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Schematic representation:

Control cabinet model

Frequency input
(FREQ) r==~=="===-=- P81 J === == == m - mmm—m = m == B

£ ) PWM — A

Flow-rate Q4 Flow-rate Qg

controlled uncontrolled
Controller setting: \i
MODE = RATI, NORM, SCV, FREQ Fluid mixture
Figure 30: Schematic representation; Ratio control using control cabinet model of Type 8611

12.3.2. SCV - Continuous control using proportional valve

The settings of the eCONTROL Type 8611 are made in this menu if a proportional valve is used. It is very important
and crucial for a good control that the control frequency (PWM frequency) is set according to the selected valve

type.

Technical explanations:

= Relation between valve type and control frequency
Depending on the orifice and the fluidic performance data, the individual valve types include magnetic coils that
greatly differ in terms of manufactured size, coil data and dynamic properties.
The magnetic force of the coil and the selected control frequency influence the responsiveness of the valve and
the related dither movement.

= Interaction of magnetic force, frequency and dither movement
The ability to respond to a PWM signal with a small dither movement and thus to ensure a particularly good
responsiveness of the valve greatly depends on the dynamic parameters of the coil.

The following is generally applicable:
- Small coils with a low magnetic force still respond well to higher frequencies.
In low frequencies, they produce an unnecessarily high noise level due to excessive movement amplitudes.

- Large coils with a high magnetic force respond less well to higher frequencies.
In low frequencies, they still produce dither movements thus ensuring sliding friction states.

= Responsiveness
The response of a valve to a PWM signal not only depends on its frequency but also on the current pulse duty
factor t and the working point.
The valve responds more sensitively if the working point is within medium pulse duty factors (t ~ 50 %) and
more sluggishly if the opening corresponds to a pulse duty factor in the border areas close to 0 % or close to
100 %. To compensate for this dependency, controlling is executed at a variable PWM frequency that depends
on the pulse duty factor and the progression of which follows a triangular function.
In this regard, the frequency is lowest at the border points (0 %, 100 %) and highest at T = 60 %.
(see Figure 31:)
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Figure 31:

PWM frequency / pulse duty factor

Note for easy setting of the PWM frequency

@ All Birkert proportional valves with the corresponding PWM frequency are saved in the menu of the
eCONTROL Type 8611 and can be selected there (see Table 16:).

By setting the valve type, the two limit frequencies of the PWM control (fy; and f o) are set. Depending on the
working point, the actual output frequency is in this range. The values allocated to the valve types (see Table 16:)

were determined empirically from the behavior of a large number of individual devices of the respective type.

For optimizing the control behavior, the pulse duty factor is limited depending on the valve type as there are no

significant changes in the flow-rate in the upper range of the pulse duty factor (see Table 16:).

A WARNING!

Danger due to malfunction if an incorrect valve type is selected!

Selecting the wrong valve type may result in damage at the valve and in malfunction.

= Ensure that you select the right valve type.

Selectable Biirkert proportional valves with the respective PWM frequencies:

Valve PWM frequency [Hz] Maximum
type Medium frequency | Low frequency f o High frequency fy, controlling
frequency

2821 725 650 800 90 %
2822 1100 1000 1200 90 %
2824 900 800 1000 90 %
2832 350 300 400 90 %
2833 700 600 800 90 %
2834 230 180 280 90 %
2835 450 400 500 90 %
2836 165 150 180 85 %
6021 725 650 800 90 %
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Valve PWM frequency [Hz] Maximum
type Medium frequency | Low frequency f o High frequency fy, controlling
frequency
6022 350 300 400 90 %
6023 230 180 280 90 %
6024 230 180 280 90 %
6223 230 180 280 90 %
Table 16: Selection of Blirkert proportional valves / PWM frequency for control / maximum controlling frequency

Setting the PWM frequency in the menu:

- 00 O':1I:' ENTER Selection of ENTER
MODE A CODE A control variable = —|

Setting the PWM frequency

min. 150 Hz, max. 9999 Hz.

Figure 32: SCV; Setting the PWM frequency for controlling proportional valves
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Schematic representation:
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Figure 33: Pressure control using proportional valve

12.3.3. PCV - Quasi-continuous control using process valve

Use: Using this function, it is possible to implement the control of a process valve without position feedback. This
is in particular interesting if the process valve cannot be designed with position feedback due to rough process
conditions (e.g. high temperature, high humidity, little space requirement).

Parameterization: Single-acting, pneumatically operated control valves with "normal closed" function can be
operated. Two control valves are required for the pneumatic control of the process valve (see Figure 34:).

Figure 34: Example of a quasi-continuous control using process valve
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The process valve is opened and closed with two control valves. The control valve for aeration opens and that for
deaeration closes the process valve.

A 3-state controller with P-structure is provided as controller, which calculates a time-proportional control (PTM)
as manipulated variable for the control valves depending on the set-point/actual value deviation.

By default, the control valves are available as control block (Biirkert Type 8810) for the control of 1, 2, 4 or 6
process valves. The design for the control of a process valve is shown in Figure 35: .
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For optimal control of process valves, the opening and closing times must be set in the PCV menu by
setting the minimum control time:

Display Description Control time [ms]
Biirkert Other valves
control blocks
Type 8810
TMN1 Minimum control time for aeration valve in ms 5 ms (default) Use the times specified
(0 ... 9999 ms) in the data sheet of the
TMN2 Minimum control time for bleed valve in ms 5 ms (default) valve
(0 ... 9999 ms)
Table 17: Minimum control time for control valves

The minimum control time describes the time within that the control valve just starts opening.

For the Biirkert control blocks Type 8810, the minimum control time of 5 ms has been set as default in the
controller and does not have to be changed.

Bleed valve

Aeration valve

(NO operating principle = Normally open / opened with no current)

(NC operating principle = Normally closed / closed with no current)

Figure 35:

If control valves other than those of Type 8810 are used, the opening time specified in the data sheet for "TMN1"

Control block 8810 for control of the process valve

or the closing time for "TMNZ2" can be used.

To ensure that the process valve moves automatically into closed position in the event of a power failure, observe

the operating principle of the control valves:

= Control valve for aeration = NC operating principle / Normally closed ( closed with no current)

= Control valve for deaeration

NO operating principle / Normally Open (opened with no current)
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Setting the minimum control time in the menu:

B 0001 _[*=~)_ Selection of B
MODE /ﬁ\ CODEI = control variable /‘rﬂ\

Enter minimum control time for control valves

ov Hos 000252-_%_, 000%: P4

TMN1 TMN2
Al [ N Z
0.9 ces gu 0.9 ces gu

Continue with
Selection of process value input <
see Figure 27:

Figure 36:  PCV; Enter minimum control time for control valves

12.3.4. 4-20/ 0-10 - Continuous control with 4 -20 mA or0-10V
standard signal

This function can be used for operating control valves (e.g. motor valve, positioner) via the analog output using
the control for 4-20mA or alternatively 0-10V standard signal.

Example of a typical use, the flow-rate control in conjunction with a flow-rate sensor and an electric motor control
valve, see Figure 37: .

Controller setting: Manipulated variable 0 - 10 V 1|°
MODE = F, 0-10, FREQ : 0
1 Pos

Controller

Process value

8611

| |

100}
Flow-rate fitting
Type S030

Figure 37:  Example of a flow-rate control with O - 10 V control

Setting the continuous control with standard signal in the menu:

Selection of standard signal
s= - | 000719 [™= ] _ Selection of B [4-20 }—

MODE A CODE A control variable ﬁ\_» N _ —
] e

Continue with
Selection of process value input
see Figure 27:

Figure 38:  MODE; Setting the standard signal 55
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12.3.5. 2P - T - Quasi-continuous 2-state control with open/

closed valves

This function can be used to implement quasi-continuous controls using open/closed valves.

Here, unlike in purely open/closed controls that only provide for the states open or closed, the control time for the
opening or closing is varied proportionally to the set-point/actual value deviation. The valves are controlled via the
transistor output of the controller.

o= E MW e L]
1 1
! '
Pt 100 ! \/
8611
]
i 10 I . | I | 1
1
© '
....................................................... e . .
1
L 3 1L J L I|| L.IL.ILJLIL.IL.II.JLJ'” ;
NC valve
Controller setting: Mq—
MODE =T, 2P - T, NC, PT
>
Figure 39: Example of a 2-state temperature control with open/closed valve
Setting the quasi-continuous 2-state control in the menu:
s= - | 000719 [™=]_ Selection of v
MODE EN CODE A control variable A
Enter
Selection of Selection of minimum
2-state control operating principle ~control time
ENTER ENTER g ENTER
NC 0007
A A VLVT /ﬁ\ TMNT =
Continue with (V] NO
Selection of process value input VLV1
see Figure 27: <
Figure 40: 2P — T; 2-state control / operating principle
Display Description
2P-T Quasi-continuous 2-state control with time-proportional control for opening and closing.
VLV1 Control of valve 1 (output BO3)
NC Valve with operating principle "closed with no current" (normally closed).
NO Valve with operating principle "opened with no current" (normally open).
TMN1 | Minimum control time in ms
Table 18: Display 2P — T; quasi-continuous 2-state control / operating principle
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12.3.6. 3P-T-

Quasi-continuous 3-state control with open/closed valves

or motor valve

This function can be used to implement quasi-continuous controls using open/closed valves or motor valves.

