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W Gallter,

Compact microprocessor controller TFR2
for humidity, temperature and pressure

for sensors with resistance-, current-, and

voltage output

Description

The universal double-set point controller type TFR2 does
not only regulate humidity, temperature and pressure but
also flow and speed of the wind. Itis a digital microproces-
sor-controller allowing configuration with many standardi-
zed input signals Pt100, Pt1000, KTY-11-6, 0(2)...10VDC,
0(4)...20mA and thermocouple.

The TFR2 can be used as display, single set and double
set point, with ON/OFF or PID-function. The self-optimisa-
tion function determines the optimum controller parame-
ce ters for PID or PI controllers.

The controller disposes of two NO-relays, one logic output

which can be freely configurated and a binary input for

various functions.The TFR2 has also a programmable
Dimensions output function on faults.

9% 48 The process value is shown on the display with 4 green
figures. The relay position is displaid on the LED. All
parameters and the measuring range are to be

programmed with the three keys.
° Technical details
0 INPUL e Pt100, Pt1000,KTY11-6
D ......... thermocouple, 0(2)...10V, 0(4)...20mA
measuring range ............. programmable (-1999...+9999)
EEEEEEEEEEEEEEIEIS| OULPUL ..ottt 2NO-contacts
92 45 .... Llogic output 5V/20mA
breaking capacity .............. max. 3A ohmic load at 250VAC
SAMPINGTME ... 210ms
control characteristics ..........ccooveerivvviennineen. programmable
switching hysteresis..........cccovvveeininnes ....programmable
) . MAINS SUPPIY - 110...240V
Electrical connection FIEQUENCY w.vovevereeceeieeeeee e 48...63Hz
POWEF CONSUMLION ... max5VA
i Outpt1 - Cuttput 2 ambienttemPerature .............coco.oveveveeeeveeererereeenenens 0..55°C
Logic output Relay Relay A ) . !
5 20mA 250VEAT  250VEA climatic conditions ............ max. 75%r.F. no condensation
\—{ |£r [\L (\l }—l housing type ......... plastic fur panel mounting to DIN 43700
housing dimensions 96 X 48 x 70 mm
PROLEEROOBOBEO ®AP OPErating POSItION ......eeveveereeere e any
Thermocauple U I\J I - \ electromagnetic compatibility
pnogonn | Logic input 110—240¢ resistance to interference.... EN50082-2
001000 floating contact interference emission..........ccccceeevvvinneee. EN50081-2
M |_¢,_|d prote;ctivte system
Cunfnl The electrical cornection must Mains supply L] 1 N
et I A O e Y Pty rear....ccceeeeneen.
Voltage WEIGNE ...
Process valua input 2 resswmica
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Operation of the Controller

Setting of the basic functions of the controller (configuration level):

In order to make the settings, it is necessary to change from the process value display to the configuration level, where
the basic functions are set.

Press the P button for approx. 3 sec. until the parameter Pb .1 appears, press P several times until the parameter Y .0
appears, then press P again for another 3 sec. approx. The first parameter will appear on the configuration level (C111)

Now the display will show in change the parameter symbol and the parameter value. The parameters can be changed
dynamically with the keys [4] and [W|. The setting will be automatically saved after 2 sec. approx.

On the display appears the parameter C111 (process value input) parameter transducer
Choose the desired transducer by pressing [A] or [W]. It will be 001 Pt100 (3-wire)
automatically saved after approx. 2 sec. 006 Pt1000 (3-wire)
601 KTY11-6
003 Pt100 (2-wire)
005 Pt1000 (2-wire)
039 Cu-CuNi ol
040 Fe-CuNi o
041 Cu-CuNi WU
042 Fe-CuNi JL
043 NiCr-Ni WK
044 Pt10Rh-Pt  ,S*
045 Pt13Rh-Pt ,R"
046 Pt30Rh-Pt  ,B*
048 NiCrSi-NiSi  ,N“
052 standard signal 0...20mA
053 standard signal 4...20mA
063 standard signal 0...10V
071 standard signal 2...10V
By pressing P the parameter C112 (decimal places/unit of .
process value) will appear parameter Sﬁﬁlmal places/
Choose the desired unit or number of decimal places by pressing 0 9999/°C
[A] or [W]. They will be automatically saved after 2 sec. 1 999 9/°C
2 99.99/°C
3 9999/°F
By pressing P the parameter C113 (controller type / output 1 / g’ gggggjo:z
output 2) will appear. )
Choose the desired parameter controller type output 1 output 2
controller type by pres- . . -
sing [&] or [W]. It will be 10 s!ngle setpoint (rgversed) controller I!m!t comparator
saved after about 2 sec. 11 single setpomt (direct) controller limit compgrator
30 double setpoint controller reversed controller direct
20 single setpoint (reversed)| limit comparator | controller
21 single setpoint (direct) limit comparator | controller
33 double setpoint controller direct | controller reversed

reversed = heating (output is active when process value is below setpoint)
direct = cooling (output is activ when process value is above setpoint)



