    OFF
2,0 sec.    ON

Air purging time: The time between the air solenoid valve switch OFF and the gas solenoid
valve switch OFF.

4.2 Potentiometers adjusting ranges for timebase  (on-time)  “ZB”, zero adjusting “NP”
and full scale adjusting  “EW” of the continuous controller output of the UZ...

ZB:
The timebase corresponds to the terminal ON-time for the gas solenoid valve. The
timebase has a central meaning for the timing of the controlling unit ZU, because the
OFF-time and the time from e.g. burner 1 ON to burner 2 ON are influenced by it.
The timebase can be adjusted between 10 sec and 35 sec.
If the potentiometer is adjusted during operation, some malfunctions possibly occur.

NP:
Zero adjustment (continuous output)
At characteristic 20...0 mA, the threshold of 0 % ON-time can be adjusted between  0 and
4 mA.
At characteristic 0...20 mA the threshold of 100 % ON-time can be adjusted between 0 and
4 mA. (0 % ON-time = 0 % power, 100 % ON-time = 100 % power)
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Before adjusting “NP” the full-scale value “EW” should be adjusted, because the range of
“NP” depends on the adjusting of “EW”.

EW:
Full scale adjustment (continuous output)
At characteristic 20...0 mA, the threshold of 100 % ON-time can be adjusted between
16 and 20 mA.
At characteristic 0...20 mA, the threshold of 0 % ON-time can be adjusted between
16 and 20 mA. (0 % ON-time = 0 % power, 100 % ON-time = 100 % power)

4.3 Unit placement

To minimize the influence of electromagnetic radiation it is important to use short
connection cable UZ-ZUZ.

a) Unit placement UZ + 1 ZUZ

b) Unit placement UZ + 2 ZUZ

For the accessibility of the potentiometers it is useful to have cables which are long
enough, so that the controlling unit ZU can be lifted some centimeters.

burner 1 – 6 burner 7 - 12

burner 1 - 6
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er
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Imortant

In order to increase the interference immunity of the devices the following measures are
recommended:

- Lay screened input cables (controller contact, controller current output,
overtemperature contact). The screen has to be earthed on the controller side only.

- The input cables should be laid as far away as possible from “power” cables
(contactors, thyristor controllers side [poss. own cable duct].

- When laying “power” cables a distance of at least 7 cm should be given on the
opposite side of the auxiliary voltage supply. Electromagnetic interferences on the
CPU-board shall be avoided by this.
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4.4 Wiring diagram UZ

Important:

Not indicated terminals have

to be unconnected!
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4.5       Wiring diagram  ZUZ

1 potential-free contact each

1 potential-free contact each
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4.6               Diagnosis query at interferences
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