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4-20 mA Filtering

Filtering of the 4-20 mA signal allows smoothing of
the otherwise instantaneous output delivered by
the CentriFlow Meter’s electronics. The 4-20 mA
signal can be filtered from 1/4s up to 10s incre-

ments, however the mathematical method of

filtering differs depending on the desired
increment. For filtering under 3s, a simple moving Moving Average

average filter is used. For filtering of 3s or higher,
. . . . Moving Average
an exponential moving average is utilized.

Simple Moving Average:

The formula for a simple moving average filter is shown below. Press one of the Filter Buttons
to select the desired time increment for the filter. For example, a time increment of 1 second
will filter (or average) 200 samples of the input signal to create the 4-20maA filtered output sig-
nal. This is because the transducer input sample rate is 200 samples per second. The 4-20mA
output signal is updated at the same sample rate as the input signal. However, the output sig-
nal will be delayed by the selected time.

M-1 X[ ] = input signal

-1 . . Y[ ] = output signal
Y[l] T 1/M z X[l + ]] M = number of points
j=0 Filter=1/4,1/2,1,2,3s
Exponential Moving Average:

The formula for an exponential moving average filter is shown below. The time increment se-
lected determines the value of the smoothing coefficient constant as seen in the following for-
mula.

S; = Exponential Moving
Average at time (t)
Si=axYi+(1-a)xSi a = Constant Smoothing
Coefficient
Y; =Sample at time (t)
Filter=3,4,5,6,7,8,9, 10s

* Please note that the 4-20 mA filtering option will not be visible via the HMI plot
screen. Any 4-20 maA filtering will also not function if transmitting data via Ethernet
or another internet protocol.
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Software Setup of the 4-20 mA Filter

The 4-20 mA filter allows local filtering of the 4-20 mA flow rate signal and can be filtered in
1/4s up to 10s increments. Please note that the 4-20 mA Filter can not be transmitted via Re-
mote Communications Protocol. The settings for enabling your 4-20 mA filter are found on
the CAL.FILTER page, accessed by first pressing the CAL Button from the Main Menu, and then
pressing the FILTER Button from the TOP.CAL page. The procedure below describes how to
set the 4-20 mA filter of the flow rate signal locally.

1. The 4-20 mA filter is automatically set to OFF.

To enable the filter, you must select either the ' 7
SIMPLE MOVING AVERAGE or the EXPONENTIAL ™=

AVERAGE filter for the appropriate filter.
2. The different options for filtering are listed
below. Press the appropriate button and a pop-
up menu as seen to the right, will be displayed.
Click the desired filtration increment.
4. Press the OK Button in the top right hand corner
to accept this value.

w

Filter Options

Simple Moving Average Exponential Moving Average
1/4s 3s
1/2s 4s
1s 5s
2s 6s
3s 7s
8s
9s
10s
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Rate Filtering (Optional)

Filtering of the rate, as seen on the TOP.RUN allows smoothing of the otherwise instantaneous
output delivered by the CentriFlow Meter’s electronics. The filtering method is similar to the 4
-20 mA Simple Moving Average filter with some specific differences. Whereas the 4-20 mA
filter is a local filter only, the Rate Filter allows filtering of the output that is transmitted via
Ethernet or any other Internet Protocol. The Rate filter can be implemented in two distinct
ways. The Rate Filter can be fixed, filtering in anywhere from Os to 10s at .1 second intervals.
The Rate filter can also be adaptive so that it changes or adapts to changes in your process
The filter takes in information from your VFD as well as the 4-20 mA signal
that instructs it and uses this data to adapt the time interval of the filter to
the specific dynamic system.

Field Installation of the Adaptive (Rate) Filter

Installation of the Adaptive (Rate) Filter requires the purchase of the Adap- \
tive (Rate) Filter option. Once purchased, successful installation
requires both a mechanical installation as well as a software con-
figuration.

Hardware Requirements: IAMAOOO6 - Provided upon purchase

1. Mount the IAMAQO06 on the upper DIN rail between the
power terminals and the mechanical relay(s).

2. Open the upper, the center and right hand wire ways within the Digital Electronics by re-
moving the tops of the wire ways.

