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Models

Models vary in switching power rates, connections to the heating and various hous-
ing types with different sizes.

#062060 HTMC11 10A, KV
Nominal current max. 10 A
Connection via cable glands
Switching power at 230 V AC: 2300 W

#062061 HT MC11 10 A, plug socket, 1 sensor
Nominal current max. 10 A
Switching power at 230 V AC: 2300 W

#062062 HTMC11 10 A, plug socket, 2 sensors
Nominal current max. 10 A
Switching power at 230 V AC: 2300 W

#062065 HTMC11 15A,KV
Nominal current max. 15 A
Connection via cable glands
Switching power at 230 V AC: 3450 W

#062066 HTMC11 15 A, plug socket, 2 sensors
Nominal current max. 15 A
Switching power at 230 V AC: 3450 W

#062067 HTMC11 3x15A
Nominal current 230 V / 400 V 3P+N+PE
Connection via cable glands
Switching power at 400 V AC: 11 kW AC-1

Options

# 06 21 50 e Serial interface RS485 / MODBUS-RTU
# 06 21 51 e Heating current monitoring

#0621 52 ¢ Analog input/output 0..10 V DC

Options should be ordered together with the temperature regulator, they cannot be
retrofitted by the customer.
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Important Advice

Please read this instruction manual carefully before putting the device into operation.

For safety reasons, this device may only be used for purposes described in this man-
ual.

The regulator applies to the EMV Directive and the Low-Voltage Directive and has
the CE mark. The regulator is a component of a heating appliance. Even if all compo-
nents have the CE mark, the heating appliance as a whole must correspond to the le-
gal regulations!

In case of a regulator fault, a danger of overheating of the heating elements or the
medium to be heated arises, a safety arrangement for the limiting of the temperature
is required according to DIN EN 60519-2 (DIN VDE 0721 part 2 / Safety in electroheat
installations - Part 2: Particular requirements for resistance heating equipment).

1  Description

Due to high configurability, an optional communication interface and particularly de-
sign, the self-optimizing microprocessor temperature regulator HT MC11 is a univer-
sal regulator for mechanical, plant and apparatus engineering.

Various HT MC11 models and options are listed on page 3.
For details of your regulator please refer to its type plate.

The regulator is pre-configured. Preset parameters are shown on the configuration
sheet in the side of the housing. Inappropriate configuration can cause damage to
regulator and heating. The user is responsible for the regulator configuration.

L2
‘.
4y

-
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2 Display and Keypad
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Sicherheitshinweis:
Vor dem Offnen spannungsfrei schalten! HT MC

LEDH Heating active

LED €  Cooling, function not implemented
LED A1 Alarm 1

LED A2 Alarm 2 (Temperature supervision)

LED _/~ Setpoint ramp active

Key functions:

key P Parameter selection

keys A |Adjustment of chosen parameter (e.g. setpoint) to higher or lower val-
W | ues. Short operation: single-step adjustment, longer operation: quick-

scanning

When the parameter adjustments have been altered but not entered,

the display will flash. Press "E" to confirm.

In program controller mode keys A/W are used for program functions

instead of setpoint selection.

key E Confirmation and storage of the preselected values.
The display briefly shows a light chain for confirmation.

Typographical conventions used in this manual:
CarF message/value shown on the display
highlighted yellow factory setting

RiGAIIGATEAEE  important basic settings for proper functioning,
should not be changed by the user

>PID< parameter only used in PID controller mode
|framed blue |on|y relevant for option ,heating current monitoring”
|framed green |on|y relevant for option ,analog input/output”
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2.1 Operation

The regulator is operated by four keys.

After power up, the device is on operating level.

Press Press
P S
L/ for 1 sec  J i |
: Alarm Device
Operating level Pa:amTter configuration configuration
Ve level level
D — Po— D — S a—
Setpoint (set) (output ratio) Y rF A1 Conf

ALTL @ HT'-Y Lpr] rE:A1 0u;¥_|_

i ' y A v A v )
G 5 y - ¥ v
AL2 OFSt ti.A2 1000
EL.01
v v v

Return to operating level:

Press for 1 sec or wait for a period of 30 sec

Operating level

Process and setpoint value are displayed simultaneously.

Setpoint and other parameters can be adjusted by pressing keys A / V.
Each adjustment must be stored by pressing key "E".

Parameter values of each level can be adjusted by pressing key "P".

Three other levels are accessible for further adjustments.

Parameter level is reached by briefly pressing key "P" and "E" together.

Alarm configuration level can be entered by pressing keys "P" and "E" for approx. 1
second, by pressing keys “P" and "E" longer, the device configuration level can be
reached.

Selection and adjustment of parameters as described for operating level.

After pressing key "E" for approx. 1 second or after a period of approx 30 seconds,
the regulator returns to operating level.

Parameter level

On the parameter level the regulator parameters and functions are adapted to the
individual process.

Alarm configuration level
for adjustment of alarm monitoring parameters.

Device configuration level
for basic configuration settings. These settings must be adjusted at first use.
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3 Advice for Start-up

Do not apply voltage before regulator and heating are completely mounted!

A professional electrical connection is the precondition for safe operation of
the regulator. A certified electrician is required for electrical installation of
the temperature regulator and connection of the heating.

Please check following points carefully:
« Compare mains voltage with data on the type plate

* Ensure that the load circuit is switched-off while the configuration of the regula-
tor is changed. Unplug heating, if applicable. Reduce setpoint to prevent unin-
tended temperature rise.

» The heating power of the connected heating, respectively the sum of the heating
power rates of all connected heatings must not exceed the maximum switching
power of the regulator (see type plate).

* rOnly connect ohmic consumers to the regulator.