By pressing P the parameter C114 (limit comparators LK) appears
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Rampenfunktion

- Limit comparator (alarm contact)
parameter limit comparator
) ki on K2 4 On k3 (On
0 no function IR il —
1 k 1 et | s H ) |
2 Ik 2 1
3 k3 " * " - '
lkd O [P k&
5 s e
A o 3
6 Ik 6 I | |
7 Ik 7 - = * * *
8 Ik 8 k7 [0 kg g O I —Iki: Mankoring refemad
io the selpoi.
o e @m R kA
Chooge the required Ilmlt comparatqr by = = malpik, 5 = o el
pressing [A] or [W] . It will be automatically
saved after about 2 sec.
Press P again to get the parameter C115 (ramp function .
9 9 P (ramp ) Parameter Ramp function
Choose the required ramp function by pressing [4] or [W]. It will .
be automatically saved after about 2 sec. 0 ramp functl_on off .
1 ramp function (K/min)
2 ramp function (K/h)

A
Y| — Sollwert

Istwert

Anzeige des
Rampensollwerts 5P~
in der Bedienerebene

1 2 13 4 t5 6
1 Netz ein (5P | aktiv)
12...13 Netzausfall
t4...t5 Rampenstopp
16 Sollwertumschaltung auf 5P &

Press P again to get the parameter C116 (outputs on fault)

Choose the required function by pressing [A] or [W] . It will be
automatically saved after about 2 sec.

Parameter Outputs on fault
0 0% output / Ik off
1 100% output / Ik off
2 -100% output / Ik off
3 0% output / Ik on
4 100% output / Ik on




Press P again to get to parameter C117 (Binary input)

Choose the required function by pressing [4] or [W]. It will
be automatically saved after about 2 sec.

Continue to press P to get to the parameter level that offers according to the previous configuration the following
parameters. Here again, select the requird value by pressing [A] or [W]. The values will be automatically saved after 2

Binareingang
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Parameter

Function of binary input

A WNPEFO

no function

key inhibit

level inhibit

ramp stop
setpoint switching

N

[]

Tastaturverriegelunyg

Bedienen Jaber Taster ist mdgiich.

Bedienan Uber Tasten ist nicht maglich.

Ebenenverriegeiung

Das Starten der Selbstoptimierung

Zugang 2u den Ebenen_isf-md-gﬁch.

Zugang zu den Ebenen nicht maglich.
Das Starten der Selhstoptimierung

ist mdglich. ist nicht mdglich.
Alternativ zum Bin&rein- - N -
. Gode | Bediener- | Parameter- | #onfigurations- +|¥
gang '52?':1 S'Hebgrbggg;- ehene  |ebene ' ebene @ M
Code aingestellt werden 00 fei 0 e '":‘ﬁ;ﬁe!':‘:.:*:;'.':'::':.‘:':": ll [ |_,‘,]
(Bindreingang hat Priori-| ool |frei frei —veriagel: Bl E E d E -
at) - . — — r
01 |frei verregel werriege E—— E
11 veregelt | verriegel: werriegelt
Rampenstopp Rampe lduft. Rampe gestoppt.
Sollwertumschaltung  Sallwert GP | st aktiv Soflwert 5P 2 ist aktiv

Darstellung der entsprechenden Symbole 5P | und &P 2 in der Bedienerebene. |

seconds. To select the next parameter press P again.

Parameter | Explanation Value range Factory set
SCL start value of the standard signal -1999... 9999 Digit 0
SCH en value of the standard signal -1999... 9999 Digit 100
SPL lower setpoint limiting -1999... 9999 Digit -200
SPH upper setpoint limiting -1999... 9999 Digit 850
OFFS process value correction -1999... 9999 Digit 0
HYSt switching differential of the limit comparator 0... 9999 Digit 1
SP1 setpoint 1 SPL... SPH 0
SP2 setpoint 2 SPL... SPH 0
(only with activated ramp function)
AL limit value of limit comarator -1999... 9999 Digit 0
Pb.1 proportional band 1 (controller output 1) 0... 9999 Digit 0
(influences P action of the controller,
at Pb=0 the controller shows ON/OFF action)
Pb .2 proportional band 2 (controller output 2) 0... 9999 Digit 0
dt derivative time 0... 9999 Sekunden 80s
(influences D action of controller,
at dt=0 controller shows no D action)
rt reset time 0... 9999 Sekunden 350s
(influences | action of controller,
at rt=0 controller shows no | action)
Cy1 cycle time 1 (controller output 1) 1,0... 999,9 Sekunden 20,0s
Cy2 cycle time 2 (controller output 2) 1,0... 999,9 Sekunden 20,0s
db contact spacing with double setpoint control 0... 1000 Digit 0
HYS.1 differential 1 (controller output 1) 0... 9999 Digit 1
HYS.2 differential 2 (controller output 2) 0... 9999 Digit 1
Y.0 working point -100... 100% 0%
(output process value = set point)
Y.1l maximum output 0... 100% 100%
(has to be 100 % at Pb=0)
Y.2 minimum output -100... +100% -100%
(has to be 100 % at Pb=0)
dF filter time constant 0,0... 100,0 Sekunden 0,6s
rASd ramp slope 0... 999 Digit/h oder Digit/min 0
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Symbol Bemerkungen
db Kontaktabstand y db
Bei Dreipunktregler Y
100%
w X
-100%
Schaltdifferenz 1 (1.Reglerausgang)
HYS. | Schaltdifferenz 2 (2.Reglerausgang) % >
HYy52 Fur Regler mit Pb=0 100%
\ Y
w X

