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Flow-Meter DF 9648

Flow measurement with pulse sensors

:SENSECI

Features
® LED-Display 14.2 mm red

® Measuring range programmable
-99999 ... 99999 Digit

® 0 ... 3 decimals programmable

® 2 totalizers programmable
indicating range -99999 ... 999999 digit

® Additional 2nd measuring input DIN 96x48 mm

® Pulse output for external evaluation

® Max. 4 alarm outputs,
relay (SPDT) or electronic voltage free

® Isolated analog output
0/4 ... 20 mA, 0/2 ... 10 V DC (depends on burden)

® Front protection IP65

General

The Flow-Meter DF9648 is used in food technology, chemical and pharmaceutical industry and water technolo-
gy. In connection with any type of pulse flow sensor the actual flow rate and total flow can be measured, dis-
played and converted to an analog output signal. Using the alarm outputs a dosage of quantity may be reali-
zed.

Short information
Programming Parameters are programmed via front side membrane keypad

Flow rate measurement The measured values are averaged continuously over a period of 0.1 ... 10 s (pro-
grammable). Please notice, for real measurement at least 2 positive pulses are nee-
ded within programmed time interval.

Totalizers Totalizers can be reset manually or by external signal. While the daily totalizer is also
reset with power-off, the overall totalizer is zero voltage protected

Alarm outputs Switching performance min. or max., hysteresis, on-delay time and off-delay time are
programmable in range from 1 sup to 9 h.

Analog output Proportional to the display value an isolated analog output signal 0 ... 20 mA/
0..10VDCor4..20mA/2..10V DC can be generated. Start value and end va-
lue are programmable. Dependent on burden, the output switches from current to
voltage.

Pulse output Allows an external summation of flow quantity.
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Technical data

Power supply
Supply voltage
Power consumption
Working temperature
Rated voltage

Test voltage
Konformitat

Measuring input
Type

Input coil

Input NPN-sensor
Input PNP-sensor
Input Namur-sensor

Input relay
Measuring frequence

Reset-input

Accuracy
Sensor supply

Display
Parameter display
Display range

Output

Relay
Transistor
Analog output

-Accuracy
Pulse output

Panel case

Weight

Electrical connection
Protection

:SENSECa

: 230 VAC 210 %; 115V AC +10 %; 24V AC +10 % or 24 V DC +15 %
: max. 3.5 VA, with analog output 5 VA

:-10...+565°C

: 250 V=~ acc to VDE 0110 between input/output/supply voltage

degree of pollution 2, over voltage category IlI
: 4 kV=, between input/output/supply voltage

. CE

: Sensor with AC-output (coil), Namur-Sensor or e.g. Hall-Sensor

(rectangular pulse) programmable. Alternative external pulses 0/5 ... 24 V DC
: Switching threshold programmable from 5 ... £2000 mV
pull-down resistor 100 kQ

. Low level < 0.9V,
. Low level < 0.9V,
. Low level < 1.2 mA,

pull-down-resistor 1 kQ
: Pulse width min. 5 ms

: InputAorB
Input Aand B
: Low level < 0.9V,

pulse width min. 5 ms, reset at rising edge

: £0.1 % %1 Digit

0.1 Hz ... 15k Hz (relay max. 30 Hz)
together 0.1Hz ... 8 kHz (relay max. 30 Hz)
high level > 2.1 V pull-down-resistor 20 kQ,

high level > 2.1 V, pull-up-resistor 20 kQ
high level > 2.1V, pull-down-resistor 20 kQ
high level > 2.1 mA, hysteresis 0.5 mA,

: 8 V DC stabilized (Namur), 24 V DC (coil, NPN, PNP, Push-Pull), Ri approx. 150 Q,
max.50 mA (25 mA with 4 relay outputs)

: LED 14.2 mm red

: LED 2-digit red, 7 mm (parameter - and output indicator)
: Flow =-99999 ... 999999 Digit, Totalizers = -99999 ... 0 ... 999999 Digit
with leading zero suppression, max. 3 decimals

daily totalizer is not voltage safe; overall totalizer is voltage safe

: SPDT <250 V AC <250 VA <2 A, <300 V DC <50 W<2 A
: max. 35 V AC/DC/100 mA, with short circuit protection and optical isolation

: 0/4 ... 20 mA burden <500 Q; 0/2 ... 10 V burden >500 Q, isolated

Automatic output changing (burden dependent)