* Permissible ambient temperature 0 ... 40 °C must be observed even in unfavor-
able circumstances. Avoid direct sunlight. Ensure sufficient ventilation.

* The regulator should be installed protected from humidity and dirt. Do not install
the regulator near to inductive consumers/contactors.

» Connect the regulator in a separate electric circuit. Do not directly connect any
further control circuits (e.g. contactors, ventilators) to the clamps.

* rAlways superpose a master switch to the heating/regulator.

* Protection category of the regulator (IP) only valid with plugged-in mating plug
and sealed cable screwings!

4 Mounting Advice

« Only install the regulator on suitable heat-conducting mounting surface (e.g.
brickwork, metal console) with good contact to the bottom of the enclosure to
dissipate internal heat.

* Recommended mounting position: vertical, if possible

+ Use boreholes in the housing for mounting.

Version 1080/1.03 02/2018
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5 Electrical Connection

Electrical connection has to be carried out according to respective national/
legal regulations (in Germany e.g. VDE 0100).

We would like to point out again that the electrical connection must only be carried
out by an electrician.

Mains and temperature sensors must be connected according to the wiring diagram
(see appendix). Only use temperature sensors suitable for the configuration.

The correct position of the temperature sensor is important for reliable function of
the controller. The temperature sensor of the regulator should be situated as close as
possible to the heating. This will avoid swinging of the controlled system or the tem-
perature.

Important advice for temperature sensor connection:

* Only use suitable sensor types (see configuration sheet)

* Lay the connection line of the temperature sensor in sufficient distance to cur-
rent-carrying cables.

* The sensor line should be as short as possible in order to minimize interference.

* Only use appropriate compensating cables to extend thermocouple connection
lines.

6 Special Functions

6.1 Temperature Supervision

The regulator is equipped with integrated temperature supervision. The heating cur-
rent relay is switched off if the temperature exceeds the limit value. The limit value is

o0 o

adjusted with parameter rir.i.. - (see page 10).

The supervision function must be activated by the parameter ~£L.L . It is possible to
select whether the heating starts operating again after the temperature has fallen be-
low the limit value, or if the heating is switched off permanently and must be
restarted manually. If self hold is active, it can be released by pressing keys "W¥" _and

"E" simultaneously.
If the parameter £z { is set to £ 4.5, self hold can also be released by closing the

external contact (terminals 24, 25, see wiring diagram in the appendix).

The switching status of the heating current relay is indicated by LED A2.

If the temperature supervision alarm has been triggered, the flashing text Hi.L « is
displayed.

The temperature sensor for temperature supervision is selected with parameter
SE L . This setting is independent of the sensor for temperature regulation.

The actual value of the temperature sensor for temperature supervision is displayed
by the parameter 2.5 « in the operating level.

PLEASE NOTE:

If the temperature supervision function in combination with a second temperature

sensor is not activated, the heating current relay is opened when the setpoint is ex-
ceeded by the value which is adjusted in parameter R~ (default setting: 30 K).
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6.2 Heating Current Monitoring (Option)

If the heating current monitoring option is used, no free signal contact is
available.

Alarm is active, if
* leakage current (current when solid state relay is switched off) > 0.3 A

or

+ measured heating current falls below value set in parameter Hi. {.

Heating current is measured at fixed intervals (set with parameter £l in's). Al-

ternately, heating current (output active) and leakage current (output switched off,
leakage current of SSR or RC circuits) are measured. During measurement the output
is switched on respectively off for approx. 100 ms independently of the control loop.

If a leakage current > 0.3 A is detected, the alarm is activated and £r.£ e is dis-
played, because there is probably a short-circuit at the switching element. We rec-
ommend defining an alarm delay to avoid false alarm caused by short-term mains
voltage fluctuations.

The actual current value is displayed in parameter £ on the operating level. By
pressing key "W" the leakage current is displayed.

6.3 Analog Input/Output 0...10 V DC (Option)

1. The analog output works as a process value output.

The output voltage value (range 0 ... 10 V) corresponds to the measurement range
(min. measuring range value ... max. measuring range value) of the selected control
sensor.

2. The analog output works in output ratio mode

The output ratio is used e.g. for thyristor control (see page 9 .M ). Connection
via connection board terminal 24+35.

6.4 Setpoint Adjustment 0...10 V DC (Option)

The measured voltage value 0 ... 10 V is converted corresponding to the measure-
ment range (min. measuring range value ... max. measuring range value) and used
as setpoint. External setpoint adjustment is activated by setting parameter £z % =

F. E (see page 11).

6.5 Potential-Free Switching

Separate power supply of temperature regulator electronics and heating circuit is
possible.

Temperature regulator electronics:  standard operating voltage U = 230 V AC

Heating circuit: operating voltage 24 V ... 250 V AC,
switching power 10 Aor 15 A
depending on model

7 Before First Operation

The housing cover of the regulator must be closed and cable glands must be
checked before switching on the device. Only then the protection guarantee of
the regulator is ensured.

If the start-up characteristics of the heating are not sufficiently known, you are ur-
gently advised to observe the temperature profile carefully during first operation to
avoid overshoots of the heating.

Version 1080/1.03 02/2018
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8 Parameter Description

REAIRIGAIIGRTEE parameters are important basic settings for proper functioning and

should not be changed by the user.
8.1 Device Configuration Level

Y]
SCRCL e |

Assignment of signal
"heating" to output
ports

u'E!..ﬂ_
Assignment of signal for
output relay AL2

D =g

e g ]
Sensor selection
for control (Sensor)

AN | Logic output is used for heating
=1 | Not applicable for HT MC11!