Here, unlike in purely open/closed controls that only provide for the states open or closed, the control time for the
opening or closing is varied proportionally to the set-point/actual value deviation. The valves are controlled via 2

transistor outputs of the controller.

Controller setting:
MODE = P, 3P - T, NC, TMN1, NO, TMN2, NORM

Set-point valug == = = = = pp

Actual value === ===

(NC)
Control of valve 1

Operating principle
NC = closed with no current

- = o= o

VLV2
(NO)

Control of valve 2

Operating principle
NO = open with no current

Figure 41: Example of a three-state pressure control

Controller setting:
MODE =T, 3P - T, NC, TMN1, NC, TMN2, NORM

A%E

-

Figure 42: Example of a three-state temperature control
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Setting the quasi-continuous 3-state control in the menu:

MODE

Continue with
Selection of process value input =

Selection of
three-state control
B — 0 O O':1I:' ENTER Selection of ENTER IR
= CODE A control variable = 3P-T A —|

Selection of operating principle and enter minimum control time

NC ENTER OOO_j:._ern NC ENTER || OOO.:‘I::_ ENTER
&) L wivi | O T ) L vz 2 e [
M[ NO M[ NO

VLV1 VLV2

see Figure 27:
Figure 43: 3P — T; 3-state control / operating principle
Display Description
3P-T Quasi-continuous 3-state control with time-proportional control for opening and closing.
VLV1 Control of valve 1 or "Open" motor valve (output BO3)
VLV2 Control of valve 2 or "Close" motor valve (output BO4)
NC Valve with operating principle "closed with no current" (normally closed).
In the event of a motor drive, the NC operating principle must be set for both VLV7 and VLV2.
NO Valve with operating principle "opened with no current” (normally open).
TMN1 | Minimum control time of valve 1 in ms.
TMN2 | Minimum control time of valve 2 in ms.
Table 19: Display 3P — T; quasi-continuous 3-state control / operating principle
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12.4. UNIT - Selection of measuring units and decimal

places

In this menu option, the measuring units and the number of decimal places (see Table 20:) are selected for the

displayed values.

@ What measuring unit is selected in the UN/T menu depends on the control variable set in the MODE

menu.

Selecting the measuring unit and decimal places in the menu:

ENTER

UNIT & Selected control variable
MODE = F,
Y
s g
Selected control variable
MODE = RATI
| 5 "N A_, Liters/minute
~ Gallons/hour
N Gallons/minute
M Milliliters/minute
Cubic meters/hour
L/H Liters/hour
ENTER _» 1 ENTER
= DPF 5
Al 01
M [_porPF
0.01
Selected control variable DP F
MODE = P
— Bar
= Millar
PSI PSI (American measuring unit)
ENTER _» 1 i ENTER
= pp p| L=
= 0.1
) L_DbPP
0.01
DP P
]
SETP
RFAC

Figure 44: UNIT; Selecting the measuring unit and decimal places for control variable MODE = RATI,

MODE = F MODE = P
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UNIT | Selected control variable
5 g S MODE = T
—> Py .
v.. Degrees/Celsius
2 Degrees/Fahrenheit
)
Display without measuring unit
ENTER 1 ENTER
A" DP T A
& 0.1
V] DP T
0.01
DP T
Selected control variable
MODE =T +F,T-F
—> Degrees/Celsius
g Degrees/Fahrenheit
Display without measuring unit
ENTER 1 ENTER
>
3 DP T e
& 0.1
V] DP T
0.01
DP T
Liters/minute
G/H Gallons/hour
N Gallons/minute
) ML/IM Milliliters/minute
Cubic meters/hour
L/H Liters/hour
& — 1 ENTER
pp F| K=
&) [0
&) |L_oPF
v 0.01
DP_F
SETP
RFAC
Figure 45: UNIT; Selecting the measuring unit and decimal places for control variable MODE =T,

MODE = T+F, MODE = T-F
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UNIT ENTER Selected control variable
1 T MODE =L
< - Meters
cee g
Centimeters
A Millimeters
o Inch
Feet
ENTER ENTER
> 10
o5 DP L =
n 0.1
~) DP L

- 0.01
2 DP L
- Selected control variable
5 MODE = X
(0]
. PH value
5 Display without measuring unit
[4]
§ ) Conductivity (Ohm - cm)
o
% M Conductivity (Siemens/cm)
(0]
(72}
3 Conductivity (Millisiemens/cm)
[0)
2 Conductivity (Microsiemens/cm)
é ppm Concentration
1)
o ENTER _» 1 ENTER
5 s DP X 3
'<7>
2 A 0.1
= ~) DP X
L
© 0.01
'3’: DP X
= \/
S SETP
z RFAC
<
=

Figure 46: UNIT; Selecting the measuring unit and decimal places for control variable MODE = L, MODE = X

Selecting the decimal places:

Display Description
1 No decimal places
0.1 One decimal place
0.01 Two decimal places
Table 20: Selecting the decimal places 61
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12.5. SETP / RFAC - Selection and scaling of set-point
value default / entry of ratio factor

When selecting the set-point value default, the display in the menu makes a distinction between the set-point
value for the process control and the set-point value for the ratio control.

In the case of process control, the SETP menu is displayed for the setting; in the case of ratio control the RFAC
menu.

Set-point value for the process control (SETP):
The process control applies for all control variables set in the MODE menu except for the control
variable RATI.

The ratio factor (RFAC) is entered as set-point value for the ratio control:
For the ratio control, the control variable RAT/ must be set in the MODE menu.

For both control types, it is possible to select in the menu whether the set-point value is specified internally (INT)
using the keys or externally (EXT) using a standard signal.

If external set-point value default was selected, this is indicated by a 1 on the display
(see chapter 9.1.1. Display elements).

At the process operating level and in the operating state MANUAL, the internal set-point value default is specified
using the following menus:

SET for the process control (see chapter 11.5. SET - Set-point value default for process control)

RFAC for the ratio control (see chapter 171.6. RFAC - Ratio factor default for ratio control)

Settings in the menu for process control (SETP):

Selection of
set-point value default
SETP ESma INT A
* 4 — Selection of standard signal
EXT > ENTER
Y P x) [ 4-20 P
M
Scaling
0000 [= 50.001 [=
_> AN _> NS ]
4mA®| EZT 20 ma® /ﬁ\
0000 50.00: * The display depends on the selection
ov® 10V® of the standard signal
Al [ [A] [+
0.9 |[sser = 0....0]| [[esee 4
\/
S_IN
AOUT

Figure 47: SETP; Setting the set-point value default and scaling for process control
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Display SETP Description
INT Internal set-point value default.

Is entered in the operating state MANUAL in the SET menu using the keyboard.
See chapter 11.5. SET - Set-point value default for process control

EXT External process set-point value default using standard signal (4 - 20 mA or 0 - 10 V).

4 mA /20 mA Scaling of 4 - 20 mA standard signal (for definition of decimal places see UNIT menu).

ov/iov Scaling of 0 - 10 V standard signal (for definition of decimal places see UNIT menu).

Table 21: Display SETP

Setting in the menu for ratio control (RFAC):

Selection of
set-point value default

Figure 48: RFAC; Setting the ratio factor

Display Description
RFAC
INT Internal ratio factor default.

Is entered in the operating state MANUAL in the RFAC menu using the keyboard.
See chapter 11.6. RFAC - Ratio factor default for ratio control.

Value range: 0.000 to 9.999

- RFAC %—» YN INT %

8 * Selection of standard signal
5 ~ a7 P B

3 e SN My -0 UK
£ V]

i

5

% Scaling

(o] 1 1

2 0000 |*= 9.999 [=

£ |, O: > 9

3 4ma® EZT T 20 ma® A

(%]

% 0000 9.999% * The display depends on the selection
g ov® 10V® of the standard signal
3 [a][& Al

© \ 4 0.9 [[so am 0.0 |[eves

g S IN

e AOUT

S

@

(]

>

=z

L

[{o]

2

S

3

3

=z

<

=

EXT External ratio factor default (RFAC) using standard signal (4 - 20 mAor0- 10 V).
4mA/20mA | Scaling of 4 - 20 mA standard signal (value range: 0.000 - 9.999).
ov/iov Scaling of 0 - 10 V standard signal (value range: 0.000 - 9.999).

Table 22: Display RFAC

The decimal place for the ratio factor RFAC is fixed and cannot be changed.
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12.6. S_IN - Scaling of sensor input signal
4-20mAor0-10V)

@ The S_IN menu is only displayed if an analog sensor input was selected in the MODE menu.