0 0.1 %; TK0.01 %/K

: Transistor <5 Hz, Relay <0,1 Hz (max 500,000 switching cycles)

pulse-width 100 ms

: DIN96x48 mm Material PA6-GF; UL94V-0

: max. 390 g

: Clamp terminals, 2 mm? single wire, 1,5 mm? flexible wire, AWG14
: Front IP65, terminals IP20, finger safe acc. BGV A3

Dimension
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Connection diagrams

Terminal strip A

Sensor with Sensor with Namur Sensor mit Switch contact
Transistor output Push-Pull output Sensor AC output
(cail) +

%

j// """""""""""""

K

‘L Reset

Terminal strip B (varies with version)
2 alarm outputs

Relay Transistor
@
e
©
O
d e
(2

Terminal strip C (varies with version)
2 alarm outputs

Relay Transistor
@3 (>—7,
'@ A3 i) A3
(59— (19—,
O, (o—>"
'@ A4 () A4
@® (89—

Terminal strip D supply voltage (varies with version)

~—2(9 L1 ~—(9 Ll
230V B 115V L
~ (20) ~—(20)

Total totalizer

+ Reset
e
© Daily totalizer

24/8V*
e max. 50mA

*Transmitter supply
Analog output
AO
[>G3)—>+
0/4...20mA
(9
0/2...10V DC
(15 _
(9
@,
(9
~_> L1 + _> L1
24V —  2avDC :
~—(20 - —(20
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Controls and indicators

Field for
additional text

Process value

Parameter display
or activated
alarm outputs

Field for unit
Parameter button
Down button
Up button

Description

Operation of the device is arranged in 2 levels. While programming, pressing the button g saves the current
parameter and moves to the next programming step. For selection within a parameter or for entering data, use
buttons &) and = .

Button combinations:
& + = one parameter back.
6 + |a) setting parameter to zero or minimum value.

After powering up, the device is located in the Working level. The actual flow rate, daily and overall totalizers
can be displayed and changed.
Pressing the button g3 for more than 2 seconds, activates the Configuration level. Now all the parameters

which defines the function of the panelmeter can be programmed. These are the measuring input, input confi-
guration, totalizer, switching performance of the alarm outputs and the analog output signal.

After finishing the configuration or when no button was pushed for more than 2 minutes, the program returns to
the working level. Leaving the configuration level is possible at any time by pressing the button g for more

than 2 seconds.
Parameter display as status indicator for the alarm outputs A1-A4.
ﬁb ﬁb Segments f (A1 / A3) and/or b (A2 / A4) are flashing with 2 Hz, when delay time is active.

QC ° §¥° Segmentse (Al/A3) or c (A2 /A4) are output indicators.
A1 2 3 4

Error messages:

PE When reading this message in the parameter display, a parameter failure has been occurred.
The display flashes. When pushing one of the buttons the error code will be deleted and the de-
vice is running with factory settings. Configuration and function of the device must be checked. If
the error occurs again, please ship the device to factory for repair service.

Ltoc Programming lock active = see configuration page 10
Display Overflow of the display range
flashes

Start-up note:
Before setting into operation, the device must be configured for the intended use. = see page 6
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Notes to representation

]
I : Parameter is only displayed if configured

_ Parameter is only displayed if included (see order code)

Note:  All parameters can be called if they are not blocked by other programmed parameters and if they are
available. Factory settings are shown at the configuration level in the display graphic.

Working level
Button Display Description

Primary process value
8 3 The standard version displays the flow rate as primary process value. With option
12 even the totalizer can be programmed as primary process value.
Additional indication of the output state
(only if installed and activated).

Hn

Secondary process values

If no button was pressed, the primary process value will be displayed automati-
cally after 2 minutes. An overflow of a secondary process value will set display
flashing with 399999 or -39999).

g

', 8 Daily totalizer (quantity of the day)

. ' Reset to “0" or programmed start value (parameter 15) by

L dE : pressing buttons & and =] simultaneous.

""""""""" Display will alternating between totalizer value and programmed measuring unit
(see page 8, parameter 13).

 + Overall totalizer (overall quantity)
, gS 1 J | Reset not possible in working level
Coe T . Display will alternating between totalizer value and programmed measuring unit
e (see page 8, parameter 13).

. Flow rate.
4 8 3 . If a totalizer is programmed as primary process value (see page 8, parameter 19).
- . Display will alternating between flow rate and programmed measuring unit (see
T page 8, parameter 13).

e [} 85 ;. Setpoint alarm output Al (acc. to configuration)
: Setting possible from -99399 ... 999399 digit
LR . with buttons &) and =.