Relay A output is used for heating
S=%= )= | Continuous output is used for heating
=~ ¢ |Not applicable for HT MC11!

Triac output is used for heating
Hy 2 | Alarm 2 (uses controller's actual value)
L Temperature supervision
' 1.H Temperature supervision with self hold

Sensor type Measuring range
FE°L | Pt100 -50...800 °C
FECF | Pt100 -58...1472 °F
2 °C |Ni120 0...250 °C
2 °F |Ni120 32..482 °F
L~°C | Thermocouple (TC) Fe-CuNi (L) 0...400 °C
L ~°F | Thermocouple (TC) Fe-CuNi (L) 32...752 °F
LE°C | Thermocouple (TC) Fe-CuNi (L) 0...800 °C
LE°F | Thermocouple (TC) Fe-CuNi (L) 32...1472 °F
JE° | Thermocouple (TC) Fe-CuNi (J) 0...800 °C
& | Thermocouple (TC) Fe-CuNi (J) 32...1472 °F
R {° | Thermocouple (TC) NiCr-Ni (K) 0...800 °C
R {° | Thermocouple (TC) NiCr-Ni (K) 32...1472 °F
% {°C | Thermocouple (TC) PtRh-Pt (S) 0...1600 °C
% {°F | Thermocouple (TC) PtRh-Pt (S) 32..2912 °F
N | Thermocouple (TC) NiCr-NiSi (N)  0...1200 °C
N {°F | Thermocouple (TC) NiCr-NiSi (N) ~ 32...2192 °F
FO°C | Pt1000 -50...400 °C
FOeF | Pt1000 -58...752 °F

gl

2o~ .o Lower setpoint
limitation

Lowest adjustable setpoint <0 °C>
adjustment range: min. measuring range value ... Zv=.»

D = X}

o« Upper setpoint
imitation

Highest adjustable setpoint <500 °C>
adjustment range: =.1i% ... max. measuring range value

Sensor for
temperature supervision

— o -
FROL to Ml {°F :see parameter Tz

FL.._  Limit value for

temperature supervision

[y =g =g

Adjustment range: = .45, min. measuring range value ... max.

measuring range value of sensor for temperature supervision
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Ramp Function:

A programmed ramp is active when the setpoint has been changed or when mains
supply is switched on. The ramp starts at the actual process value and ends at the
adjusted setpoint.

FF :0.1...100.0 °C/min

i Ramp rising

-

X
-

S0P - Ramp falling . 0.1...100.0 °C/min

g

Softstart Function (General Description):

For slow drying of heating elements with magnesium oxide (ceramic) insulation (e.g.
high-performance cartridge heaters), the heating output of the regulator is limited
to a preselectable ratio value during start-up.

The switching frequency is increased by a factor of 4 (selected switching cycle time is
divided by 4) for slower and more uniform heating-up.

Once the process value reaches the softstart setpoint, the temperature is kept con-
stant for a preselectable duration time. At the end of this period the temperature
rises to the adjusted setpoint.

When softstart function is active, the autotune function is not available (error mes-
sage: £ J3F).

If a setpoint ramp is programmed, softstart has priority and the ramp function is not
active during softstart.

Parameters for softstart function are only available if parameter P (xp) is > 0.1 %
(adjustment in parameter level).

Softstart function only starts if the process value is lower than the softstart setpoint
when switching on the regulator.

A
Temperature

1o olo] (o1l ettt e e e

SST-Output-Ratio
Softstart f-----========--2 -
Setpoint

SST-Duration-Time

Version 1080/1.03 02/2018
471 10 1400




Instruction Manual

Microprocessor Temperature Regulator HT MC11

Page 11 of 22

Sz 20z Softstart

Softstart function not active.

time >PID<

(Softstart) >PID< Softstart parameters are not displayed.
o | Softstart function is active.
S M Softstart output | Range: 10 ... 100 % <30>
ratio (Softstarty)  >PID<
S 5F  Softstart Setpoint |Range: %F.bim . TP M« <0>
>PID<
Sk« Softstart duration | Range:  i4F +; 0.1 ... 10.0 min <1.0>

Rt Configuration

Setpoint (setpoint selection)

Setpoint 1

Setpoint 2

External setpoint

gl

-0
[N =4

(record 2)

2nd parameter set

Not adjusted

e
’

Save actual parameters as 2nd parameter set

D
oo,

Load 2nd parameter set as actual parameters

The second parameter set can be used to store and — if necessary — to restore follow-
ing actual parameters: control parameters, setpoints and setpoint configuration,
process offset, ramps, softstart and alarm configuration.

The factory setting of the second parameter set is identical to the actual parameter

set.

Hﬁﬁﬁ
Operating mode of the regula-

tor
(Manual mode)

<PID>

H

-
|

Controller mode

Eutﬂ
Auto-
matic
mode

In case of a sensor break, the regulator mode is au-
tomatically changed to “manual mode” using the
last valid output ratio.

Manual mode is indicated with a leading "H" in
the setpoint display, followed by the output ratio.
The output ratio can be changed manually.

In following cases the output ratio is 0 %:

+ if the output ratio was 100 % at the time of the
sensor break

« if a setpoint ramp is active

« if the control deviation from the measuring
range was > 0.25% at the time of the sensor
break

« if parameter P (xp) = O (OFF)

« if softstart was active at the time of the sensor
break

A few seconds after the sensor break has been rec-
tified, the controller returns to automatic operation
and calculates the required output ratio.

Alarm contact 1 can be programmed to activate an
additional signal in case of sensor break.

ﬂﬁﬁ
Manual
mode

Device operates as a power controller. Temperature
regulation function is not active.

"PROCESS display" shows the actual process value.
“SETPOINT display” shows a leading "H" followed
by the actual adjustable output ratio.