Setting in the menu:

Selection of
sensor input

_ 0000 = 0050|_[=
S—/N 4_» eg 4-20 A 4mA'Ik) i\-» QOmAI*) EA

™ - .
< [ 0o-10 ] r~INA <=

Scaling

ceee gu 0....9 ces gu

* The display depends on the selection of the
sensor input

CALI

Figure 49:  S_IN; Scaling of the sensor input signal

Display Description

4-20 Selection of 4 - 20 mA as sensor input
4 mA:  Entry of display value for 4 mA
20 mA: Entry of display value for 20 mA

0-10 Selection of 0 - 10 V as sensor input
oV Entry of display value for 0 V
10 V: Entry of display value for 10 V

Value range: Display value for 4 mA / 0 V < display value for 20 mA / 10 V or
display value for 20 mA / 10 V < display value for 4 mA /0 V

Table 23: Display S_IN
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12.7. AOUT - Scaling of analog output

4-20mAor0-10YV)

The analog output is selected and scaled in this menu.

The AOUT menu is not displayed if, in the MODE menu, 4 - 20 or O - 10 was selected as actuating
element. See chapter 12.3. MODE - Selection of control variable, actuating element and process value

input.

Setting in the menu:

Selection of standard signal ~ Selection of output variable
AoUT |4 [ 4-20 s Frow» 7K
= V]
" * The display depends
b __PRES )
on the control variable
set in the MODE
=
Scaling
* The display depends »| 0000 [*= | 50. 00 _[F=
on the selected output 4 mA*» 4 20 mA *® CS
variable — —
0000: 50.00:
ov* 10 V**
Va4 A| IV
0.0 [[so @ 0.9 [[eoer @m
\J
CALI
Figure 50:  AOUT; Scaling of the analog output
Display Description
4-20 Selection of 4 - 20 mA standard signal output
0-10 Selection of 0 - 10 V standard signal output
FLOW Output of flow-rate as standard signal (only for control variable MODE = F, T+ F, T- F)
TEMP Output of temperature as standard signal (only for control variable MODE =T, T + F,
T-F)
PRES Output of pressure as standard signal (only for control variable MODE = P)
LEVL Output of filling level (only for control variable MODE = L)
VAL Output of process value (only for control variable MODE = X or T and UNIT = NU)
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Display Description
POS Output of actuating element position (only for actuating element type MODE = SCV)

Value range: 000.0 - 100.0
000.0 = valve closed
100.0 = valve open

Q1 Output of flow-rate Q1 for ratio control (control variable MODE = RATI)
Q2 Output of flow-rate Q2 for ratio control (control variable MODE = RATI)
RFAC Output of ratio factor RFAC for ratio control (control variable MODE = RATI)

Scaling: Fixed scaling between 0.000 and 9.999.

4 mA /20 mA | Scaling of 4 - 20 mA output signal.
4 mA: Entry of output value for 4 mA
20 mA:  Entry of output value for 20 mA

Value range: Output value for 4 mA < output value for 20 mA or
output value for 20 mA < output value for 4 mA

ov/iov Scaling of 0 - 10 V output signal.
O V:  Entry of output value for 0 V
10 V: Entry of output value for 10 V

Value range: Output value for 0 V < output value for 10 V or
output value for 10 V < output value for 0 V

Table 24: Display AOUT
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12.8. CALI - Calibration of the analog inputs and outputs

NOTE!

Impaired function due to incorrect calibration.
The calibration must be done by trained staff only

All analog inputs and outputs were calibrated at the factory prior to delivery of the controller Type 8611.
However, it is possible to recalibrate the analog inputs and outputs for services purposes or for checking the

calibration.

Setting in the menu:

ENTER 00 O:Q'- ENTER
CALI o
2 g CopE | L=
e
Only for external set-point Calibration set-point input
value default 00.00 * The display depends on the
(SETP = EXT) SETA® é — selection of the standard signal in
""""""""""" g 4 the SETP menu
00.00| Y = (4 -200r0-10).
SETVY !
€= = = = = m o e e e e e e emeceeeos :
Calibration sensor input
Only for sensor input
Y P 00.00 = ** The display depends on the
(MODE = ... NORM) IN A*® | (ozs) y sensor input selected in the
"""""""""""" = S _IN menu
00.00]|Y] 5 ;
N * : (4 -200r0-10).
€= = = — = m o e e e e emeceeeos i
Calibration analog output
20.00 A *** The display depends on the
OUTA***) 0...9 ENTER H H
_____________________ — A standard signal selected in the
10.00 V‘_ . AOUT menu
OUTV***) ! (4 -200r0-10).
€= = = — = m o e e e e ececeeeos i
Calibration temperature input Accept tem-
Only for sensor input (default 0 °C) (default 100 °C) perature
(MODE PT) calibration
= 000.0|[A] .| 100.0|[A]
""""""""""" TEMP| lo=2 v TEMP| (2=2
D R e L E T M;:\
KFAC
Figure 51: CALI; Calibration of the analog inputs and outputs
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12.9. Calibration of the assembly models:
Wall, rail, valve or fitting assembly

Menu

Description

Circular plug-in
connector

Pin

External circuit

SETA,
SETV

Use standard signal transmitter to apply a
defined voltage (max. 10 V) or defined current
(max. 20 mA), as shown in the columns on the
right.

Use the arrow keys to change the displayed value
until the display corresponds to the default.

M 12,
8-pole

5(+)
7(-)

IN A,
INV

Apply defined current to sensor input, as shown
in the columns on the right.

Use the arrow keys to change the displayed value
until the display corresponds to the default.

M 8,
3-pole

4(+)
3()

OUTA,
ourtv

Connect multimeter to circular plug-in con-
nector, as shown in the columns on the right, and
measure the current and voltage value.

Use the arrow keys to change the current or
voltage value until 20 mA or 10 V are displayed
on the multimeter.

M 12,
8-pole

6(-)
4(+)

entificat

2(-)
4 (+)

jon number 182383)

80

TEMP

Use standard signal transmitter to apply a tem-
perature of O °C or a resistance of 100 Q, as
shown in the columns on the right. Press the up
arrow key to accept the value.

Increase temperature value to 100 °C or resis-
tance to 138.506 Q. Press the up arrow key to
accept the value.

Confirm the SAVE display with the ENTER key to
save the measurement.

Table 25:

Calibration of the assembly models: Wall, rail, valve or fitting assembly
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12.10. Calibration of the control cabinet model

Menu

Description

Terminals

External circuit

SETA,
SETV

Use standard signal transmitter to apply a defined voltage
(max. 10 V) or defined current (max. 20 mA), as shown in
the columns on the right.

Use the arrow keys to change the displayed value until the
display corresponds to the default.

OClhl=
om=

14 (+)
21 (-)

IN A,
INV

Apply defined current to sensor input, as shown in the
columns on the right.

Use the arrow keys to change the displayed value until the
display corresponds to the default.

Cm=
omiN

22 (+)
21 (-)

OUTA,
ourtv

Connect multimeter to terminals, as shown in the columns on
the right, and measure the current and voltage value.

Use the arrow keys to change the current or voltage value
until 20 mA or 10 V are displayed on the multimeter.

Ol |«
om]

-
o
©

TEMP

Use standard signal transmitter to apply a temperature of
0 °C or a resistance of 100 Q to the terminals, as shown in
the columns on the right. Press the up arrow key to accept
the value.

Increase temperature value to 100 °C or resistance to
138.506 Q. Press the up arrow key to accept the value.

Confirm the SAVE display with the ENTER key to save the
measurement.

Ol =

19
20

om|s

Table 26:

Calibration of the control cabinet model
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12.11. KFAC - Entry of K-factor for flow-rate measurement

The controller Type 8611 only displays the KFAC menu if entry of the K-factor is required.
This is the case if a sensor with frequency input was selected. (MODE, selection of process value input, FREQ.
See Chapter 72.3.).

In the controller Type 8611, the respective K-factor is already pre-set for the sensors from Birkert. Once the type
and the flow-rate variable have been selected, the corresponding K-factor is displayed and confirmed with the
ENTER key.

Selecting the FREE menu option also allows for individual, i.e. type-independent entry of the K-factor.

Entry of the K-factor for ratio control (MODE = RATI):

If frequency input was selected for both flow-rate sensors for ratio control, one of the inputs must be selected for
the entry of the K-factor. When the menu is started, the selection Q7 and Q2 is displayed.

For ratio control see chapter 712.3.1. RATI - Selection of external sensors for ratio control.
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—> N Q1® am ) * Q7 and Q2 are only displayed if frequency input
) (FREQ) was selected for both flow-rate sensors in
v ratio control.
ENTER ENTER 1 ENTER A ¢_ u ENTER
KFAC _H "> FREE > op K& | 0050 T
A KFAC
~ 0.1
A A|_orPk o) | DA
4 0.01 The display 0.07, 0.1, 1 is used for setting the
DP K y
decimal place.
DP1 2 Use the display 70 for setting the multiplier 10
for the K-factor.
BACK H'"a >
- Selection of ultrasonic sensor
S 8081 | g QN0.6 |H"T 0 K5Fgg — e B
2 A QN1.5
g <) QN2.5
g
g QN6.0
Ke)
% y Selection of oval wheel sensor
8 A (A ENTER 50 ENTER 0400 | (e >
£ = 8071_H > N Ca KFAC | L2
o \ __500
@ Y V]
3
(0]
= so70 H*"< > DNT5 " 0 ’SESCO - >
8 DN25
& (&) [ Dn4o
¢ ™
§ DN80
> DN100
ﬁ Selection of paddle wheel sensor
2 = B 1020| [
1 — >
3 [Ce0si H™< > 00 LT 120K
S [ 250 ]
o
Z Selection of paddle wheel sensor
<
E 8030 ENTER VA ENTER ENTER
L5030 _H 7> - o6 HP 4
8030 A PVDF DNO8
8012 S DN15
8011 (2] 440.0
&) [Dn2s KFAC
\/ DN40 =
FILT DNSO !
Figure 52:  KFAC; entry of K-factor 71
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12.12. FILT - Filtering of the process actual value input

Factory setting: FILT = 08
Value range: 2-20

The process actual value input is prepared via a digital FIR filter for the control or for the analog process value output.
The behavior of such filter corresponds to an analog filtering using an RC element. The time behavior of the filtering
differs depending on the measuring signal (frequency signal or analog signal).

