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A=20"(510 mm)
B=14.5"(370 mm)
C=4"(100 mm)
D=2"(50 mm)
E=5"(130 mm)
F=12"(310 mm)
G=5.9"(150 mm)
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ARO Controller Menu Flow Chart
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1. Introduction

The ARO Controller is capable of controlling upto two Electronic Interface Air Operated diaphragm pumps
independently or simultaneously. Each of the two pumps can be actuated in any of three modes: Manu-
al, Batch and Proportional each with specific process control capabilities. It can also output analog signals
representative of the speed of each of the pumps that can be used in other parts of the process for greater
automation possibilities.

The ARO Controller can also accept external signals, such as from fluid levels, push buttons, analog sensors,
or even PLC signals, to automate pump start and stop per pre-programmed levels or specific control logic.
The ARO Controller can also detect abnormal or undesirable conditions and react to them, by either trigger-
ing an external alarm, stopping the pump or both. For emergency situations, it can also accept an Emergency
Stop signal that will stop both pumps immediately.

It features a durable membrane user interface with an LCD screen that makes interacting with the unit very
easy, and its programming is based on a very intuitive menu logic. Its plastic housing is rated NEMA 4X for
hermeticity.

The version 2.0 software for the ARO controller can control a flow meter which measures the flow inde-
pendently or simultaneously. The function of the flow meter is designed to connect with the standard PD
pump without an EOS or the solenoid input. The ARO Controller is capable of connecting/controlling two
flow meters.

NOTE: The ARO controller can operate with one pump or two pumps simultaneously, with one flow meter
or two flow meters simultaneously, but will not operate with one pump and one flow meter simultaneously.

2. Setup

The Setup menu features a number of options to modify the controller’s general behaviour (General Setup),
program specific pump run modes (Run Setup), and specify general pump behaviours (Pump Setup).

The Setup menu is password protected. To exit the password-protected menu, press “NAVIGATE TO
PREVIOUS” enough times to exit the Setup menu; press “NAVIGATE TO HOME", or leave the controller
unattended. After 10 minutes of no key strokes on the keyboard the controller will automatically exit the
password protected menu. If the screen shows a pump that is running, the screen will change to the
equivalent running mode screen outside the password-protected menu. In all other cases, the controller will
exit to the Home screen.

§ 7 EZEFEEE | On the Home screen, select the “Setup”and press ENTER.

Active Alarms
Setup

Pump 1 Stopped

[ [@ 3 Password

On the “Password” screen, press ENTER and then type the password: 27632.
Press ENTER again.
When the correct password is entered the Setup screen is displayed.

(¥ Passvord If a wrong password is typed, an alert message is displayed. Select “Password” and
freorrect Password press ENTER to type the correct password.

NOTE: If the user forgets the password, the software must be installed again. Refer
to section 4.

Pump 1 Stopped
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2.1. General Set up
I3 Select the “General Setup”and press ENTER.

[General Setup
Run Setup
ump Setup

Change Password

Pump 1 Stopped

|5 General |
Languages
Units

Contrast

Link P1 & P2

About

Pump 1 Stopped

To change the display language, select the“Language”and press ENTER.

[Tl onoueces |

Deutsch
Espafiol
Francais
Italiano

Pump 1 Stopped

[sRaRull

Select the necessary language and press ENTER.
Press the “NAVIGATE TO PREVIOUS” button to go back to the Setup screen.

| [g= g cenerat |
Languages

Units

Contrast

Link P1 & P2

About

Pump 1 Stopped

To change the unit of measure, select the “Units”and press ENTER.

[ge g units_____]
[lLiters (L) o
IPounds (1b) a]
| ounce (oz) =)
lxitograms (kg) O

" Pump 1 Stoppad

Select the necessary unit of measure and press ENTER.

If other than “Cycles”is selected, the calibration process needs to be followed. Refer
to section 2.3.g.

NOTE: The default unit of measure is cycles per minute.

) General |
Languages

Units

Link P1 & P2

About

Pump 1 Stopped

To adjust the screen contrast, select the “Contrast” and press ENTER.

| [ Contrast ]
[Contrast < 70 %)

Pump 1 Running

Use the LEFT and RIGHT keys to adjust the contrast as necessary and press ENTER.
NOTE: The screen contrast may vary with ambient temperature.

1 starts.

Link P1 and P2 menu allows to control the operation of pump 2 with the reference of pump 1. In the “Link
P1 & P2" screen, the user can set a specified mode with which the pump 2 gets operated when the pump

NOTE: On the default mode, the pump 2 is not linked to pump 1.

| (= cerera1 |
Languages

Units

Contrast

ink P1 & P2

About
Pump 1 Stopped

To Link P1 and P2, select the “Link P1 & P2”and press ENTER.

Units
Contrast
Link P1 & P2
About

Pump 1 Stopped

Il 2 WSETSmmm—— | Sclect the necessary Batch mode and press ENTER, different batch programs named
gatch A S | “No Link’,"Batch A", “Batch B’,“Batch C",“Batch D’,“Batch E”and “Manual” can be
Bateh C 9 | entered.

Pume 1 stoseed | Press the “NAVIGATE TO PREVIOUS” button to go back to the Setup screen.

I~ ESESEE | To verify the current software version select the “About”and press ENTER.

Languages

47523334001_edF
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I~ M | The display show the current software version.
20 To exit, press “NAVIGATE TO PREVIOUS” to return to the previous menu, or “NAVIGATE
TO HOME" to return to the home screen.
Pump 1 Stopped
2.2. Run Setup

The Run Setup menus allow the user to set the parameters that will regulate the behaviour of the pump for
each run mode.