Negative value: cooling, positive value: heating
The output ratio can be changed manually.

Version 1080/1.03 02/2018
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]
DRI

(]
Current cycle time

Adjustment range: 2 ... 200 s <5>
Cycle time of heating current measurements

oo
’ [N = |
Filter time

Adjustment range: . &4F; 0.1...10.0's

If the process is not stable, filter time can be set to reduce fluc-
tuations of the process display.

The controlling process is not influenced.

D= = |
Configuration external con-
tact 1

Ext. contact closed, LOC parameter not adjustable

S0M2 | Ext. contact closed, setpoint 2 is active

Close ext. contact: start program controller,
Open ext. contact: stops program controller

1.5+ | Close ext. contact: release self hold of temperature
monitoring (CLear Self Hold)

[
LN RN

Adjustment lock

No adjustment lock

Parameter and configuration levels locked

all parameters except setpoint 1 locked (not SP1)

M) | all parameters locked

Adjustment range: il ... 255

[l
it T

Luminance

-

Luminance adjustment of 7-segment-display
Adjustment range: 0...6

Hed ‘ Device code and version

Version 1080/1.03 02/2018
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8.2 Alarm Configuration Level

General information using the example of Alarm 1:

Description Based on setpoint Absolute

o u' -
SuZ D or DA

D]
(]

Py
Dy

Alarm configuration = 5

Range of alarm value 0...100/-100...0 Whole measuring range
Switch point Setpoint + alarm value Alarm value
One-sided alarm “top”: i
(over temperature alarm) |
[l I et alarm value 2aim vele
P U i over temperature overtemperature
Temperature must be higher | S€tPoint - L ik
to activate alarm. LT AL IR
Under temperature alarm is
not active:
Ll = OFF Oihalms 0-
One-sided alarm “bottom
(under temperature alarm
ol
setpoint - | | d

Temperature must be lower to alarm value under

. temperature alarm value
activate alarm. under temperature

. ]
Over temperature alarm is not AL H =
active:
=T Pa g g 0
o e, = Ly
Both-sided alarm: (limit alarm) DT oL
Temperature must be outside alarm value P alarm value
the selected range to activate |setpoint - over temperature ayeriemperatire
alarm alarm value
. _ under temperature alarm value
Both alarms (7. .7 and o under temperature
FL L) must be set. .
0N 0

Alarm value parameters (R .-, AL &7, RLZ. -, RLZ.7) can be adjusted on oper-
ating level.
Please note:

In case of sensor error the alarms react in the same way as in case of range overflow.
Therefore alarm contacts do not provide protection against all potential faults.
If necessary, we recommend to use a second independent monitoring device.

Version 1080/1.03 02/2018 Horst GmbH

471 11 400 Bitzenheimer Weg 10

D-64653 Lorsch

Telefon: +49 (0) 6251 9626 0
Telefax: +49 (0) 6251 9626 96




°C

HORST

only relevant for option
“heating current monitoring”

Factory settings
do not change

Horst GmbH

Bitzenheimer Weg 10

D-64653 Lorsch

Telefon: +49 (0) 6251 9626 0
Telefax: +49 (0) 6251 9626 96

Instruction Manual

Microprocessor Temperature Regulator HT MC11

Page 14 of 22

Pl =]

L e I ]
Alarm 1 configuration
(reference. Alarm 1)

Fi='% | absolute

M | based on setpoint

v~ | Heating current monitoring, works like absolute
alarm

P g =}
[ I

-

Relay action for alarm 1

» | Relay is switched off if alarm 1 is active

o= | Relay is switched on if alarm 1 is active

| e )
S nCN |

Display of front LED at alarm
1

= |LED is off if alarm 1 is active

o~ | LED is on if alarm 1 is active

e =
202070

Start up suppression alarm 1

Start up suppression deactivated

=)= | Start up suppression activated.

Temperature must reach "OK range" once, before
alarm can be released in case the temperature
reaches alarm limits.

_
Delay time Alarm 1

=}
wre

Dete|
0

F,1...1000s

Alarm 1 configuration
(reference. Alarm 2)

Fi='S | absolute

BREE | based on setpoint

1.0~ | Heating current monitoring, works like absolute
alarm

Relay action for alarm 2

PUERE | Relay is switched off if alarm 2 is active

o= | Relay is switched on if alarm 2 is active

Display of front LED at alarm
2

LED is off if alarm 2 is active

Start up suppression alarm 2

PER | LED is on if alarm 2 is active

Start up suppression deactivated

-)- | Start up suppression activated.

Temperature must reach "OK range" once, before
alarm can be released in case the temperature
reaches alarm limits.

Delay time Alarm 2

EREE, 1 . 1000

Version 1080/1.03 02/2018
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8.3 Parameter Level

]

actual output ratio

>PID<

0...100%

The actual calculated output ratio is displayed. Cannot be
changed. Display in percent of installed heating power. Nega-
tive values for cooling.

(WA Y]
” =

Max. output ratio limitation
"heating"

>PID<

0...100%

Max. output ratio limitation is only necessary for strongly
over-sized heating power supply. Under normal conditions
output ratio limitation is not necessary (setting: 100 %).

The limitation intervenes if the calculated output ratio is
higher than the adjusted max. output ratio limitation value.
Warning! Output ratio limitation does not work during auto-
tune.

- Max. output ratio

limitation "cooling" >PID<

0...100%
See output ratio limitation "heating"

Adjustment of Control Parameters:
Normally the controller operates in PD/I control mode, without control deviation and
largely without overshoot during start-up.