12.12.1. Filtering analog inputs (4 - 20 mA, 0 - 10 V, Pt 100)

The analog measurement values are scanned at a sampling frequency of 300 Hz, the resulting sampling rate
amounts to 3.33 ms
The time behavior of the measurement value depending on the filtering depth is shown in the figure below.

12

10

\

\
\
|

1\
\
\

=== Jump signal
=== Filtering depth 2
' Filtering depth 4
Filtering depth 6
=== Filtering depth 8
9 === Filtering depth 12
=== Filtering depth 16
0 [ T T T T 11
T T

80 130 180 230 280 330 380 Time in [ms]

e
NN
\\
\,

Measuring signal
[<}]
|

Figure 53: Filtering of the analog measurement values depending on different filtering depths

The Ty time as response to a jump signal can be estimated as follows:

Tgo = 2.2 x sampling rate (3.33 ms) x filtering depth = 7.3 ms x filtering depth

12.12.2. Filtering frequency inputs

For frequency inputs, the sampling frequency for filtering the flow-rate value varies. It depends on the selected flow-
rate sensor. The typical output frequencies for the Birkert flow-rate sensor range between 10Hz and 200 — 300
Hz. The measured period Tp serves as the measure for estimating the Tgg time. Based on this period, the Tgq time
can be estimated as follows:

Tgo = 2.2 - period - filtering depth

The following table contains a list of the frequency range (fmin - fmax) and the period (T,) for the Biirkert flow-rate
sensors that are stored in the eCONTROL Type 8611. Sampling frequencies under fn,i, are automatically detected
by the eCONTROL Type 8611 as zero flow-rate.

Sensor type 8011,8012, |8031 S070 8071 8081 FREE
8030, S030

Frequency range [Hz]

3-255 15 - 283 1-72 0,5-55 0,5 - 666 0,5 - 2000
fmin - fmax
?e”"d [ms] 333-4 66 - 3,5 1000-14 [2000-18 |2000-1,5 |2000-0,5
P
Table 27: FILT, frequency range and period of Blirkert flow-rate sensors
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12.13. PARA - Adjusting the controller parameters

In this menu, the following parameters can be set for the eCONTROL Type 8611:

Proportional coefficient (proportional gain for opening and closing the actuating element) KP;, KP,

The influence that the proportional coefficient has with regard to the selected actuating element and how the
proportional gain is calculated are described in the following chapter 12.13.1. KP1, KP2 - Setting the propor-
tional coefficient (proportional gain).

Controller cycle time TREG

Reset time TN, TN_T

Dead zone DEAD, DE T

Effective direction between process value and valve position INV
Zero point shut-off ZERO

Defining the start value STRT
What controller parameters are displayed for setting in the PARA menu depends on the actuating element

selected in the MODE menu. See chapter 12.3. MODE - Selection of control variable, actuating element
and process value input.
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Setting the controller parameters in the menu:

Set value
Al Accept value
0.9 eees @m0
01 5_0 m‘:\ KP1, proportional coefficient 1
KP1® * Changing the decimal place
: (see Table 28:)
01 5'8 Mii\ KP2, proportional coefficient 2
KP2
— Cycle time for controller [s]
01.00% =] (display only for MODE = PVC,
TREG 3P-T, 2P-T)
— Reset time [s]
00.50: Emﬁ\ (display only for MODE = SCV,
N 0-10,4-20,2P-T,3P-T)
00. 1.:(:):. R Degd zone absolute. Unit and display of
DEAD X decimal place analogous to UNIT.
— Proportional coefficient for cascaded
00. 5'9 mﬁ\ temperature control
Kp_T® (display only for MODE = T + F)
Reset time in [s] for cascaded
01.00: mﬁ\ temperature control
TN T (display only for MODE = T + F)
Dead zone absolute for cascaded temper-
01.00: mﬁ\ ature control (display only for
DET MODE = T + F). Unit and display of decimal
place analogous to UNIT.
N Y %\E % Effective direction between process value
~) NO and valve position
INV
A ZYEIIE?g mﬁ\ Zgro point shut-off .
) NO (if default < 2 % of the set-point value
ZERO range). Display only for INV = NO
04. 00 R Definition of start value for manipulated
STRT ) variable

PARA _HT
A +
A4
e 01.50] =
KP1 =
01.50| &=
KP2 3
01.00|_[mam=
TREG =
= 00.50] [
. ™ =
Q
o
g 00.10|_[=
5 DEAD =
2 00.50| [F=
° ) ke 1| K=
é A (A
E \ 4 01 OO ENTER
< ) T LR
— —
«
& 01.00| =
© pe 7[ L=
2
E NO_ENTER
3 Ny | =
3
3
3
E NO_ENTER
s ZERO =
01.00[ [
STRT | L=
v |
AOUT

(display only for MODE = SCV, 0 — 10,
4-20,20-T 3P-T)

74 Figure 54:

PARA; Adjusting the controller parameters
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12.13.1. KP1, KP2 - Setting the proportional coefficient
(proportional gain)

Depending on the actuating element selected in the MODE menu (see chapter 712.3.), the influence of the propor-

tional coefficient varies. It serves as proportional gain [Kp] either for opening or for closing the actuating element.

Calculation of the proportional gain [Kp]:.

Calculation for continuous control (MODE = SCV. 4 — 20 or 0 — 10):
The proportional gain is calculated by dividing the value for the manipulated variable change [A%] by the value for
the process value change [APV].

Ko = A% Manipulated variable change
ps —

APV Process value change

Depending on the selected actuating element in the MODE menu the manipulated variable is scaled as follow:

MODE = SCV | 0 % = Pulse duty factor 0 % 100 % = Pulse duty factor 100 % (relatively to PWM-
frequency)
MODE = 0-10 |0 % = Manipulated variable 0V | 100 % = Manuipulated variable 10 V
MODE = 4 - 20 |0 % = Manipulated variable 4 mA | 100 % = Manipulated variable 20 mA
MODE = 2P -T |0 % = Valve closed 100 % = Valve (VLV1) open in relatio to time Treg
(TREG =100 0/O)
MODE =3P-T |0 % = Valve 1 closed 100 % = Valve 1 (VLV1) in relatio to time Treg
(TREG =100 0/0)
0 % = Valve 2 closed -100 % = Valve 2 (VLV2) in relatio to time Treg
(TREG =100 0/0)
MODE = PCV | 0% = Valve 1 closed 100 % = Valve 1 (VLV1) in relatio to time Treg
(TREG =100 0/O)
0 % = Valve 2 closed -100 % = Valve 2 (VLV2) in relatio to time Treg
(TREG =100 0/0)

Speciality: The controller operates as a discontinous 2-state controller or 3-state controller if in the MODE menu
as actuating element 2P - T or 3P - T is selected and the proportional gain Kp is set to 9999 (independent from
decimal place). The parameters Treg and Ty have no influence to the control..

The influence of the proportional value on the actuating element and the calculation of the proportional gain:

Actuating | Influence proportional Calculation of the | Value range

element coefficient proportional gain
(selection in [Kpl
MODE =)
SCV Proportional gain Kp4 for A% 0.001 — 9999
4-20 opening and closing the Kpy = APV Changing the decimal places
0-10 actuating element
: : — Press the ENTER key to select KP1 or KP2.
PCV Proportional gain Kp4 for A%
2P-T opening the actuating Kpy = APV —> Use the arrow key to move to the left until the
3P-T element decimal place flashes.
PCV Proportional gain KP2. A% —> Now use the up arrow key to position the
3p_T for closing the actuating | Kpa = APV decimal p!ace at the correct place and
element confirm with ENTER.

Table 28: KP1, KP2 - Proportional gain
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If the selected unit is changed in the UNIT menu, the proportional gain [Kp] must be adapted accordingly.

Setting aid:

@ e

An unsatisfactory dynamic of the control is improved by increasing the aproportional gain [Kp]. The fol-
lowing must be observed:

In the event of impermissibly high overshoots after set-point value jumps or in the event of an unstable
control, the proportional gain [Kp] should be reduced.