I+ IS | From the setup screen, select “Run Setup”and press ENTER.
The Run Setup screen is displayed.
Pump Setup
Change Password
Pump 1 Stopped
I~ EENESYMl | The ARO Controller can run each pump in one of three possible modes:
Sromortionat a. Batch mode
ranual b. Proportional mode
Pump 1 Stopped ¢. Manual mode
Select the necessary mode to program and press ENTER. For an explanation of these
three modes, refer to section 2.2.a through 2.2.c.
2.2.a. Batch Mode

Batch mode allows dispensing a precise amount of fluid, at a specified flow or cycle rate. Each pump can be
programmed to perform up to five independent batch sequences, named A, B, C, D and E. However, only
two batches can be activated with each of the pumps.

If batch mode is selected, five different batch programs can be entered. Select the
necessary batch program to modify and press ENTER.

Type the necessary total batch volume and the flow rate for the selected batch.
Notice that the units of measure match what was selected in section 2.1. Press ENTER
to accept each value.

To exit the screen without starting the pump under the programmed conditions,
press either “"NAVIAGATE TO PREVIOUS” or “NAVIGATE TO HOME".

If the particular program needs to be started right away, select “Begin Run”and press
ENTER. The entered program will start.

As the program is executed, the screen will display the progress accomplished so far.
Notice that the pump status is shown as “Running” instead of “Stopped”.

While the pump is running the batch program, it is possible to stop the pump mo-
mentarily (pause) without losing tally of the amount dispensed. To do so, press the
START/PAUSE button.

Pressing the “STOP” button will cause the pump to stop and reset the batch program.

F ) Batch A
Batch Complete

o Repeat Batch A

When the program finishes (when the total selected volume is reached), the pump
stops, as indicated.

If the same program needs be executed again, select “Repeat Batch”and press ENTER.
To exit the screen without executing the program, press either “NAVIGATE TO PREVI-
OUS" or “NAVIGATE TO HOME".

EN-4
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Proportional mode allows for an analog input to be used as the pump speed controlling factor. In this mode,
the pump speed will depend, proportionally and linearly to the analog input signal. The definition of the
slope and relationship between the input signal and pump speed are explained in the next step.

2.2.b. Proportional Mode

I SIS | On the Run Setup screen, select “Proportional”.
e Ll | Type the corresponding mili-amperes (mA) minimum and maximum values for the
X e Zoroome. | inputsignal and their corresponding flow or cycle rate equivalents.
% Make sure the units of measure match the values selected in section 2.1.

To exit the screen without starting the pump under the programmed conditions,
press either “NAVIGATE TO PREVIOUS” or “NAVIGATE TO HOME".
If the particular program needs to be started right away, select “Begin Run”and press

ENTER. The entered program will start.

As the program is executed, the screen will display the value of the actual input signal,
and its flow rate equivalent.
Notice the pump status is shown as “Running” instead of “Stopped".

0.04 GPM
Input 10.93 mA

Pump 1 Running

2.2.c. Manual Mode

Manual mode is used to run the pump at any specified speed. This is the only run mode whose parameters
can be modified outside the password-protected area.

Nl . EZEsEmml | On the Run Set up screen, select “Manual”.

» Besin Run | Type the necessary flow rate.

Notice the flow rate units match what was entered in section 2.1.

To exit the screen without starting the pump under the programmed conditions,
press either “NAVIGATE TO PREVIOUS” or “NAVIGATE TO HOME".

If the particular program needs to be started right away, select “Begin Run”and press
ENTER. The entered program will start.

Pump 1 Stopped

As the program is executed, the screen will display the actual flow rate.

The pump flow or cycle rate can be adjusted while the pump is running. To do so press
the LEFT / RIGHT buttons to decrease / increase the flow or cycle rate, respectively.
Notice the pump status is shown as “Running” instead of “Stopped".

20.00 GPM

Pump 1 Running

2.3. Pump Setup

On the setup screen, select “Pump Setup”.
The Pump Setup screen is displayed.
Signal Out Select the necessary pump setup parameter and press ENTER.

Pump Sensor

Alarm Setup

Remote Start 1
Pump 1 Stoppad

|/l Pump_Setup

2.3.a. Service

e Totalizer counts the number of cycles executed since the previous reset.
e The Service Interval screen is used to establish the estimated number of cycles the pump will execute
before requiring maintenance.
NOTE: The “Service” menu cannot be accessed and does not record the totalizer or service interval count
when the controller is connected with the flow meter.

47523334001_edF EN-5
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| " Service

[Totalizer
Service Interval

Pump 1 Stopped

The service screen displays two service parameters namely “Totalizer” and “Service
Interval”.

Select the necessary service parameter and press ENTER.

To exit this screen, press either “NAVIGATE TO PREVIOUS” or “NAVIGATE TO HOME".

i. Totalizer

| [g= ) Totalizer ]

1.00 cye
Clear Totalizer

Pump 1 Stopped

»

The totalizer screen displays the number of cycles the pump has executed since the
last time this counter was reset.

To reset the totalizer counter, select the “Clear Totalizer” and press ENTER.

To exit this screen, press either “NAVIGATE TO PREVIOUS” or “NAVIGATE TO HOME".

ii.Service Interval

Lifetime
Countdown
Interval

| (W=l service Int

" Reset Countdown

The service interval screen is used to establish the estimated number of cycles the
pump will execute before requiring maintenance.

Type the estimated number of cycles for the selected pump before it should receive
maintenance in line “Interval” and press ENTER.

The“Countdown”line indicates the number of cycles the pump has yet to execute be-
fore requiring maintenance. When this counter reaches zero (0), the “Service Interval”
alarm will be triggered.