The control action can be altered by adjusting following parameters:

a. no control action, on-off
b. P action

c. PD action

d. Plaction

e. PD/I

Version 1080/1.03 02/2018
471 11 400

setting P= [FF
setting Dandl= ©&FF
setting l= OFF

] =g g

setting D= o)

modified PID-mode (set P, D, 1)

According to the configuration, certain parameters
are not visible.
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prop. band (P)
"heating" >PID<

If 0 F, next visible parameter: M St

= rate (D) "heating”
>PID<

M Jd reset(l) "heating”

>PID<

(X} [ W)
” [}

cycle time "heating"

>PID<

0.5 ... 240.0 s <0.5>
Cycle time specifies the switching frequency of the actuator.
In this period the controller switches on and off once.
Voltage outputs for SSRs:

cycle time: 0.5...10 s

optimal value for fast control loops: 0.8 s

Relay outputs:

cycle time: > 15s
The adjusted cycle time should be as long as possible to mini-
mize the wear of the relay contacts.

"cooling”

prop. band (P)
>PID<

Factory setting, not applicable

rate (D) "cooling”

Factory setting, not applicable

>PID<

-| reset (I) "cooling" | Factory setting, not applicable
>PID<

- cycle time "cooling" | Factory setting, not applicable
>PID<

-l switching sensitivity | Factory setting, not applicable

"cooling" >PID<

Version 1080/1.03 02/2018
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Autotune;

The tuning algorithm determines characteristic values within the controlled process
and calculates valid feedback parameters (P, D, 1) and cycle time (= 0.3 x D) for a PD/I-
controller.

The autotune mode is activated during start-up shortly before the setpoint is reached.
If autotune is activated after the setpoint has already been reached, the temperature
will first fall approx. 5 % below the measuring range in order to determine optimal
control system parameters.

Autotune can be initiated any time by setting &F'k = oo,

After finishing calculation of feedback parameters, the controller leads the process
value to the setpoint value.

Autotune can be stopped by setting &Fk = &

During autotune the display shows % alternating with the setpoint value.

Preconditions for starting the autotune algorithm:

* Setpoint value must be higher than 5 % of measuring range
« Sensor must not have a failure

« Softstart function must not be active

X X

Sthe

self tune start

OPT on OPTon
self tune during start-up self tune, after the setpoint has
already been reached

B 14~ ¥ autotune not active

autotune . )
207 autotune active (one time)

M= Autotune starts each time the controller is turned on if
the difference between setpoint and actual process
value is more than 7 % of the measuring range.

R RE 2999 ... &FF .. 1000

Parameter for correction of input signal:

« correction of a gradient between measuring point and sensor
tip

« line resistance balancing of 2-line RTD (Pt100) sensors

« correction of control deviation when using P or PD action

Example: if the offset value is set to +5 °C, the real temperature

measured by the sensor (when process is balanced) is 5 °C less

than the setpoint and the displayed actual process value.

Ensure that the corrected temperature process value is within

the selected measuring range.

Version 1080/1.03 02/2018
471 11 400
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8.4 Operating Level

The controller shows the process and the setpoint value if none of the following pa-
rameters are selected.

k.4« temperature limit Display of temperature of the supervision unit
only relevant for option o Display of actual heating current value. By pressing key W
“heating current monitoring” actual heating current value | the leakage current is displayed.
72 setpoint 2 o S e U SPH

Function and configuration of alarms are described in chapter “alarm configuration level”.
On operating level only alarm values can be set.

Alarm reference | Adjustment range
T - DT | TTT Ty o T
ron oo L N I rose e D] ) PuCl Y Sy = R ) Y I |
Alarm 1: absolute Alarm active if actual process value is
alarm value lower than alarm value
under-temperature or current | = 5 ¢ s oom o —
underrun FEJN C=DRaE PRl '._1 -100 K .
based on setpoint | Alarm active if actual process value is
lower than (setpoint + alarm value)
AL LT F R L= FRS|] O OFF SFLa  5PH L <s00-
Alarm 1: absolute Alarm active if actual process value is
alarm value higher than alarm value
over-temperature or current R RS P—
ST _ T [t
overrun £t =DRak P '.1".'100K .
based on setpoint | Alarm active if actual process value is
higher than (setpoint + alarm value)
e P g DT e o T =l = I R o W
LY =Qepiy [ e I = — roa LT ST L T
Alarm 2: absolute Alarm active if actual process value is
alarm value lower than alarm value
under-temperature or current [ = = o == —
P = e T Y = o [ =g _
underrun £EAS =anan PR ,.1 100 K .
based on setpoint | Alarm active if actual process value is
lower than (setpoint + alarm value)
o oS- I el e ooz oo oDy g =y X
roean . [ I e— roe LU U7 L T
Alarm 2: absolute Alarm active if actual process value is
alarm value higher than alarm value
over-temperature or current P e — m—
overrun Tl = unl.u. IRl .1 100 K <30> ,
based on setpoint | Alarm active if actual process value is
higher than (setpoint + alarm value)

] [ [l
[ =] = !.0.'!.'

Program controller

Program controller not activated

v~ Program controller activated

=iz, and following param- | Following parameters are not available if parameter &z

eters see “program controller” | = [F F
Horst GmbH Version 1080/1.03 02/2018
Bitzenheimer Weg 10 471 10 1400
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9 Program Controller

9.1

. Define the number of steps with parameter =miz. .

Temperature

| Ramp duration Dwell time |

Fig 1: One step of the program controller.

Course of Program Control:

Each step consists of ramp time, ramp setpoint and dwell time. Periods can
be deactivated by setting value to 0.