12.13.2. Examples for the setting and calculation of the
proportional gain [K]
SCV - Pressure control using proportional valve

(For schematic representation see Figure 33: Pressure control using proportional valve)

Technical description:

= The control of the proportional valve is restricted to between 20 % and 90 %.
The control range of the valve is restricted as follows: VALV, MIN = 20 %, MAX = 90 %
(see chapter 12.17. VALV - Test function and setting of the control range).
The physical control range thus takes place between 20% and 90% of the valve position. The defined physical
range is set in the controller as 100%.

= The process value change amounts to 250 mbar.

Calculation for Kpy:
100 %

—_— =040
250 mbar 0, /o/mbar

Kp1 =

PCV - Quasi-continuous flow-control using process valve

(For schematic representation see Figure 34: Example of a quasi-continuous control using process valve)

Technical description:

= Birkert process valve with actuator size 50 mm.

= The max. process value change between closed and open position of the valve amounts to 50 I/min.

The flow change is done within the opening time of the valve. The opening time amounts of about 2 s (see
Table 29: Valve opening times for Biirkert process valves).

* The control range of the valve is not restricted: VALV, MIN = 0, MAX = O (see chapter 12.17. VALV - Test
function and setting of the control range).

Calculation for Kpy and Kp:
100 %

— =20
50 Urn %o /I/mn

P1 =

The proportional coefficient for opening can also be used for closing.

The controller cycle time Treg can be set between 1 - 2 s. For slow control loops like temperature control Treg
must be increased.
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Overview of the valve opening times of the Biirkert process valves depending on the actuator size and pilot
pressure:

Actuator size [DN] Pilot pressure Opening time for valve [s] | Closing time for valve [s]
6

50 5 2 2
4
6 2

63 5 3 3
4 4
6 4

80 5
5 5

Table 29: Valve opening times for Blirkert process valves

O - 10 - Flow-rate control with motor valve and 0 - 10 V control

(For schematic representation see Figure 37: Example of a flow-rate control with O - 10 V control)

Technical description:

= Motor ball valve with 0 - 10 V control.
= The max. process value change between closed and open position of the valve amounts to 20 I[/min.

= The control range of the valve is not restricted: VALV, MIN = 0, MAX = 10
(see chapter 12.17. VALV - Test function and setting of the control range).

= According to the manufacturer, the opening and closing time are 90 s each.

Calculation for Kpq:
100 %

_ . =509 i
S * 100 % / (/min)

Kpt =

The opening or closing time for the valve is taken into consideration by the reset time Ty. As start value for Ty
about 60 - 70 % of the valve opening time can be taken.

2P - T - Temperature control with open/closed valve

(For schematic representation see Figure 39: Example of a 2-state temperature control with open/closed valve)

Technical description:

= Solenoid valve.
= The process value change between closed and continuously opened position of the valve amounts to 10 °C.

= The time for the temperature change amounts to 20 s.

Calculation for Kpy:
100 %

Kpy =
P1 10°C

=10% /°C

= The reset time Ty can be set between 15 - 20 s.

= With the controller cycle time Trgg the switching frequency of the valve can be influenced.
Recommendation: Tggg = 0.5 - 0.25 Ty
77




burkert Tvpe 8611

FLUID CONTROL SYSTEMS Functions of the COhflg uration Level

MAN 1000094736 EN Version: G Status: RL (released | freigegeben) printed: 13.01.2011

78

Setting aid:

An unsatisfactory dynamic of the control is improved by increasing the proportional gain [Kp]. The fol-
lowing must be observed:

In the event of impermissibly high overshoots after set-point value jumps or in the event of an unstable
control, the proportional gain [Kp] should be reduced.

12.13.3. TREG - Setting the controller cycle time
This parameter is only available if quasi-continuous actuating parameters have been selected
(MODE = PCV, 2P - Tor 3P -T).

TREG defines the cycle time in seconds in that a set-point/actual value comparison is regularly executed and a new
manipulated variable is calculated. Within this time the pilot valve will be switched one time.

The parameter TREG has to be set in that way to get an acceptable life time of the valve on the one side and to
avoid an tolerable oscillation of the process value on the other side.
The parameter TREG should be smaller than the reset time [Ty]

12.13.4. TN - Setting reset time

With this parameter the I-portion of continuous or quasi-continuous control loops can be set.
The reset time [Ty] in seconds is the time that is required to obtain an equally large change in the manipulated
variable by the | portion, as occurs due to the P portion.

The time it takes for getting about 60 - 70 % of the process value change can be taken as an start value for Ty.

Tn can be selected between 0.01 and 999.9 s. When 999.9 is set, the I-portion is deactivated (independent from
decimal place).

12.13.5. DEAD - Insensitivity range (dead zone)

This function causes the process controller to respond only from a specific control difference. This protects the
control valves.

The dead zone is entered as an absolute value according to the unit selected in the UNIT menu.

Set-point Control

value (SP) + difference to the controller

Process
value

Figure 55:  DEAD; Insensitivity range (dead zone)
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12.13.6. KP T - Proportional gain of the cascaded temperature
control

This parameter is only available if the MODE = T + F process variable is selected and describes the proportional
gain of the superimposed temperature controller. In the cascaded temperature control, the flow-rate control serves
as subsidiary control circuit.

The proportional gain KP_T is scaled as follows:

K APV (flow-rate change in accordance with the unit selected in UNIT)
PT =

A°K (temperature change)

Setting aid:

For starting up the cascaded controller, it is purposeful to optimize only the flow-rate measurement first.
The corresponding setting in the menu:

= Set KP_T (proportional coefficient for the cascaded temperature control) to 0.0

= Set TN_T (reset timein [s] for cascaded temperature control) to 999.9

This switches off the temperature control.
The set-point value of the temperature control is taken over as the set-point value for the flow-rate control.

12.13.7. DE_T - Insensitivity range of the cascaded temperature
control

Analogously to the DEAD menu option (see chapter 72.73.5. ) this function causes the cascaded temperature
controller to respond from a specific control difference only.

The dead zone is entered as an absolute value according to the temperature unit selected in the UNIT menu.

12.13.8. INV - Effective direction between process value and valve
position

This function is used to set the effective direction between the process value and the position of the valve
(see Figure 56:). Selection of inverted or not inverted control is possible.

MAN 1000094736 EN Version: G Status: RL (released | freigegeben) printed: 13.01.2011
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Figure 56: INV; Effective direction between valve position and process value 79
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Display Description
INV
NO Not inverted or direct control (the process value increases with the opening of the valve)
YES Inverted control (the process value decreases with the opening of the valve)

Figure 57: Display INV

12.13.9. ZERO - Zero point shut-off

The zero point shut-off can be activated or deactivated. When the zero point shut-off is activated it is ensured
that the valves close securely.

Display Description
ZERO
NO No zero point shut-off. The control is continuous up to the lower limit value of the

value range defined in SETP-EXT (see chapter 712.5.) or up to the lower limit of the
range defined in VALV-MIN (see chapter 12.17.). The greater one of the two values is
relevant

YES Zero point shut-off is active. The control is continuous until the set-point value < 2% of
the upper value range of SETP-EXT has been reached.

If the 2% limit is not reached, all valve outputs are disconnected from the voltage
supply. When valves are controlled with 0 - 10 V or 4 - 20 mA, the control signal is set
to 0 Vor4 mA.

Figure 58: Display ZERO

12.13.10. STRT - Start value for active control

A start value can be defined for continuous actuating elements; this start value is approached immediately by the
actuating element when the control is started.

If the working point of the control valve is known, this can be set as start value. The working point of the valve is
then controlled very quickly. Depending on the selected actuating element, the following selection options are
available:

Selected actuating element Value range
Solenoid control valve (SCV), open/closed valve (2P - T, 3P - T) 0% - 100 %
Control valve with 0 - 10 V control (0 — 70) ov-10V
Control valve with 4 - 20 mA control (4 — 20) 4 mA -20 mA

Figure 59: Start value setting
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12.14. B_IN - Configuration of binary input

The binary input allows for starting various controller functions. The feedback from a limit switch (for filling level,
pressure, etc.), the feedback from a PLC, etc. may be binary input signals.

What menu options are displayed for the configuration depends on the actuating element set in the MODE menu.

Setting in the menu:

B IN “J— ~> NO =
A INV > (g [HGH Ho%
HOLD )
Enter value
v
0.9 seee gm0
SAFP (5 [HeH 17 szc;%- T
&) .
000:
*)
) mA
1 & 000"
y V¥
\ * The display depends on the actuating 000
element set in the MODE menu OPEN®
000
CLOS™®
stoP?_HTK > x [HIeH H s n [oren H &
™ V) [_cLos
oPEN® M (o [CHIGH HT&s
CLOS ™ )
v
B _Of1
Figure 60: B_IN; Configuration of binary input
Display Description
NO Binary input not active
INV Inverting of the effective direction defined in the PARA menu. By this, the controller can
be switched via an external signal from "cooling" to "heating", for example.
HOLD Stopping the controller when binary input is active. Valve remains in current position.
If control is active, the "2" is displayed.
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Display Description
SAFP Setting of a safety position that is approached when binary input is active.