To reset the counter without changing the maintenance interval select “Reset Count-
down”and press ENTER.

The “Lifetime” line shows the total number of cycles the pump has completed since
the controller was first put into service. This value cannot be reset or changed. To exit
this screen press either “NAVIGATE TO PREVIOUS" or “NAVIGATE TO HOME".

2.3.b. Output Signal

The ARO Controller is capable of sending out a 4-20 mA signal that has a linear proportional relationship to
the speed of the pump. The definition of the slope and crosspoint of this relationship is explained in the next
step.

| (@3l Sional oOut

0.04 GPM|

20 mA 20.00 GPM

Pump 1 Running

On the Pump Setup menu, select “Signal Out”.

The lower and upper thresholds of the output signal must be correlated to actual flow
values.

Type these values as indicated and press ENTER after each value .

To exit this screen, press either “NAVIGATE TO PREVIOUS” or “NAVIGATE TO HOME".

2.3.c. End of Stroke Sensor

@l Pume Sensor |

Pressure Sensor ]
Proximity Sensor O
Flow Meter

Pump 1 Stopped

The ARO Controller must receive the signal from an end of stroke sensor (EOS) on the
pump. This sensor indicates that the stroke has completed.

Three types of end of stroke sensors are available: a pressure switch, a proximity
switch and a flow meter.

All ARO EXP and compact pumps manufactured starting January 2016 use the prox-
imity switch EOS.

Previously the only ARO pump family that used a proximity switch was the %" pump
family (PEO1). All other ARO pumps used a pressure switch.

If unsure as to the type of switch your pump has, look for a device similar to the one
depicted in the following image. If present, the pump has a pressure switch.

To exit this screen, press either “NAVIGATE TO PREVIOUS” or “NAVIGATE TO HOME".

EN-6
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i. End of Stroke Sensor for Flow Meter

I 2

Pressu

Proximity Sensor O

operation with the ARO Controller. This option is necessary to use with the Standard

Pump 1 stopeed | On the Pump Setup menu select “Pump Sensor”.

TSI | Third signal comes from the output of a Flow Meter which is connected to the EOS
re sensor O | input of the ARO Controller. Select the Flow meter option to control the Flow Meter

PD pump without EOS or solenoid input in it. (Refer to section 3.6)

Select the correct choice on this screen and press ENTER.
To exit, press either “NAVIGATE TO PREVIOUS” or “NAVIGATE TO HOME".

If your pump has a pressure switch, it must be adjusted before it can produce a relia-
ble signal. To adjust the pressure switch:

1. Connect the pump to a compressed air supply.
Q— @ 2. To decrease the setpoint rotate the set dial (2) all the way down. Make sure both
ﬁmm'ﬁm%@ dials rotate at the same time.
@7 3. Make sure both lights (3 and 6) illuminate.
@/"C"—Lﬁ{@ 4. To increase the setpoint, rotate the reset dial (4) till the set light (6) is out. Make

sure both dials rotate at the same time.

5. Decrease the setpoint again by rotating the set dial (2) until the set light (6) is on
again.

6. Run the pump.

7. Make sure the set light (6) turns on and off regularly, but does not blink rapidly. If
it does, decrease the setpoint slightly (2). The final pressure reading on both dials
(5) should be about half the air pressure supplied.

8. Lock the setting by rotating the locking ring (1).

2.3.d. Alarms Functionality

The controller can react to five different external conditions, and inform the user that the particular condition
has appeared.

Each of these alarm conditions can be configured to either only inform the user of its existence, or also stop
the pump. Alarm conditions that stop the pump are called critical alarms. When an alarm is triggered, the
following occurs:

The alarm present icon displays on the screen (refer to block 21 in the installation section).
The controller’s internal buzzer is triggered.

The LED indicator for the corresponding pump blinks.

The external alarm signal is triggered.

The corresponding alarm will be listed on the “Active Alarms” screen.

If the alarm is configured as critical, the pump will pause.

The six different alarm conditions are:

Lost Prime: The pump has lost its prime, and does not pump fluid anymore.

Leak Detect: Fluid has been detected in either of the two air chambers of the pump.

Service Needed: The number of cycles programmed as the service interval (refer to section 2.3.a.ii)
for the pump has been reached.

Signal Range: The analog input signal received falls outside the range programmed in (refer to
section 2.2.b).

Max Rate: The cycle or flow rate programmed for the pump cannot be maintained. This can be due
to excessive back pressure, a cycle rate in excess of the pump’s capabilities, a high fluid viscosity that
slows down its flow, or reduced air pressure , among other things.

Batch Complete: Alerts when the controller completes the batch.

NOTE: If the batch complete alarm is set as an important Alarm, then the external alarm signal starts
along with the controller’s internal buzzer-sound. If not, the controller will be in the mute mode
without sound.

47523334001_edF EN-7



Alarm Setup

fshut Down Pume

Lost Prime &
Leak Detect o
Service Interval

Pump 1 Running|

On the Pump Setup menu, select “Alarm Setup”.

To configure an alarm as critical, select the necessary condition(s) and press ENTER. A
check mark is displayed next to the conditions under which the pump will stop.

Any and all alarms can be set/reset as critical, and the configuration can be different
for each pump.

NOTE: The “Service Interval” menu cannot be configured when the controller is
connected with flow meter.

L) Active Alarm

[lLeak Detect
Service Interval
Signal Range

] Pump 1 Stopped:

When an alarm is on, the alarm present icon is displayed (refer to block 21 in the in-
stallation section).

To determine which alarm has been triggered, on the home screen, select “Active
Alarms”and press ENTER. The Active Alarms screen is displayed.