Define behavior at end of ramp phase. Normally the controller waits for the
adjusted ramp time before dwell time starts. Setting: £rud.% to & v E . If pa-
rameter £mudt.% is set to =Em”, dwell time starts regardless the ramp time
of the actual value has reached the setpoint of the respective step.

Define behavior at end of program with parameter £ mf.#: control opera-
tion using setpoint 1, control operation with last ramp setpoint or restart of
program.

Select values for ramp time, ramp setpoint and dwell time.

Working with the program controller:

Start program by pressing key A. Display shows %=k for a short time, ramp
LED flashes.

Pressing again key A sets program on hold. Display shows et for a short
time, ramp LED is on.

Resume program by pressing key A again. Display shows =& %, ramp LED
flashes.

=

Stop program by pressing key W . Display shows Sz, ramp LED is off.

Afterwards, program can be started for a new cycle by pressing key A.

Course of ramp depends on ramp time, last setpoint and actual setpoint. When start-
ing the program, the first ramp starts from the actual process value.

If configured, the program can also be started and stopped by using the external
contact.

Following parameters are only visible if parameter Frin is “on”.

N
(o)}

% number of steps

g |
o,
ramp phase All steps will be processed according to adjusted

= Behavior atend of a | 7= | The dwell time starts after completing ramp time.

time schedule.

=57 | Dwell time starts as soon as the process value has
reached the ramp setpoint (+/-2 K).

The adjusted ramp time defines the rate of the set-
point, but has no influence on the beginning of the
dwell time.

Version 1080/1.03 02/2018
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E!-U_':.::'
Behavior after program has
finished

Control operation with actual setpoint.
Normally: Setpoint 1.

-
x|
0
-

Control operation with setpoint of last step

Restart program beginning with first step.

Y oo
[Nl

Step 1 Ramp time

0 ... 6000 min

In this time interval the setpoint runs linearly from the last step
temperature to the setpoint of the actual step.

First step starts with actual process value.

*Switch off ramp function by setting value to 0 min.

| g
(=0

Step 1 Ramp setpoint

e e X
Pl I = R | N B}

Setpoint for this step.

Vo
[ =G

Step 1 Dwell time

0 ... 6000 min

The dwell time starts after the ramp has finished. The con-
troller works using the ramp setpoint for this time.

If behavior at end of a ramp phase & ruzl.% is set to £Ero”,
dwell time does not start before the ramp setpoint has been
reached.

Step 6 Ramp time

0 ... 6000 min

g n
e

Step 6 Ramp setpoint

POy
=
.‘-

-
D

Step 6 Dwell time

0 ... 6000 min

Please note: installed heating power can be insufficient to realize programmed tem-

perature ramp.

Version 1080/1.03 02/2018
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10 Error and Status Messages

Display

Cause

Possible solution

Lower setpoint limit has
been reached

Reduce limit (parameter %™ .Lim)

Upper setpoint limit has
been reached

. [ X
Increase limit (parameter 2=".57¢ 1)

Parameter is locked

Unlock parameter, if necessary
Parameter: #4311 on device configuration level

Top range end has been
exceeded, sensor defect

Check sensor and cable

Bottom range end has been
exceeded, sensor defect

Check sensor and cable
Check process value offset

Self tuning error

Quit error message by pressing key , E”.
Check self tuning conditions and restart.

System error

Quit error message by pressing key ,E”.
Check all parameters.

If error message continues, please send the
controller back to the manufacturer

Internal Error

Communication error
Send the controller back to the manufacturer.

Reference junction
temperature error

The sensor for the reference junction measurement
is located on the connection board. Check the cable.

Temperature AL2 has been
exceeded (over-temperature)

Heating leakage current >
0.3A

A current is detected while the heating should be
switched off.

When starting the program
controller: no ramp or dwell
time is set.

Check program parameters. Set times for 2.~
and/ori.z «  for the desired steps.

Program controller started

Only info message

Program controller set to
hold

Only info message

Program controller resumed

Only info message

Program controller stopped

Only info message

Version 1080/1.03 02/2018
471 11 400
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11 Technical Data

General sensor inputs

Influence of ambient temperature: < 0.01 % / K

Sensor Pt100 (RTD)

2- or 3-wire connection possible

Built-in protection against sensor break and short circuit
Sensor current: < 0.5 mA

Calibration accuracy: < 0.2 %, linear error: < 0.2 %

Sensor Pt1000 (RTD)

2- or 3-wire connection possible

Built-in protection against sensor break and short circuit
Sensor current: < 0.05 mA

Calibration accuracy: < 0.2 % Linear error: < 0.2 %

Sensor Thermocouple

Protection against sensor break and incorrect polarity.

External compensation point on connection board.

Calibration accuracy: < 0.25 % Linear error: < 0.2 %

Influence of resistance of the sensor cable on measured voltage:
<5 pV at 10 Ohm. Resulting temperature error depends on
sensor type. (e.g. 20 Ohm, 10 pV - type J: 0.2 °C, type S: 0.5 °C)

External compensation
point

Calibration accuracy: < 0,.5 % Linear error: < 0.2 %
Plus accuracy of measuring resistor on connection board (1 %)

Continuous input

0...10 V; Input resistance > 100 kOhm

Heating current
measurement input

Internal measuring range 0..20 mA corresponding to 0.0..20.0 A
when using a current transformer 1: 1000. If the range is
exceeded, the controller may be damaged.

Logic output

Bist. voltage signal, 0/9.5 V DC, max. 10 mA, short-circuit proof.

Output relay AL1

Relay, max. 250 VAC, max. 2 A (ohmic load)

Output triac

Control output exclusively for controlling an external power triac.
NOT short-circuit proof.