Depending on the actuating element, the following options can be selected:

PRZV:  Control ratio in [%] for proportional valves

mA: Control in [mA] for drives with current input as manipulated variable
V. Control in [mA] for drives with voltage as manipulated variable
OPEN: Open valve completely

CLOS: Close valve completely

STOP Valve movement is stopped (e.g. if the valve has reached the limit stop).
The controller remains active and the binary input is automatically deactivated when the
limit stop is left. The following functions are available for selection:

OPEN: Opening movement is stopped
CLOS: Closing movement is stopped

These functions are only required when using valves without position feedback in con-
junction with limit switches.

If, for example, the set-point value has not yet been reached and the limit switch is
active, the opening or closing movement is stopped.

The STOP menu option is only displayed if, in the MODE menu, PCV, 2P — Tor 3P - T
was selected as actuating element.

OPEN Valve is opened. The opening is restricted by the value set in VALV, MAX
(see chapter 12.17. VALV - Test function and setting of the control range).

The OPEN menu option is only displayed if, in the MODE menu, SCV, 4 —200or 0 - 10
was selected as actuating element.

CLOS Valve is being closed. The closing is restricted by the value set in VALV, MIN
(see chapter 12.17. VALV - Test function and setting of the control range).

The CLOS menu option is only displayed if, in the MODE menu, SCV, 4 —200or 0 - 10
was selected as actuating element.

HIGH Binary input active if 3V < B IN< 30V

LO Binary input active if OV < B_IN< 2.7V

S

Table 30: Display B_IN

12.15. B_O1 - Configuration of the binary output

In this menu, the binary output for one of the following functions can be configured:

NO Binary output not active

PULS Pulse output (PULS)
Depending on a flow-rate, a pulse signal can be emitted.

LIMT Output for limit value monitoring (LIMT).
Depending on limit values, alarms or switching contacts can be set for the case that such values
are exceeded or not reached.

2P Output for discontinuous 2-state control (2_P).

Table 31: B_O1; Functions




Tvpe 8611 burkert

Functions of the COhflg uration Level FLUID CONTROL SYSTEMS

MAN 1000094736 EN Version: G Status: RL (released | freigegeben) printed: 13.01.2011

12.15.1. PULS - Configuration of the binary output as pulse output

In this menu, it can be defined when, referred to a specific flow-rate volume, a pulse signal is to be emitted.

The measuring units and the volume per pulse can be selected as followed:

M3

Cubic decimeters (liters)

IGAL

British gallon (Imperial)

UGAL

American gallon

M3

Cubic meters

U

Flow-rate volume per pulse (number of pulses) related to selected measuring unit

Table 32:

@

Measuring units for pulse output

Setting aid:

Selection of the number of pulses:

The pulse frequency fpy is calculated according to the equation

fpu =

Q (flow-rate)

PU (number of pulses)

The pulse frequency may never exceed the frequency of 150 Hz. Select the number of pulses PU so that
you obtain a max. frequency of 150 Hz for the maximum flow-rate.
A clock ratio of 50 % is emitted over the entire frequency range.

Setting in the menu:

ENTER
B O1 “~
A v
ENTER
N NO =
ENTER ENTER | |[ENTeR o o 0 _:o:_ ENTER L
PULS ~> DM3 ~ o |1/ s - /ﬁ\
&) |__IGAL
M |_uGAL 59/5 ‘1/
N
= 0.01
DPYV
For description of the configuration
see 12.15.2. LIMT - Configuration of the binary output as limit switch
For description of the configuration
= see 12.15.3. 2_P - Configuration of the binary output as
2-state controller
\
B 02
Figure 61: B_0O1; Configuration of the binary output as pulse output
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12.15.2. LIMT - Configuration of the binary output as limit switch

This menu can be used to set alarms or switching contacts if specific limit values are exceeded or not reached.

Setting in the menu:
B o1 1"

/) 7
~ [ wvo 175
For description of the configuration

see 12.15.1. PULS - Configuration of the binary output as pulse output

LIMT l—%—>

rReL H | 0002 »{0002
= HYLO = HYHI|
ABS HTL e FLow T H 0002500021
PRES PVLO PVHI
A
V) * The display depends
on the control variable
selected in the MODE
y menu (see chapter 12.3.)
L (A
5 05 H=L {0002 H <J>{0002
¥ P * -~ > N
z POSL = POSH
a
5 OCL)).L-I()?}- > 5 l\/lNC\z e[ &) [_HieH T
M| YES ~ Lo ]
INV
N O ENTER _» N O ENTER
N LED 3 A | e | KR
M| YES M| YES
LED TEXT

For description of the configuration

see 12.15.3. 2_P - Configuration of the binary output as
2-state controller

\
B 02

Figure 62:  B_0O1; Configuration of the binary output as limit switch (LIMT)
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Display Description
LIMT Selection for the binary output with the function as limit switch.
REL Limit states are monitored relatively to the set-point value (SETP) using a super-

imposed switching hysteresis between the limit values (SETP+HYLO) and
SETP-HYLO). If the set-point value (SETP) is changed, the monitoring limits are
adapted automatically.

See Figure 64:

HYHI:  Permissible exceeding of upper set-point value
HYLO: Permissible dropping below lower set-point value
Value range: HYHI, HYLO >= 0

Measuring unit: absolute, like defined in UNIT

ABS Limit values are monitored absolutely to fixed limit values (PVH/) and (PVLO).
Depending on the selected control variable and measuring unit following variables can
be selected:

FLOW:  Monitoring of flow

PRES:  Monitoring of pressure
TEMP:  Monitoring of temperature
LEVL:  Monitoring of level

VAL: Monitoring of conductivity, pH-value, concentration or process values
without indication of units (UNIT = NU)

PVHI: Upper switching threshold referred to analog process variable
PVLO:  Lower switching threshold referred to analog process variable
Value range PVLO, PVHI: PVHI > PVLO

Measuring unit: absolute, like defined in UNIT

POS Monitoring takes place relatively to the valve position (POS).

POSL: Lower switching threshold referred to valve position (%, mA or V)
POSH: Upper switching threshold referred to valve position (%, mA or V)
Value range POSL/POSH: POSH > POSL

DLY Time in sec for that the deviation must constantly be present.

INV Specify whether the limit switch is to be active inside or outside the monitoring
window.

YES: Binary output is active if the limit values are inside the monitoring window.

MAN 1000094736 EN Version: G Status: RL (released | freigegeben) printed: 13.01.2011

NO: Binary output is active if the limit values are outside the monitoring window.

HIGH| Binary output active at voltage of 24 V.

LOW | Binary output active at voltage of O V.
LED | YES: LED is on, if binary output is active
NO: LED is off, if binary output is active

TEXT | YES: Indication of error message (ERR), if binary output is active

NO: No indication of error message (ERR), if binary output is active

Table 33:  Display B_O1, LIMT
85
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Schematic representation of a limit value monitoring referred to fixed process value limits:

Process actual value

PVHI

PVLO

A

/— Process value
Y

2s

Active HIGH
(NC valve)
DLY =0s
Active LOW
(NO valve)

Al
Al

Active HIGH
(NC valve)
DLY =2s

(NO valve)

24V

Active LOW 24V

ov

ov

Figure 63:

B_O1; LIMT; Limit value monitoring referred to fixed process value limits

Schematic representation of a limit value monitoring relatively to the variable set-point value:

PV
Process actual
value

SETP + HYHI
SETP

A

_____ g —
I

SETP - HYLO

2s

Exceeding of
process value

Dropping below
process value

: Set-point

value

24V
ov

Active HIGH
DLY =0s
Active LOW

24V
ov

24V

Active HIGH Y

DLY =2s
Active LOW

24V
ov

Figure 64:

B_O1; LIMT; limit value monitoring relatively to the variable set-point value
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12.15.3. 2_P - Configuration of the binary output as 2-state
controller

In the discontinuous 2-state control, an open/closed valve is opened or closed depending on two limit values, for
example.

Setting in the menu:
B O1 ~
A o Hr s

pULS | For selection for binary output as pulse output

see 12.15.1. PULS - Configuration of the binary output as pulse output
&)

V] LIMT For selection for binary output as limit switch

see 12.15.2. LIMT - Configuration of the binary output as limit switch

2p H™|» REL | [™ 0002°H"<]»| 000:14H™
N A C Hylo | EE HYHI A
= 000.0’
M| sp H 6:\—>OOO.',Q: P Ra i e
ABS |

SPLO

| FLOW* H ™ —
* The display depends S ~ e
on the control variable PRES
selected in the MODE TEMP ®
menu (see chapter 712.3.) TEVL®

VAL™®

AEIRl

|_> 0002"% ] » 0002
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PVLO PVHI
ENTER
N
~A | |[ENTER ENTER ENTER
oo, el (g e
M [ row
I YES
INV
\
B 02
Figure 65:  B_0O1; Configuration of the binary output as 2-state control (2_P) 87
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Display Description
2P Selection for the binary output with the function as 2-state controller.
REL The 2-state control is implemented relatively to the set-point value depending on the

deviation between set-point value and actual process value.
If the set-point value is changed, the control limits are adapted automatically.
See Figure 66: B_0O1, 2_P; 2-state control relatively to the set-point value

HYHI:  Upper hysteresis

HYLO:  Lower hysteresis

Value range: HYHI, HYLO >=0

Measuring unit: absolute, like defined in UNIT

SP The switching of the outputs is done relatively to the set-point value (SETP) between
the limit values (SPH/) and (SPLO). This function can be used e. g. for opening

or closing an additional open/closed valve for extending the working range of the
control valve.