Note: Settings of alarm outputs Al to A4 are identical.

-0 —08— 8 —
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Configuration

Button Display Description (Display graphic shows factory settings)
Press Configuration level
2s 1
Measuring principle (sensor) input A and B
R ey e
LU 1| cuic . coll
; apn . pPoP . transistor
(Na]
NRnnur : Namur
rELRIS . relay (external switch contacts)
Selection with buttons |a] and =).
C)l For sensors with push-pull output, # 72 must be selected.
(e.g. flow sensor FS222, = see page 11).
2 i,
; 1 M M Input sensitivity / switching level for AC-signal ({0 /L
l i 1UU: setting possible from £ 5 ... 1333 mV with buttons &y and .
D Er : Note:  The switching level of the input should be programmed as high as pos-

sible. Please take into consideration that the amplitude of the output sig-
nal is getting lower, with less flow. Not used inputs should be connect to

g terminal 3 (gnd).

R 'b Input function
l Aub addition of input Aand B

Fu A-b subtraction of input A and B
Selection with buttons & and ).

Q

For K-factor see type label or data sheet of the used sensor.

Decimals K-factor of flow sensor input A
. 0 ... 5 decimals
d! Selection with buttons |a] and [=).

K-factor of flow-sensor input A, stated in pulses/litre.
. Other units must be converted to pulses/litre.
Fi Setting possible from / ... 999959 digit with buttons & and =.

M M| Decimals K-factor of flow sensor input B
LUV | 0. 5decimals

dl Selection with buttons |aj and ).

9 — 80— 8 —

continue
page 7
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Button

!

0

-—

0

0

-—

0

continue

page 8

Display
7

10NN
Loy

Fe

10

c3

rt

11

<2

dP

' Totalizers active / not active
+ Selection with buttons & and .

.................

:SENSECI

Description (Display graphic shows factory settings)

K-factor from flow-sensor input B, stated in pulses/litre.
Other units must be converted to pulses/litre.
Setting possible from /... 999959 digit with buttons & and =.

Measuring unit of flow

L EEF . litre/time base
n=3 . m3/time base
6RLLON . gallon (US)/time base
bArFFEL . barrel (US)/time base

Selection with buttons |a] and |=).
(Time base “ £ b " see parameter 9)

Time unit flow rate (e.g. L/s , m3/h)

SECL : second
TS : minute
hour : hour

Selection with buttons |aj and ).

Refresh time (measuring interval)

Attention!

Within programmed refresh time at least 2 positive slopes of the input signal must
be detected.

Setting possible from &./ ... /8.0 s with buttons (&) and .

Decimals of flow process value
0 ... 3 decimals
Selection with buttons & and ).
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Button Display Description (Display graphic shows factory settings)
13
© 4 1 _: Measuring unit of totalizers
' ' ] . B
l hL’tE'- LiEEr - litre/time base
LY D a3 : m3/time base
""""""""" 6RLLON . gallon (US)/time base
bArFFEL . barrel (US)/time base
Ol Selection with buttons |aj and ).
R
M . Decimals for totalizers
hU 0 ... 3 decimals
CEd + Selection with buttons &) and .
1S e,
M Start value of both totalizers
: U . Setting possible from -99939 ... 399939 digit
reg + with buttons &) and .
6
M . Actual value of daily totalizer
b U _E Reset to programmed start value (parameter 15) by
L dE + pressing buttons |a| and & at the same time.
K A
M Actual value of overall totalizer
o U _E Reset to programmed start value (parameter 15) by
' ot + pressing buttons &) and ¥ at the same time.
18

F F . External reset of overall totalizer

. (] off : only internal reset in the configuration level allowed
VEr on . external reset signal connected to terminal 4 possible
""""""""" Selection with buttons |a] and =).

19

l N F, Selection of primary process value (option 12)
] L FL . flow
- L dE . daily totalizer
T ot - overall totalizer

Not selected values can be displayed as secondary process values in the working

g level.

Selection with buttons &) and =).

continue
page 9
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Button Display
20

Description (Display graphic shows factory settings)

Alarm function of output Al
l offF of F p: off
8! FL . flow
dt . daily totalizer
ot . total totalizer

W]

Selection with buttons |aj and ).