The active alarms are displayed on this screen. The pump stops depending on which
alarms have been selected as critical (refer to section 2.3.d).

To clear all alarms, select the “Clear Alarms” and press ENTER. Any alarm whose trig-
ger has not been cleared will still remain though. Clearing individual alarms is not
possible.

NOTE: When an alarm is triggered, its critical status cannot be changed. The alarm must be cleared first.

2.3.e. Remote Start 1

The ARO Controller can receive external analog signals to control the start of the pump locally in the pre-pro-
grammed mode. Each pump can receive two Remote Start inputs. The user can set the specified batch modes
to start on each remote start signals.

| LS Pure_setup |
Signal out
fPume Sensor

| [Remote Start 1

fRemote Start 2
Pump 1 Running

The Remote Start 1 and 2 interface is available to set the remote start digital inputs for
each of the Pump. The user can set the mode of operation to operate the pump when
the specified remote start button is set to push.

On the Pump Setup menu, select “Remote Start 1”and press ENTER .

To exit this screen, press either “NAVIGATE TO PREVIOUS” or “NAVIGATE TO HOME".

Il »~ IEESTWM | On the“RM Start 1" selection screen, the batch selection screen is displayed.
Each pump can be programmed to perform up to five independent batch sequences,
Baten © o | named A, B,C,DandE.
paten £ 9 | Select the necessary batch program to execute and press ENTER.
Gme 1 Running
2.3.f. Remote Start 2
I+ SIS E | On the Pump Setup menu, select “Remote Start 2”and press ENTER .
On the “RM Start 2" selection screen, the batch selection screen is displayed.
Baten © o | Each pump can be programmed to perform up to five independent batch sequences,
Batch E a

Pump 1 Stopped

named A, B,C,Dand E.
Select the necessary batch program to execute and press ENTER.

2.3.g. Calibration

The version 2.0 ARO controller provides two options for calibration:
i . Auto Calibration
i . Manual Calibration

Pl Calibration
jAuto Calibration

Manual Calibration

Pump 1 Stopped

On the Pump Setup menu, select “Calibration”.
On the calibration menu, select the necessary calibration process named “Auto
Calibration” and “Manual Calibration”.

EN-8
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i. Auto Calibration

If units other than “cycles per minute” are selected, the pump will have to be calibrat-
ed for the necessary units.

Type a flow rate close to or identical to the flow rate required for the process the
pump will serve and press ENTER.

Select the “Start Pump” and press ENTER or START / PAUSE button.

The pump will start running, and the screen will display an estimate of the total
volume dispensed so far. If the system is being calibrated for the first time, this value
will have very little meaning.

When the calibrating vessel is full, select the “Stop Pump” and press ENTER or the
STOP button.

The pump will stop and the estimated total volume will be displayed.
Type the actual total volume dispensed and press ENTER.
If the calibration process has been successful, select the “Complete” and press ENTER.

Complete

Recalibrate | The “Pump Setup” screen will appear next.

Pump 1 Running

If the calibration process has to be repeated, select the “Recalibrate” and press ENTER.
The calibration process home screen will be displayed.

NOTES:

1.

The flow rate entered should be as close as possible to the flow rate required for the process. This is
important because calibration accuracy is dependant upon flow rate.

The vessel used to measure the total volume dispensed has to be comparatively large. It should
contain at a minimum the equivalent of 10 cycles dispensed by the pump, but the larger the better.
The calibration process will be iterative. It has to be repeated several times until the estimated total
volume displayed by the controller is equal to the actual total volume dispensed. This will require a
minimum of three iterations, but further iterations may be required, depending on factors such as
cycle rate, pump size, volume dispensed, media, etc.

To pause the calibration procedure press the START/PAUSE button. This will not cause the system to
lose tally of what has already been dispensed.

The calibration procedure has to be monitored till completion. If the calibration screen is navigated
away from before completion (by selecting the other pump, or pressing any of the “NAVIGATE TO..”
buttons), the calibration procedure will be cancelled.

The calibration procedure is inside the password—protected menu. As such, if the procedure takes
longer than 10 minutes, the calibration screen will be automatically changed. Per the previous note,
the calibration procedure will be cancelled.

If a“container full” (refer to section 3.4) condition is reached before the completion of the calibration
procedure, the process will be paused. If the “CONTAINER FULL" screen (which replaces the calibra-
tion screen momentarily) is navigated away from, the procedure will be cancelled (refer to Note 5). If
the process is not restarted within 10 minutes the procedure will also be cancelled (refer to Note 6).

(@ calibration

If the actual volume value that is typed is invalid, an error screen is displayed.

Invalid Volume Select the “Enter Volume” and press ENTER to be taken to calibration results screen to

retype the value.
Enter Volume|
Pump 1 Running

47523334001_edF
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STOP PUMP
BEFORE NEW RUN

Pump 1 Running

The calibration procedure will not start if the pump is already running. If the calibra-
tion procedure is attempted when the pump is running, the shown error message is
displayed.

Select the “Stop Pump” and press ENTER to continue to the calibration procedure. The
calibration flow rate entry screen is displayed.

If calibration is not required at this point, to exit, select the “Back” and press ENTER or
press either the “NAVIGATE TO PREVIOUS” or “NAVIGATE TO HOME".

ii.Manual Calibration

| [@" 4l Calibration
Calibration Factor

4 4.0000 pulse/ gal

ol

=

Pump 1 Stopped

Manual Calibration allows the user to enter specific volume or mass per cycle or
pulse.

Type a flow rate close to or identical to the flow rate required for the process the
pump will serve.

Select “OK”and press ENTER.

Select the “Start Pump”and press ENTER or START / PAUSE button.