SPLO:  Lower switching threshold referred to set-point value
SPHI:  Upper switching threshold referred to set-point value

Measuring unit: absolute, like defined in UNIT

ABS 2-state control between the fixed limit values (PVH/) and (PVLO). Depending on the
selected control variable and measuring unit following can be selected:

FLOW: 2-state control of flow

PRES:  2-state control of pressure
TEMP:  2-state control of temperature
LEVL 2-state control of level

VAL: 2-state control of conductivity, pH-value, concentration or process values
without indication of units (UNIT = NU)

PVHI:  Upper switching threshold referred to analog process value.

PVLO:  Lower switching threshold referred to analog process value.
(PVHI >= PVLO)

The 2-state control between the limit values PVHI and PVLO can, for example, be
used for the filling level control in a tank.

DLy Time in sec for that the deviation must constantly be present.

INV Effective direction between the process value and the opening of the valve

YES: Inverted control direction

MAN 1000094736 EN Version: G Status: RL (released | freigegeben) printed: 13.01.2011

NO: Direct control direction (not inverted)

Example: The control is inverted, if the displayed process value decreases when the
valve opens.

HIGH | Binary output active at voltage of 24 V.

LOW | Binary output active at voltage of O V.

Table 34: Display B_O1, configuration as 2-state controller
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Schematic representation of a 2-state control relatively to the set-point value:

A A
PV

Process actual value

Set-point value

P ||

[ Process value
SETP + HYH] f------=:- -5 < N
- AHYHI |

SETP —= > —<
N 1 HyLo

SETP - HYLO [¢-------- e B e e T A 1

Time

Inverted control (cooling)

Active HIGH 24V
(NCvalve) 0OV

Active LOW 24V
(NOvalve) v

Direct control (heating)

Active HIGH 24V
(NCvalve) o0V

Active LOW 24V
(NOvalve) 0V

Figure 66: B_01, 2_P; 2-state control relatively to the set-point value
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12.1

5.4. Error messages for B_.O1 and B_0O2

B 01

B 02 Description

[ ErRr1 ||| ERR3 ||ERRT isdisplayed if the process value displayed by the monitoring window is

exceeded or not reached relatively to the set-point value

(PV > SETP+HYHI or PV < SETP-HYLO).

The last measurement value is displayed and the red LED is lit.

According to the definition made in B_O1, the binary output is set to LOW (0 V) or
HIGH (24 V).

The controller remains active.

RESET: The red LED goes off. The display and the binary output are reset automati-
cally as soon as the process value displayed in the monitoring window is once again
within the range of the set-point value.

ERR2 | | ERR4 | ERR?2 is displayed if the value displayed by the monitoring window is exceeded or

not reached absolutely to the fixed process value limit (PVHI, PVLO).

(PV > PVHI or PV < PVLO).

The last measurement value is displayed and the red LED is lit.

According to the definition made in B_O1, the binary output is set to LOW (0 V) or
HIGH (24 V).

The controller remains active.

RESET: The red LED goes off. The display and the binary output are reset automati-
cally as soon as the process value displayed in the monitoring window is once again
within the process value limit.

Table 3

5: B_O1; error messages

12.16. B_O2 - Second binary output

The binary output B_0O2 is only available for the control cabinet model of Type 8611.
The description for binary output B_0O2 is identical to that of binary output B_O7 (see chapter 12.15.).

As all models of the eCONTROL Type 8611 controller are equipped with the same software, the B_O2
menu option also exists in the assembly models for wall, rail, valve and fitting assembly, even though binary
output B_O2 is not available.

If B_02 is activated, an error message is displayed on the display or by the LED in accordance with the
defined limit values.
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12.17. VALYV - Test function and setting of the control
range

In this menu option, the actuating element can be operated manually, for instance in order to

= test how the process variable responds to the change in manipulated variable or

= to define the permissible control range of the actuating element.

It is recommended to carry out the settings under real process conditions if the process allows it.

12.17.1. Control with Pl-action structure

(Ty activated, Ty > 0), MODE = SCV, 0 - 10, 4 - 20, 2P -T, 3P - T

Setting in the menu:

VALV

4

* The display (PRZ, 0 — 10 or 4 — 20) depends on the actuating element set in the

MODE menu.
055 Display manipulated variable
s PRZ % (return to the process value display after approx. 2 seconds)
* The arrow keys are used to display and at the same time to change the
approx value of the manipulated variable.
2s| A Increasing of the manipulated variable of valve 1 (VLV1), bargraph length
lo..8]  increases from left (0 %, O V, 4 mA) to right (100 %, 10 V, 20 mA). *¥
~’| Decreasing of the manipulated variable of valve 1 (VLV1), bargraph length
- decreases from right to left. *¥ For MODE = 3P -T only valve 2 (VLV2) is
actuated, the bargraph moves from right (0 %) to left (-100 %).
\ 4
e 150| Display process value
= s LIH In the case of cascaded control, the two process values are dis-

3

played alternately.

Press the ENTER key to take over the current manipulated variable in
the buffer

5 055 Displays the value in the buffer

/7 END When the ENTER-key is pressed, no value is saved
when returning to the previous display.

Display of maximum manipulated variable as

N /:@1M(/)4)(() currently saved.

V) The ENTER key is pressed to take over the value
from the buffer (as displayed in END) for the
maximum manipulated variable.

000 Display of minimum manipulated variable as
ENTER
currently saved.
7 MIN A

The ENTER key is pressed to take over the value
from the buffer (as displayed in END) for the

minimum manipulated variable.

CgDE ** Depending on the selected actuating element (in the MODE menu), the manipulated variable is

increased or decreased by 1%, 0.2 mA or 0.1 V.
Operating range: 0 - 100 %, 4 - 20 mA, or 0 - 10 V.

Table 36:

VALV: menu setting for control with Pl-action structure (T,  activated, T, > 0)
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12.17.2. Control with P-action structure

(Tn deactivated, Ty = 9999), MODE = PCV, 2P -T, 3P - T
Setting in the menu:

1. Press the ENTER key to display the current process value. In the case of cascaded control, the process value
and the flow-rate value are displayed alternately

Press the up arrow key to open the actuating element, and the down arrow key to close the actuating element.

Press the up arrow key to operate the actuating element 1 (VLV1), and the down arrow key to operate the
actuating element 2 (VLV2). For MODE = 2P - T only the actuating element 1 (VLV1) can be operated with
the arrow up key.

Each time the key is pressed, the actuating element is operated for 40 ms. If the button is pressed continu-
ously the control of the actuating element will be continuously.

Press the ENTER key to take over the displayed process value in the buffer END.

2. Press the arrow keys to switch between the displays for the
- currently saved maximum value (MAX)
- currently saved minimum value (M/N)
in the buffer (END).

3. Press the ENTER key to confirm the selection and
= if END is selected, no change is made when returning to the previous display.

= When selecting MIN or MAX the value from the buffer is displayed.
It can be stored by pressing the ENTER key once again, or
can manually be overwritten using the arrow keys before saving.

Display Display
process value * buffer
ENTER 1 5 O ENTER 1 5 O ENTER
VALV —»
T = e H Ca & END s
A Al [~ .
0.9 [ Display -
MAX value Jéo V‘
E 1 80 ENTER 1 5_‘0'_ ENTER
) |7 max s S MAX s
Display
MIN value o | DA
5 O ENTER 1 5_:¢:_ ENTER
7B MIN A B MIN A
v * In the case of cascaded control, the two process values are displayed alternately.
CODE

Figure 67: VALV, menu setting for control with P-action structure (’ T, deactivated, T, = 9999)
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12.18. CODE - Code protection

Access to the configuration level can be protected by a code. Any unauthorized persons are thus denied access
and cannot change the parameters.

If the code protection is activated, there is a prompt to input the code prior to each blocked operator action.

The following operator actions are blocked if code protection is activated:
= Changing the controller parameters in operating state MANUAL under the PARA menu (see chapter 117.8.)
= Access to the configuration level (see chapter 12.7.)

Factory setting:

@ Upon delivery from the factory, the display in the CODE menu is set to 0000. This means that the code
protection is not activated. Switching to the configuration level (see chapter 9.2.7. Switching between the
operating levels and operating states) is done without query of the code.

Setting the code protection in the menu:

Enter
code
BE 0000 _[F= A value between 0001 and 9999 can be entered for the
CODE NN
A CODE = code protection.
v_ A A4 If 0000 is entered, the code protection is not activated.
l ,,,,, e
DSPL

Figure 68: CODE; Setting the code protection

12.18.1. If you have forgotten the code

If you have forgotten the code, access is possible using a master code.