Output continuous

0...10 V, resistance load > 15 kOhm

7 segment display

4 digits; Process: 10 mm red, Set: 10 mm red

Data backup

EAROM, solid state memory

CE marking

Tested according to 2014/30/EU; EN 61326-1
Electrical safety: EN 61010-1

Communication interface

RS485;
Communication parameters: 115200 Baud 8 N 1

Nominal voltage

230 V AC, 48...62 Hz (other voltages are available as an option)

Electrical connections

Spring-cage terminals, protection category IP 20 (DIN 40050),
Insul. class: |
Nominal cross section: max 2.5 mm?

Permissible operating
conditions

Operating temperature: 0...40°C/32...104 °F
Storage temperature: -30...70°C/-22...158 °F
Climate class: KWF DIN 40040; equivalent to annual average,
max. 75 % rel. humidity, no condensation

Protection category
housing

IP 65

Safety class

Housing material

Die-cast aluminum housing

Power control

Solid state relay

Fuse 10A- / 15A-models

FF10A: 5x20 mm / FF16A: 6.3x32 mm

Subject to technical improvements.

Version 1080/1.03 02/2018

47110 1400




L _ 9 _ G _ 14 _ £ c _ 1
— 39704 ._“._“U_Z ._._l_ 'p'su3 .w.m(_u_ rudsun WJON |awWoN| Wn3oq @C_)(_m_ocm¢
T 1ivia 48333\’ 4|'udag
J00q HIJSO'1
+ 4233840 03g
- 069062V G U043 D3UUO0D HowW | SNOH 7T 1050 [WhTog
uolisindedns auaniodadwa) :Z Josuss 1ndul
uononbas sunipiaadws) :| Josuss indul
“I LY O B 8¢ LT 9¢ G v¢ ¢¢ ¢ L 0% 6¢C 8¢ LC 9C &¢C ¥C ¢€¢ ¢¢ ¢ 0¢ I“
| s |
| |
| to o 5% o o |
| 2 R2BUW9SE 888888822 5068
0 um 3 3
_ 30IAN3S I 3 »p» 4 40 a3 2 2 2 3¢ JF 72 2 g 5 @ 0< < _
@ o o ®© ., o o ' 5 o 0 . o 0o o 3 3 X x*T |
_ 000 > > o o a & » 2 2 ¢ . 90 0 0 5 35 |
-~ LI ~ ~ e a I+ % o
(@] (@] N - —
| c @ >3 Z 227 MNN o 0o O OF 7 |
| o o 5 5 339 vd 1wy wd7wo o < c8§ 8 _
| 2 2 -~ =~ 5 49 0 495 3 0 43 3 4 A5 3 _
= =k O + ° = 4+ = © = 4+ = & F o Qa
| o o + © =z o = = © 6 o _
3 3 Z O O O O O ~+ ~
_ 3 3 O _
O
_ B - J+oL —| J+o1 |
| ﬂ_m_Onh)Omw_\/_ _ _ 00tLd _ _ _ 00l1d _ |
| o o — — |
_ C C O O OVAOSZ OVAOST _
_ =4 m m bunobsy indino Alddns Jemod 31ndul _
| @ W |
| > » > 7 1 1 — . 1 1 |
| > > 2 o |
> > 0 0 N 1| 3d 3d| N| T
| £ 2 = |
| 2 a |
| o4 o Q Q |
_ SL vl gL 2l LL |0l 6 8 L 9 S 14 ¢ 4 L _
| m_w |
| |
| ) |
| |
| 1Lzl 3d 3d 3d ZN LN LN 1717 2] |
- - - |
_ L S _ G _ 14 _ £ _ e _ 1




9

_ S _

2

1

— 39704 A TIOWLH 'p'sJ3 .w.m(.m__ ‘udsun WUON [dWoN| Wwn3o( [Bunuapuay
11978 43333 4| 'uda
! 590290 HOS¥O™T An A LB
* 040902901 R
= + 090290 HAWD | SJ0H £120'80 [WN30(Q
MXXXX=>d m m o o
m:_aWMDQM:N&:o indu m”om\%._nmN._oion =4 4 m m
W O oy »
_ - W W I
N 1|3d ad N T %> 5 .
gz 3 3 uoisiatedns eunjpiseduws} g Josuss ndul
oo W W uonp|nbes sunypiedws} :| Josues 3jndu)
O 6 8 |2 [s ]s |+ |e [T ] SLvlelzl l¥ O¥ 6€ 8C LS 9€ GF € €€ Z€ LS OF 6Z 8T LZ 9Z ST ¥Z €2 TZ LZ 0Z
T Téleleld[d]6] -
Mosys —> d “ 003330238 49498848484988bBbY Y
<©_\I|_.M|_‘I|_ “ [T 3d 3d 3d N ININ 1117 | wwwwmmwwWwwwawwmm M_A“
:G90cC90 I mmsmuﬂaazmmmnmmmww_+33_
_ oo 88ggf¥wemei P ppa 3
_> | 8¢ 225%333333338877%%
MO0 = d “ s s +mm+ w.+w. w+wwm _N_N“
<Or|._.|._ = |4 | mm S 1 o A fem 2 3 _
"090230 | - v !
W _|_H_L _|_H_L
! d90S06W [ooo] [na3 [iens |
R I Y I R AR DR B S R I __fe% %o  Jeoedeheo| | [ 3
8 G
<l
\——L 12D
yL
¢l 6
¥Se JVAoES
2|10 / /
+
T phos _
[i[z]e] o]l o] ] Joz[ Tizlez[eefvd] [owmte] — [oeasic] !
| |
Qe TET0RT 290 %% - .
(] “_l z @ Q “
0 : ;o
m rg || g g m
I e 2 2 2 S S I
| 3 3 3 3 |
| > ] = o 2 3 |
" T > 3 > g s "
| M M 3 M = N |
I z = £ I
- . |
| J01p|nbHau |
I ainipJdadwal I
| |
L L