NOTE: If mass unit is selected, manually calculate the volume or mass per cycle or
pulse. To calculate manually refer to section 3.7.

2.4. Change Password
| (=3 To change the password, select the “Change Password” and press ENTER.
R satup *
Pump Setup
K Pump 1 Running
On the“Change PWD" screen, press ENTER in “New PWD" and then type the new pass-
word.
Press ENTER again, “Confirm PWD" displayed.

< Pump 1 Runnin:

|| Change PwD |
Confirm PWD ke

<) Pump 1 Running

Press ENTER in“Confirm PWD” and then confirm the new password.
Press ENTER again, “Password Changed”is displayed.

Password Changed

<

E

When the correct password is entered the “Password Changed” screen is displayed. To
exit, press either “NAVIGATE TO PREVIOUS” or “NAVIGATE TO HOME".

Password

2

Invalid Password

<) Pump 1 Running

If a wrong password is typed in “Confirm PWD?, an alert message “Invalid Password” is
displayed. To change the password, refer to section 2.4.

NOTE: If the user forgets the password, the software must be installed again. To
install the software refer to section 4.

EN-10
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3. Running the Pump

ERl| Run Modes
Batch

Proportional
Manuail

Pump 1 Stopped

On the home screen, select“Run Modes”. The Run Modes Selection screen is displayed.

3.1. Batch Mode

Pump 1 Stopped

On the Run Modes Selection screen, select “Batch”. The Batch selection screen is
displayed.

Each pump can be programmed to perform up to five independent batch sequenc-
es,named A,B,C,DandE.

Select the applicable batch program to execute and press ENTER.

FAl|| Batch A
ddd Begin Run

Volume
Rate

2.00 gal
25.00 GPM

Pump 1 Stopped

The batch start screen displays.

This screen displays the pre-programmed total volume and flow rate for the selected
batch sequence. In this screen, the values are read only. To change them they have
to programmed in through the password-protected setup sequence (refer to section
2.2.a).

To start the batch sequence, select “Begin Run”and press ENTER, or press the START
button.

To exit this screen without starting the pump press either “NAVIGATE TO PREVIOUS”
or “NAVIGATE TO HOME". Alternatively, the batch sequence can be started using the
external batch start buttons.

NOTE: Each pump can have up to two external batch start buttons, which can be
configured to operate one of the five batch sequences available (refer to blocks 6 or
7 in the installation section).

If the batch sequence for the particular external batch button that is selected is not
programmed, the pump will not start, but an error message will not be displayed.

| | Batch A |

Running

10% Complete
0.04 gal

< Pump 1 Running

While the pump is running the screen displays a percentage of the progress achieved
to complete the batch sequence along with the total unit.

Notice the pump status has changed to “Running”.

While the pump is running the batch program, it is possible to pause the pump
momentarily without losing tally of the amount dispensed. To pause the pump, press
the START/PAUSE button.

When the STOP button is pressed, the pump will stop and the batch program is reset.

| Q| Batch A
Batch Complete

When the batch sequence is complete the screen will display a message.
To run the batch sequence again, select “Repeat Batch” and press ENTER.
To exit, press either “NAVIGATE TO PREVIOUS” or “NAVIGATE TO HOME".

0.54 GPM
10.93 mA

Pump 1 Stopped

On the Run Modes Selection screen, select “Proportional”. The Proportional mode
start screen is displayed.

To start the pump select “Begin Run”and press ENTER, or START/PAUSE button.

To exit this screen without starting the pump press either “NAVIGATE TO PREVIOUS”
or “NAVIGATE TO HOME".

47523334001_edF
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| Proportional

0.54 GPM
10.93 mA

Pump 1 Running

While the pump is running, the screen displays the input signal value and its calculat-
ed equivalent actual flow rate.
Notice the pump status has changed to “Running”

3.3. Manual Mode

Manual

Rate

Pump 1 Stopped

On the Run Modes Selection screen, select the “Manual” to be taken to the Manual
mode start screen.

To start the pump select the “Begin Run”and press ENTER or the START/PAUSE button.
To exit this screen without starting the pump press either “NAVIGATE TO PREVIOUS” or
“NAVIGATE TO HOME".

While the pump is running the screen displays the actual flow rate.

The pump flow or cycle rate can be adjusted while the pump is running. To adjust,
press ENTER and type the new value, or press the LEFT / RIGHT buttons to decrease /
increase the flow or cycle rate, respectively. Pump speed will vary in steps of 5 cycles
per minute (or the calculated equivalent in the units selected), per keystroke.

Notice that the pump status has changed to “Running".

3.4. Auto Fill Functionality

The controller can receive signals from a container to indicate if it is empty or full.

Pump 1 Paused

When a“tank full” signal is received, the pump pauses, and the screen shown is
displayed.

Because the pump is paused, calibration and batch tallies are not lost.

The pump will remain paused until the “full tank” input disappears, and either the
START/PAUSE button is pressed, the “Start Pump” selection is made from the screen
and ENTER pressed, or the “tank empty”input signal is received.

The auto fill functionality is always active, in any of the pump operational modes. To disable this feature, no
signals shall be wired into the controller.

3.5. General Notes on Pump Running

Manual

STOP PUMP
BEFORE NEW RUN

Itis possible to navigate to other screens and execute multiple actions while the
pump is running. However, it is not possible to change the program for the running
pump, although other programs can be changed.

It is not possible to start another program, or restart the current program while the
pump is running. The shown error message will be displayed. It is necessary first to
stop the pump.

EMERGENCY STOP
ACTIVE

If the (external) emergency stop is activated, all pumps will stop and the error mes-
sage shown is displayed.
When the emergency stop is cleared, the screen returns to the home screen.