21
T ! Switching performance of alarm output A1
. on_t gn. : (min) continuous contact: on-off
- L on . (max) continuous contact: off-on
""""""""" Selection with buttons & and =).
22 i,
: M Set point of alarm output Al
P U/ Setting possible from -93333 ... 333393 digit
-0 + with buttons & and =.
)
23 s
: 8 M Hysteresis of alarm output Al
oL L/ Setting possible from /... 333333 digit
CH ! + with buttons & and =.
24

—
£
o
o
Ccd
<

Q

Switch-on delay time output A1
Setting possible from 888.00 ... 3.00.00 (h.mm.ss)
with buttons |a) and =J.

: Switch-off delay time output Al

n NN nNnN

\ Setting possible from 8.868.00 ... 380.00 (h.mm.ss)
. with buttons &) and |=.

Note:

:SENSECI

The switching delay time can be delaying additional to the measuring interval (pa-

rameter 10).

26
Alarm function of alarm output A2
l OF ’c off : offp
a2 FL . flow
dt . daily totalizer
ot . total totalizer
g ' P . pulse output
Selection with buttons |aj and ).
continue
page 10



Senseca Germany GmbH
Tenter Weg 2-8 | 42897 Remscheid | GERMANY
Phone: +49 2191 9672-0 | Fax: +49 2191 9672-40
info@senseca.com | www.senseca.com

Button

&)

continue
page 11

Display

32

-

33

oFF

AF

Description (Display graphic shows factory settings)

Selection with buttons |a] and =).

Set point of alarm output A2

: Switching performance of alarm output A2
I oni : (min) continuous contact: on-off
L on. . (max) continuous contact: off-on

Setting possible from -89339 ... 399399 digit

with buttons |a) and =).

Hysteresis of alarm output A2
Setting possible from /... 839999 digit
with buttons &) and =).

Switch-on delay time alarm output A2

Setting possible from 8.80.00 ... 8.00.00

with buttons |a] and =].

Switch-off delay time alarm output A2

Setting possible from 8.86.80 ... 8.80.00

with buttons |a) and ).

(h.mm.ss)

(h.mm.ss)

:SENSECI

Note: The parameter settings for A3 ... A4 have to be configured the same way

asAl

Pulse output

Volume per pulse in the programmed measuring unitof flow.
Please note the maximum output frequency (see technical data).
For indication of negative flow rates (via input B), it is possible to set an alarm

output to “0".

Setting possible from / ... 39998 digit with buttons & and =.
Example: measuring unit &€ /..., configuration /8. All 10 litres an impuls will

be generated.

Assignment of the analog output

ofF . off

FL . flow

dt . daily totalizer
ot . total totalizer
Selection with buttons |a] and |=).

-10 -
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Button Display Description (Display graphic shows factory settings)
34 .,
; ’n] '8 M Configuration of analog output
U LU -20mA (0-10V DC)
‘A o r Y4 -2 0mA (2-10V DC).

Dependent on burden the output switches from current to voltage mode.
(2 500Q = current output, > 500Q = voltage output).
Selection with buttons &) and =).

0

Start value for analog output
Setting possible from -399599 ... 399939 digit with buttons &) and .

End value for analog output

Setting possible from -33559 ... 399599 digit with buttons & and =.
‘A5 . If the start value A5 >end value AE£ , the output works with decreasing
""""""""" characteristic.

9 — 0 -
=
€3

37
Parameter lock
l o F F off : no lock
L e fonf : configuration level locked
Ll . all parameters locked
LARL : only with analog output (for factory settings)

Q

Selection with buttons (&) and =).

83 Return to the working level.

Hn

-11 -
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Ordering code

L 2. 3. 4. 5. 6. 7.
| - |

1. Terminal strip A
1 Input for sensors with AC-signals (coil),
pulse signal (Namur, NPN, PNP, Push-Pull)
or switching contact

DF9648 -

2 as 1, but additional 2nd measuring input
for addition / subtraction

2. Terminal strip B

00 not installed
2R 2 alarm outputs Relay
2T 2 alarm outputs Transistor (1 alarm / 1 pulse output Option11)

3. Terminal strip C

00 not installed

2R 2 alarm outputs Relay

2T 2 alarm outputs Transistor

AO analog output 0/4...20mAor0/2..10V DC

isolated

4. Terminal strip D supply voltage

0 230 VAC +10 % 50-60 Hz
1 115V AC +10% 50-60 Hz
4 24V AC +10% 50-60 Hz
5 24V DC +15%
5. Options
00 without option
11 pulse output external applications (only in connection with terminal strip B)
12 primary process value programmable as flow, daily - or overall totalizer

6. Unit (appears in the unit field)

7. Additional text (appears in the field for additional text
max. 3 x 90 mm, WxH)

03/25-V1.7-01

-12 -