3. Route the 4 (four) wires from the top side of the IAMA00O06 into the top wire way, over to
the right and down to the center wire way. The yellow and white wires are pre-terminated
with a TBB connector. This will plug in to the bottom  center connector of the DCE (blue
box), and is labeled TBB on both the connector and receptacle. The red and black wires
should continue to the left through the center wire way, and will terminate at +24VDC and
0VDC, Customer Connections #1 and #2.

4. On the bottom side of the IAMAOOO6, there are 4 terminals. Terminals 1 (one) and 2 (two)
are the input for the device. Terminal 1 (one) is the positive current loop input and should
connect to the positive terminal of the current loop source. Terminal 2 (two) is the nega-
tive current loop input and should connect to the negative terminal of the VFD/Controller.

* Please note that the Adaptive (Rate) filter will be visible via the HMI plot screen.
The adaptive (Rate) filter functions if transmitting CentriFlow output via Ethernet or
another internet protocol, but will not function if using 4-20 mA output.
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Configuration of Fixed (Rate) Filter

The Fixed Rate Filter must both be enabled and must also be configured by entering a time
interval in the appropriate location. To enable the
Fixed Rate Filter, please follow the below instruc-
tions from the PRF.FILTER page. The PRF.FILTER But-
ton is found by pressing the PREFRENCES Button
from the Main Menu.

1. Press the FILTER ENABLE Button so that “Yes” is
displayed to the right of the button.

2. Press the FILTER TYPE Button and choose “Fixed”
from the pop-up menu.

Now you must enter a fixed time interval for the
Fixed Rate Filter. Begin this process by pressing the FIXED TIME Button. You can enter any
value from Os to 10s in .1s intervals. Once the time interval has been selected, press the OK
Button in the top right hand corner.

Please note that you will not need to enter any information under the ADAPTIVE SETUP if the
Fixed Rate Filter is currently enabled.
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Configuration of Adaptive (Rate) Filter
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The Adaptive Rate Filter must both be enabled and must also be configured to your specific

installation. In order to do so, a single calibration
point (the length of pulsations at a specified VFD
output) must be entered. To enable the Adaptive
Filter, please follow the below instructions from the
PRF.FILTER page.

1. Press the FILTER ENABLE Button so that “Yes” is
displayed to the right of the button.

2. Press the FILTER TYPE Button so that “Adaptive”
is displayed to the right of the button.

3. Press the ADAPTIVE SETUP Button in order to
begin configuration of the adaptive filter.

Pressing the ADAPTIVE SETUP Button will take you to
the PRF.PULSE FLOW page (right). In order to use
the adaptive filter feature it must be configured to
the specific site installation using the calibration
point mentioned above. The calibration point in-
volves both the Pulsating Flow Period and the VFD
Control In value, as seen on the PRF.PULSE FLOW
page. One method to determine these values is to
run your VFD at a known setting and measure the
pulses on the RUN.SCOPE plot. The plot type is se-
lected from the TOP.PRF page. The Scope plot has a
fixed time of 20 seconds with gridlines at 2 seconds.
Identify the pulse minimums (or maximums, which-
ever is more repeatable) and count how many pulses
occur per a given time interval. Then calculate the
filter period (T¢) which is equal to the time divided by
the number of minimums. An example of this can be
seen (right). As 6 pulsations occur within a 6s time-
frame, the pulse period of a single pulse will be 1s/
pulse. After pressing the PULSATING FLOW PERIOD
Button, enter this value and press “OK”. Record your
VFD’s Control In value after pressing the VFD CON-
TROL IN (mA) Button. And press “OK” once again.

Pulsating Flow
Period (sec)

¥FD Control In LALE
{mA)

Presess Variable |Ibshe|

Period of Pulsation (T)

6) seconds/& pulses

Mu,w:’v‘:wifW

:

2|/

Start

4 & L

Stop

y i 1

Time [saconds]

—— Unfiltared Data

416 Landmark Drive
Wilmington, NC 28412

www.easterninstruments.com

Phone:(910) 392-2490
Fax: (910) 392-2123