EN-12
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3.6. Flow Meter Functionality

In Flow meter mode, refer the below ARO controller wiring diagram for the wiring connection. The flow
in the Flow meter is driven by an Air Operated Pump. Connect the pulse output from the flow meter to
the EOS input of the respective pump on the ARO controller. In the flow meter mode, operate the pump
to energize the solenoid. The solenoid becomes de-energized if the pump is stopped/paused or the
batch completes, thus make sure that the solenoid valve is connected to the fluid discharge line or in the
compressed air inlet.

v}

igital Output

ARO Controller

= NIve+
N AND

Wiring

{

Valve is piloted by the same

Fluid Suction solenoid used for the El pump

Compressed Alr

As shown in the diagram, the Flow meter is connected to the outlet of the Pump and the input lines from
the Flow meter are connected to the End of Stroke input pins on the controller. The solenoid on the down-
stream of the Flow meter is connected to the solenoid output port on the controller.

NOTES:

1. The Controller receives the pulses from the Flow meter and controls the Solenoid valve to operate
the pump.

2. The ARO controller can operate with one pump or two pumps simultaneously, with one flow meter
or two flow meters simultaneously, but will not operate with one pump and one flow meter simula-
taneously at the same time.

3. Flow Meter Specification: The ARO Controller can operate with the Flow meter which gives pulses of
0to 24 VDC and upto a maximum frequency of 500 pulses/sec. The operation of the ARO Controller
is tested with a positive displacement rotary gear flow meter generating upto100 pulses/sec and
using a calibration factor of around 400 pulses/US Gallon.

47523334001_edF EN-13
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3.7. Calibration - Manual Calculations

If mass unit [pounds (Ib) or ounce (oz) or kilogram (kg)] is selected, manually calculate the volume or mass/
cycle or pulses with the rate of density. Refer to the example.

If pounds (Ib) is selected as a unit,
Density = 10 Ibs/gal
Flowmeter spec (refer to flow meter data sheet) = 400 pulse/gal
Manually calculate the “Mass/Pulse = Ib/pulse”
=101bs/ 1 gal x 1 gal/ 400 pulse
Mass/Pulse = 0.025 lbs/pulse

4. Software Update

To perform the actual controller software update, procure a USB cable with a
USB type B connector on one end (to connect to the controller) and a USB type
A connector on the opposite end (to connect to the computer). This cable is not
supplied with the controller.

?m

[

4.1. Software Version Verification

1. Prior to attempting a software update, verify the currently loaded version in the controller (refer to
section 2.1).

2. Open ARO web page: http://www.arozone.com/controller-downloads.

3. Download the compressed file containing the latest new firmware version (‘Controller.zip’). Extract
the files, making note of where you save them to.

4. Open file‘Release_Notes.txt" This file explains all changes made to the software between the previ-
ously released version, and the current one. Read these notes and then determine if you require the
software update. There may have been changes you are not interested in (like a language addition
for example). If you decide you do require the software update, read on to the next step.

4.2. Communications Software Installation

To update the version of the software on the controller, a communications software must be downloaded
and installed to the computer that will perform the update. If this software (from Atmel) has been down-
loaded and installed previously in your computer, you can skip to section 4.3.

1. Open ARO web page: http://www.arozone.com/controller-downloads.
2. Follow the link to the Atmel software downloads.

3. Download the following items, making note of the folder you save them to. Do not “Run” from the
remote location.

o SAM-BA 2.15 for Windows (XP, Vista, Seven editions)
4. Close all programs running before installation.

Navigate to the folder where the items were saved to, and execute file ‘sam-ba_2.15.exe’ by double
clicking it. This will install the communications software to upload the new software into the con-
troller. At the end of the installation procedure select the option for “USB Notice”. This will open a
browser window with additional instructions for installation of the driver.
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Disconnect power to the ARO controller by pulling the power cord (refer to block 16 in the installa-

tion section). Powering down the controller is not enough.

NOTE: Do not disconnect the power supply from the controller (refer to block 15 in the installation
section). Instead, disconnect the power supply from the wall outlet (refer to block 16). Disconnecting the
power supply from the controller may lead to parameters values loss.

7.
8.

Connect the USB cable to the computer, making note of the actual port used.

Hold down the decimal point button on the controller and plug in the USB cable to it (refer to block

9in the installation section). Then release the decimal point button. The LED on the terminal board

illuminates.

The computer will then present the following window and attempt to identify and install a device

driver:

1 Driver Software Installation ﬁ

Installing device driver software
Unidentified Device J Searching Windows Update...

Obtaining device driver software from Windows Update might take a while.
Skip obtaining driver software from Windows Update

If it is successful, the following window will be presented:

10.

11.

12.

_J Driver Software Installation ﬁ

Bossa Program Port (COMG6) installed

Bossa Program Port (COM6) J Ready to use

Make note of the COM number (6 in the image above).
Alternatively, if Windows Update was unable to identify and install the device driver automatically,
you can do that manually, as follows:

Navigate to the folder where the Sam-ba 2.1.5 package is installed. (typically it is installed in “C:\
Program files (x86)\Atmel\Sam-ba_2.1.5" folder)".

Open ‘Device Manager’in the computer and find the new device under Ports (‘GPS camera detect’
or‘Unknown Device’).

NOTE: Steps 12 to 17 correspond to the instructions presented in the browser window in step 5.

13.
14.

15.
16.
17.

Right click the new device and select “Update driver software”.

Select“Browse my computer for driver software’, then browse to the folder location where file
Sam-ba 2.1.5 package is installed (navigated in step 11 above).

Click next.
Click install.

The confirmation screen of the installation procedure will indicate the COM port assigned to the
controller. Make note of it.