Parameter level

It is also possible to change directly from the parameter level to the process value indication. Press therefore P for 3
seconds until Pb.1 appears. The parameter can now be called and changed as described.

Setpoint adjustment and indication of ramp setpoint

To change the setpoint directly from the process value indication press P. SP or SPr will appear. Adjust these parameter
againg by pressing [A] or [W] to the required value. It will be automatically saved after about 2 seconds. Change back to
the process value indication by pressing P again.

Alarm messages: The display for the process value flashes 1999

The causes may be: over/underrange of process value e. g. by sensor break/short circuit
the measurement is outside the control range of the connected sensor,
display overflow;
Controller and limit comparators referred to the process value input behave in
accordance with the configuration of the outputs.

Selbstoptimierung
Die Selhstoptimierung SO ermittelt die optimalen Reglerparameter fir einen PID- oder Pl-Regler.
Foigende Reglerparameter werden bestimmt: rk, ok, Po 4, P 2,09 104 2, dF

In Abhéngigkeit von der GrdBe der Regelabwsichung wihlt der Regler zwischen zwei Verfahren
a oder b aus:

a} 80 inder *} Start der SO b) SO am ¥ Stlart der 30
i Anfahrphase | | Sollwert |

- |
b AN M sohatt- WW
gerade I

Stant der Selbstoptimierung

E Ein Starten der Selbstoptimierung ist bei aktiver | [&]+ ¥ s2s
Ebenenverriegelung und Rampenfunktion nicht | = CT-UH

msglh Mem—=ikunk

Die Selbstoptimierung wird automatisch beendet oder kann
abgebrochen wearden.
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Example of a configuration

problem: In a climatic chamber humidity has to be measured by a air humidity sensro (output 0... 10 V). By
steering a humidifier with the TFR2 controller a relative humidity of 80 % rh with PID action has to be
controlled. At a deviation of more than +/- 10 % of the setpoint value an alarm signal has to be issued.

course of controller configuration:

1. set basic controller functions on configuration level

In order to effect the necessary adjustments change from the process value indication to the configuration level.
Therefore press P for about 3 seconds until the Parameter Pb.1 appears. Go on pressing P until the parameter Y .0
appears, then press P again for about 3 seconds. The first parameter will appear on configuration level (C111).

Now the display will show in change the parameter symbol and the parameter value. The parameters can be changed

dynamically with the keys [4] and W} The setting will be automatically saved after 2 sec. approx. Change to the next
parameter by pressing P.

2. Input of parameters

parameter | setting description

Cil11 063 sensor signal 0... 10V

Cl12 1 values will be displayed with one decimal place

C113 10 output 1 (K1) is the controller output for humidification
output 2 (K2) is the alarm output (limit comparator)

Cl14 2 alarm has to be activated when a preset tolerance (+ or -)
of the setpoint has been reached.

C115 0 no ramp function necessary

C116 3 on sensor breakage the humidification has to be switched off and
the alarm has to be activated

C117 0 binary input without function

SCL 0 inital value of the standard signal 0%rh

SCH 100 final value of the standard signal 100%rh

SPL 75 lower setpoint limit 75%rh

SPH 85 upper setpoint limit 85%rh - the setpoint can only be changed
between 75 and 85 % rh

OFFS 0 process value correction not necessary

HYSt 0 differential for alarm not activated

AL 10 at a deviation of the setpoint of +/-10%rh an alarm has to be activated

Pb.1 10 the proportional band has to be 10%

dt 20 derivative time has to be 20 seconds

rt 50 reset time has to be 50 seconds

Cy1 20 cycle time of output 1 has to be 20 seconds

HYS.1 1 differential at output 1 has to be 1 digit (0,1%rh)

Y.0 0 if the setpoint is reached humidification will be stopped

Y.1 100 maximum output (power) can be 100%

Y.2 -100 minimum output (power) can be reduced to 0%

dF 0.6 the filter time constant is set optimally to 0,6 seconds approx.

SP 80.0 the setpoint has to be 80%rh
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