In this case, please contact your the sales office responsible for you. The contact details can be found on our
homepage under www.burkert.com => Biirkert = Company = Locations

MAN 1000094736 EN Version: G Status: RL (released | freigegeben) printed: 13.01.2011
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12.19. DSPL - Setting the display

In this menu, the following settings for the display can be made:

= Activation of the background lighting

= Define what value or what manipulated variable should be displayed after switching on the voltage.

Setting the display in the menu:

DSPL % L, NO The background lighting remains switched on continuously.
\_|—“ (A] L OFF
\4
- & YES The background lighting switches on when the button is
L OFF pressed and switches off automatically after 60 seconds.
mﬁ\ > Display process actual value
CMD Display manipulated variable
only for continuous contro
N (only f i | (MODE
) =S8CV,4-200r0-10)

see chapter 72.3.2.)

BOTH Display set-point value and process

actual value

SETP Display set-point value

\ /
FACT

Figure 69: DSPL; Setting the display

Display Description

PVAL Display process actual value. Depending on the unit selected in the UNIT menu

(see chapter 12.4.) the corresponding process actual value with unit is displayed.

In the case of cascaded control, the temperature and the flow-rate value are displayed alter-
nately. In the case of ratio control, the two flow-rate values are displayed alternately.

CMD Display manipulated variable. Depending on the actuating element selected in the MODE
menu (see chapter 72.3.) the following is displayed:

PRZV:  Display manipulated variable for control of proportional valve in [%]

4 —20: Display manipulated variable for control of analog actuating element in [mA]

MAN 1000094736 EN Version: G Status: RL (released | freigegeben) printed: 13.01.2011

0-10: Display manipulated variable for control of analog actuating element in [V]

The CMD function is not available for selection for the actuating elements PCV, 2P — T and
3P-T.

BOTH Set-point value (SETP) and process actual value (PVAL) are shown on one display

SETP Display set-point value. Depending on the control variable selected in the MODE menu
(see chapter 72.3.) the following is displayed:

SET: Display set-point value for process control

RATI: Display set-point value for ratio control
o4 Table 37: Display DSPL
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12.20. FACT - Reset to Factory Settings

In this menu, the controller Type 8611 can be reset to the factory settings it was delivered with.

Setting in the menu:

Enter access

code 0003
ACT Em;i\ | 0 00:3:._ Em:ﬁ\ |, NO Return without resetting of the settings
‘—|‘ CODE Ay L_FAcT
N~ M| YES Resetting to factory settings upon
- FACT delivery
l s
U xx
Figure 70: FACT; Reset to Factory Settings

12.21. U_xx, B xx - Display of the program version and
software version

= In the U_xx menu, the program version of the controller Type 8611 is displayed.

= In the B_xx menu, the software version of the controller Type 8611 is displayed.

Menu display:
U_xx Display program version
\4
wore gm0
* Eo Display software version.
B xx A xxx After pressing the ENTER key, the sub-version is displayed
A for 2 seconds
A\
cese m
v
END
Figure 71: U_xx, B_xx; Display of the program version and software version
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12.22. END - Leaving the configuration level

Press the ENTER key in the END menu option to leave the configuration level. After that, the controller is once
again at the process operating level and in the AUTOMATIC operating state (see chapter 9.2.7. Switching
between the operating levels and operating states).

If the arrow keys are pressed, the controller remains at the configuration level and switches to the next or the pre-
vious menu option.

B

MODE

Menu selection
of the
configuration level

END ? Switching to the process operating level
=) AUTOMATIC operating state

-

Figure 72: END; Leaving the configuration level
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13. OVERVIEW SETTING PARAMETERS

Continuous control Quasi-continuous control Discontinuous
control
Actuating Propor- | Linear actuating Process | Open/ | Open/ Open/ Open/
element tional element valve closed |closed closed closed
valve valve rotary valve valve
actuator
g | Program SCV 0-10 4-20 PCV 2P-T |3P-T 2P-T |3P-T
8 MODE
< | Control PWM [-] [-] [-] [-] [-] [-] [-]
_§ frequency
g |Operating | [-] [ [ [ NC/NO |NC/NO  |[NC/NO |[NC/NO
_ g principle
é_ 3 Minimum [-] [-] [-] TMN1/ | TMN1 TMN1/ TMN1 TMN1/
g % control time TMN2 [ms] TMN2 [ms] TMN2
- = [ms] [ms] [ms]
8
s
g Control Pl oder P Pl oder P
% structure P (Ty = 9999) P (Ty = 9999)
'g Proportional | KP1 KP1 KP1 KP1 KP1/KP2 | KP1 KP1/ KP2
- gain [9%/PV] | [%/PV] [%/PV] [9%/PV] | [%/PV] (=9999) | (=9999)
[0}
8 Reset time | TN N N -] ™ N -] B
e [s] [s] [s] [s] [s]
& Cycle time | [-] ] -] TREG |TREG |TREG ] -]
2 [s] [s] [s]
o Dead zone DEAD DEAD DEAD DEAD DEAD DEAD DEAD DEAD
(;C,D' g [A PV] [A PV] [A PV] [A PV] [A PV] [A PV] [A PV] [A PV]
g gt_ Control INV INV INV INV INV INV INV INV
= | direction (Yes/No) | (Yes/No) | (Yes/No) | (Yes/No) | (Yes/No) | (Yes/No) (Yes/No) | (Yes/No)
z 3]
z © | Zero point ZERO ZERO ZERO ZERO ZERO ZERO ZERO ZERO
%’ g shut-off (Yes/No) | (Yes/No) | (Yes/No) | (Yes/No) | (Yes/No) | (Yes/No) (Yes/No) | (Yes/No)
% 8 Startposition | STRT STRT STRT [-] STRT STRT [-] [-]
8_ Te of control [0-100] |[0-10] [4-20] [0-100] |[0-100]
z |5
= O | Additional control parameters for setting a cascaded control loop (MODE = T + F)
Proportional | KP_T KP T KP T KP T KP T KP. T KP T KP. T
gain [9%/°K] [9%/°K] [9%/°K] [9%/°K] [9%/°K] [9%/°K] [9%/°K] [9%/°K]
Reset time TN_T TN_T TN_T TN_T TN_T TN_T TN_T TN_T
[s] [s] [s] [s] [s] [s] [s] [s]
Dead zone DEAD DEAD DEAD DEAD DEAD DEAD DEAD DEAD
[A °K] [A °K] [A °K] [A °K] [A °K] [A °K] [A °K] [A °K]
Table 38: Overview setting parameters
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14.

MAINTENANCE, TROUBLESHOOTING

The process controller Type 8611 is maintenance-free when operated according to the instructions in this manual.

Malfunctions

The table below contains the possible error messages with cause and remedial action.

Display / action

Cause

Remedial action

ERR1 is displayed and red LED is
lit. The process actual value is still
displayed.

Binary output B_O1 is activated.

The control remains active.

The process value displayed
by the monitoring window is
exceeded or not reached rela-
tively to the set-point value
(see menu function B_O7 /
LIMT / REL, chapter 12.15.).

ERR2 is displayed and red LED is
lit. The process actual value is still
displayed.

Binary output B_O1 is activated.

The control remains active.

The process value displayed

by the monitoring window is
exceeded or not reached abso-
lutely to the fixed process value
limit

(see menu function B_O1 /
LIMT / ABS, chapter 12.15.).

For description see
chapter 12.15.4. Error
messages for B_O1 and
B 02

ERR3 is displayed and red LED is
lit. The process actual value is still
displayed.

Binary output B_O2 is activated.

The control remains active.

The process value displayed
by the monitoring window is
exceeded or not reached rela-
tively to the set-point value
(see menu function B_O2 /
LIMT / REL, chapter 712.16.).

ERR4 is displayed and red LED is
lit. The process actual value is still
displayed.

Binary output B_O2 is activated.

The control remains active.

The process value displayed

by the monitoring window is
exceeded or not reached abso-
lutely to the fixed process value
limit

(see menu function B_O2 /
LIMT / ABS, chapter 12.16.).

For description see
chapter 12.15.4. Error
messages for B_O1 and
B 02

Display ERR5
control is deactivated and valve
closes.

Sensor input signal of
process actual value < 2 mA.

Check sensor or cables.
Acknowledge with ENTER
key.

Display ERR6
control is deactivated and valve
closes.

Set-point value input signal
< 2mA.

Check sensor or cables.
Acknowledge with ENTER
key.

Display ERR7
control is deactivated and valve
closes.

No temperature sensor (PT100)
connected.

Check Pt 100 resistance
thermometer.
Acknowledge with ENTER
key.
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15. PACKAGING AND TRANSPORT

NOTE!

Transport damages!

Inadequately protected equipment may be damaged during transport.
= During transportation protect the device against moisture and dirt in shock-resistant packaging.

= Do not allow the temperature to exceed or drop below the permitted storage temperature.

16. STORAGE

NOTE!

Incorrect storage may damage the device.

= Store the device in a dry and dust-free location!

= Storage temperature: 0 — +70 °C.

17. DISPOSAL

— Dispose of the device and packaging in an environmentally friendly manner.

NOTE!

Damage to the environment caused by device components contaminated with media.

= Observe applicable disposal regulations and environmental regulations.

Observe national waste disposal regulations.
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