47523334001_edF
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18.

To verify the COM port assigned to the controller after the installation procedure open the ‘Device
Manager/Ports" The port name should be‘AT91 USB to Serial Converter (COMx)’ or ‘Bossa Program
Port (COMx)’. Make note of the COM number.

4.3. Controller Software Upload

NOTE: After software installation, all the batch options and variables like Totalizer, Service interval and so

on will be set to factory default.

If section 4.2 was just completed, skip to step 3 below.

1.

Disconnect power to the ARO controller by pulling the power cord (refer to block 16 in the installa-
tion section). Powering down the controller is not enough.

NOTE: Do not disconnect the power supply from the controller (refer to block 15 in the installation
section). Instead, disconnect the power supply from the wall outlet (refer to block 16). Disconnecting the
power supply from the controller may lead to parameters values loss.

2.

Connect the USB cable to the computer, to the same port used in step 7 or 17 in section 4.2 above.

NOTE: To obtain the COM port number after installation, follow step 4.2.18.

3.

10.
11.
12.

As part of the software update, you have the option to reset all the parameters in the controller to
their default state (as they were when new), or keep the existing values. Parameters are the values
programmed in that regulate the different functionality modes like calibration, total batch volume
and rate in batch mode, the relationship between the analog input and pump speed in proportion-
al mode, etc.

If you'd like to reset the parameter values to default, you will work with file flash_program_with_
erase.bat’ for the next steps. If you'd like to preserve the parameters in your controller, you'll use file
‘flash_program.bat

Open the necessary .bat file with a text editor (right click, select “Edit”), and change the number in
text “set COMX=6"to the number noted in the last step in section 4.2.18 above. Save the file and
close it.

Hold down the decimal point button and plug in the USB cable to the controller (refer to block 9
in the installation section). Then release the decimal point button. The LED on the terminal board
illuminates.

Close all programs running before installation.

Double click on the applicable .bat program (refer to step 3 above).

The software upload process will execute. As part of this process, some windows will open and then
close automatically. Do not force-close any new windows opened, as this will cancel the upload
process.

To verify that the upload process was successful, open file ‘logfile.log’ by double-clicking it. If the
process was completed successfully, this file will have many lines of text, listing the progress as it
went (“Complete XX%”"). It will not show 100%, but one of the last lines should be 95%. If it isn't, the
process was not successful.

Disconnect the USB cable.
Reconnect the 24V power supply to the controller (refer to block 16 in the installation section).
Turn the controller ON (see block 17 in the installation section).

Verify the currently loaded version per section 2.1

EN-16

47523334001_edF



D

5. Troubleshooting

Symptom

Possible Cause

Solution

The batch accuracy is bad.

System has not been properly calibrated.

Follow the calibration procedure (section 2.3.g).

The batch accuracy is not as
it was before.

Air pressure may have decreased

Use an air pressure regulator in the air inlet of
the pump.

My accuracy is good if I ran
batches back to back, but
goes down if | leave time
between batches.

The pump may be losing its prime.
When it re-primes itself it does not
account for the strokes needed to
re-prime tha don’t pump fluid.

Add a foot check valve at the beginning of the
fluid inlet line, and make sure it is always below
fluid level.

My repeatability is fine, but
not my accuracy.

Pump may be too large for the batch
required.

Install a smaller pump.

The pump performs just
one stroke and stops, and
the controller gives a “Max
Rate”alarm.

The end of stroke (EOS) signal from
the pump is not being properly sent
or interpreted by the controller.

Make sure the connection to the EOS plug into
the pump is secure.

Make sure the correct EOS has been selected in
the controller (section 2.3.c).

If using a pump with a pressure sensor, make
sure it is properly adjusted (section 2.3.c).

The “Signal Range” alarm
has been triggered.

The value of the analog input signal
falls outside of the minimum/maxi-
mum values established for its use.

Verify the range provided by the external
analog input signal, and set the correct mini-
mum values (section 2.2.b).

The “Emergency Stop” stop
message appears, and it
won't go away.

The emergency stop connection is
wrong.

Clear the emergency stop condition.

Make sure the jumper installed on terminal
block TB2 (block 9, installation section) is firmly
inserted.

The emergency stop external button must be
“normally closed” (NC). Make sure it is, and
replace it if itisn't.

The software update
process is taking too long,
appears frozen.

The controller software upload
sequence was interrupted, aborted or
just didn’t work.

Disconnect the USB cable from controller.
Close command window in computer (if open).
Close 'sam-ba.exe’ program, or kill it using task
manager.

Follow upload sequence again (section 4.2).

After the software update
procedure, my pump
accuracy is way off. Looks
like I need to calibrate the
system again.

When updating the software you used
the file that also resets the controller
parameters (refer to step 4.3.3).

The controller will have to be recalibrated and
functionality mode parameters will have to be
entered again.

In the future, use the file that does not reset the
parameters (refer to step 4.3.3).

The controller software
installation procedure was
not successful (from log file,
or software version verifica-
tion on the controller).

Port used to plug USB cable into
computer (refer to step 4.3.2) was not
the same used during Atmel software
installation procedure (step 4.2.17).

Identify the port to use (refer to step 4.2.17) and
repeat the software upload procedure (refer to
section 4.3).

If“Incorrect Password /
Invalid Password” appears
on the display.

User enters the wrong password /
user forgets the password.

Identify the port to use (refer to step 4.2.17) and
repeat the software upload procedure (refer to
section 4.3).

If“Invalid Volume” appears
on the display.

The resulting calibration factor
exceeds the range limit.

Type the actual amount of volume pumped dur-
ing auto calibration (refer to section 2.3.g.i).