9

2

1

— 39704 qD._“ Q<>Dmm 'p'sJl .w.m(.m__ rudsun WJON |dWoN| wnaoq OC_)(_m—oc_m¢
T 1iva 3333\’ 4'udan
J4IANIE TIOWLH HOSA0 NF
333/ do-oag
041902901 190290 HAwWD 1 Sy0OH £1'20'80 [4N3.00

MMIE'C OVAOLZ

MIEC OVAOLC

Bunpbay Alddns Jamod
P ESSS NS Bmd_Jooud—oous
\ ) r\_ _ _
_umT :W-CL_ I
® 14 ®
Q O
S5 m m a|dnoosowiay}
20> > 40 0O0lLld
$2E3 1NdNI ¥OSN3S
— a a
2233 _
- a0
= 13 6 8 L 9 |ls |v |¢ _Nl__. SL ¥ €1 TL ¥ OF 6€ 8F LE 9¢ ST +¢ €€ TE L€ OF 6f 8F LP 9F ST T £C TT 1T OT
——— _ I _
|
| R A I W AR R REHHERRERRE
SR S Teww e R I H
! Mmunmmmw.mmm.mmmmm_+ !
“ o a Ilmmﬂzzzﬂllloommmmn
2 53775334335 3d3¢¢ 22
| z 2 Q + 3¢ 32 2 ¥ 333 s 5|
I 33 t 258 8,8 .8,38 T
[ 3z S s s B 8% _
“ e “
v
[ d90S06N |
Co e sEEE ool | [ooo] [md] [imes] || 4
8 S
€l
\-—-L 20
Y1
4} 6
vs2 JVA0E2
2| TO
AV/A I
+
1 Pnos _
[ [zl e r[s]o] <] Joz[ Tiz]ee]ee]+e] |
AAAANANES A } A AL
[yoL TT1 > r
[E] |-z m m |
IN N bl ] !
183 m\_ | ° °
it g g
_ g e g g g g
| S S S S . . |
A o
[] []
_ 5 3 5 3 - oo
| z ES E4 |
I ® - n I
| |
| J03p|nbau |
“ ainibJiaduwiey “
S S S S S — |




_ S

2

1

— 39704 .:Z ._“._“Q_Zn_:_l_ 'p'sJl .w.m(.m__ rudsun WUON [dWoN| Wwn3o( [Bunuapuay
T Lwvg 43133 4'udag
990290 HIS A0 :
M3333A'49403g
0£c90c901 + 290290 HAWD | SHOH 712080 [un1o0
MXXXX=>d
OVAOLZ MMEC OVAOEZ
Buiypsy 3ndino Alddns Jamod
o HN_NVELIVHOS Brd_jooud—toous
_ vy _ _ _
_h 9| S| ¥ g gt |“ "I N[ 1 I“ e|dnooowiisyy
@ I o It I I I @ 17 J0 00lLld
NOILVINO3Y | LNdANI HOSN3S
uoisiaadns *dwa} Z INdNI YOSN3IS
223
2 zg s
: 3 [
- a0
= 13 6 8 L 9 s |v |¢ _Nl__. SL ¥ €1 TL ¥ OF 6€ 8F LE 9¢ S ¢ €F TE Lk OF 6f 8p Lf 9F ST ¥T £C TT 1T OT
- — — _
| S 154pd SIS121E) LBL3L8181808 818 JHHHAE
_ PY RS
MOS¥E => d | ° oaa=n
— | 2eegqa I EE R EEEENEERE 2R
voldd = L4 1L gL 3d 3d 3d ENININ [ | R S S mmvaNNNmNNN ¢ 2z
—————— | Hummssmm 56 a R = + Tl
990290 | mmgc_ sa:mwm-mmmmm_+ |
| vamooﬂzzzﬂlll OOMM_
| 88 mmmmvu_m_u_vu_m_u_mmmmua_
moosz => d | | s: (igeigizizesfififeg
vOold4d = 14 | 33 28 &8 m.+u.omm !
290290 “ il “
v
| d90G06N |
CoopesEEeEee lpel | [ooo] [fm«] [rm:] | | J
8l g
€l
\-- z0
Y1
4]
vSe JVA0E:2
2|19
Y/ I
11 PNos " _
[ [zl e r[s]o] <] Joz[ Tiz]ee]ee]+e] |
_H_Mq..v_nx.._.._ "\v\v\w}}}} \AJ A AL > > "
3 : 0t
IN N
g g w\_ B 3 I
IR R T
| c <3 c c S S |
| S S S S . . |
I > 2 ° & & I
| I > 3 > ° o |
_ 5 3 5 3 - oo
| z ES E4 |
I R S I
| |
| Jo3p|nbau |
“ ainibJiaduwiey “
S S S S S — |




	Important Advice
	1 Description
	2 Display and Keypad
	2.1 Operation
	3 Advice for Start-up
	4 Mounting Advice
	5 Electrical Connection
	6 Special Functions
	6.1 Temperature Supervision
	6.2 Heating Current Monitoring (Option)
	6.3 Analog Input/Output 0...10 V DC (Option)
	6.4 Setpoint Adjustment 0...10 V DC (Option)
	6.5 Potential-Free Switching

	7 Before First Operation
	8 Parameter Description
	8.1 Device Configuration Level
	8.2 Alarm Configuration Level
	8.3 Parameter Level
	8.4 Operating Level

	9 Program Controller
	9.1 Course of Program Control:

	10 Error and Status Messages
	11 Technical Data