The settings in the control-
ler are not being saved.

This may oocur if the controller is
powered down using the POWER
button and the AC adapter is removed
from the utility point before the
controller is able to complete one
auto-save cycle.

With the controller powered On and upon
enetering the necessary settings, remove the
AC adapter plug from the wall socket so the
settings are saved as part of a forced power loss
auto-save scenario.
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6. Parts Information

Controller
Description Model Number
Controller Kit - 2 Cables (5 meter EA.)- Americas 651763-AM-2
Controller Kit - 2 Cables (5 meter EA.) - EMEIA 651763-EM-2
Controller Kit - 2 Cables (5 meter EA.) - AP 651763-AP-2
Controller Kit - 1 Cable (5 meter) - Americas 651763-AM-1
Controller Kit - 1 Cable (5 meter) - EMEIA 651763-EM-1
Controller Kit - 1 Cable (5 meter) - AP 651763-AP-1
Controller Kit - No Cables - Americas 651763-AM-0
Controller Kit - No Cables - EMEIA 651763-EM-0
Controller Kit - No Cables - AP 651763-AP-0

Power Cords available

Description

Part Number

POWER CORD, BRAZIL

BC1120-CORD-BR

POWER CORD, NORTH AMERICA

BC10-CORD-US

POWER CORD, CHINA

BC10-CORD-CN

POWER CORD, SOUTH KOREA

BC10-CORD-SK

POWER CORD, EU

BC10-CORD-EU

POWER CORD, INDIA

BC10-CORD-IN

POWER CORD, UK, SING, HK

BC10-CORD-UK

POWER CORD, JAPAN

BC10-CORD-JP

Length: 2m
Spare Parts
Description Part Number
Assembly, Cable, 16" (4.8 m) 47517818001
Assembly Cable, 30"(9.1 m) 47517818004
Assembly Cable, 50"(15.2 m) 47517818005
Power supply Level V (AP, EMEIA) 47517834001
Power supply Level VI (Americas) 97479
Hardware Kit 47524248001

Documentation is available for download at http://www.arozone.com/controller-downloads

Description Publication Number
User Manual, Americas 47520296001
User Manual, AP 47523334001
User Manual, EMEIA 47523335001
Safety Manual 47520297001

EN-18
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7. Specifications

External Power Supply

Vin 90 - 264 VAC

Vout | 24VDC (£ 5%)

lout 3A

Controller Power Requirements

' 12-30VDC

100 mA @ 24 VDC (no load condition)

1 A @ 24 VDC (max load condition)

Controller 1/0

1/0 Rating | Qty
Digital inputs 24VDC 13
Digital outputs 24VDC 6

Analog inputs 4-20mA 2

Analog Outputs 4-20mA 2

Recommended cable: 18 AWG, 300V, stranded, insulated. Maximum length: 50m (164’).

Inputs

Description Pump 1 | Pump 2
Leak detection Y Y
End of stroke Y Y
Container empty Y Y
Container full Y Y
Remote batch A start Y Y
Remote batch B start Y Y

E-stop Y
Analog input Y Y
Outputs

Description Pump 1 | Pump2
Solenoid actuation Y Y
External alarm Y Y
Analog output Y Y

External alarm contact rated at 120 VAC / 24 VDG, 2A, resistive only.

Environmental Conditions

Operating Temperature Range -4 °F to 158 °F (-20 °C to 70 °C)
Storage Temperature Range -22°F to 176 °F (-30 °C to 80 °C)
Maximum Relative Humidity 90% non-condensing

47523334001_edF
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8. Certifications

C I_'Cce [g -

LisTED'

IntertEk MSIP-REM-iR1-651763

4010876

Conforms to UL Stds 61010-1 and 61010-2-201
Certified to CSA Std C22.2 No. 61010-1
Enclosure Type 4X, UL50, UL50E (excepting the external power supply)

9. Warnings

Do not dispose of this product with household waste material.

This controller will perform best when controlling ARO pumps from the EXP (expert)
series, with the following model numbers:

PEXXX-XXX-XXX-XXXX

E - End of stroke feedback + leak detection

F - End of stroke feedback

G - End of stroke feedback, ATEX/IEC, NEC/CEC

H - End of stroke feedback + leak detection,
ATEX/IEC, NEC/CEC

D - Solenoid 24VDC, 48 VAC and 44 VAC
F - Solenoid 24VDC, NEC/CEC
H - Solenoid 24VDC, ATEX/IEC

It is not compatible with ARO pumps with the following part number: PEXXX-XXX-XXX-XSXX, or pumps

with the cycle sensing option.

EN-20
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BEE, RAORSETR "EEET MAZ “BL" .

HRTITHERFH, TERHELR (€) , MARERTREIET. EH
TUIRIE, Bk “FraEE" &l

g “BL" RABSEREL, AEEREER

HEFERN (SRAMESFRN) , RELE, WERR.
WEEAHIHMARNER, &E BEHE" , AFR ENTER.

ERHBEMAPITIER, FiR "SMEL—T" & "“SMEER" .

2.2.b. LR

T BIERP, RN ARERERFIER. ZEREXFT, TEFBREMBANES, SHERE

Eto

T—SBBETHEELURBAES SREZEHXR.

£ “BTRE" BEL, ®#F W .
FNANESHENSAMBNER mA) B, REMANNEENERERSE

BRI RS EE 2.1 BAPRIBHERG.

EEREFHTRUHREEREHIR, & “SMEL—T" & "SMEE" .
WMELBEIHEHIER, EIF “FRIEBIT . SAEIR ENTER. MIAHIEFERE

o

0.54 GPM
18.93 =R

FEE 2 FRIHLIT, E%#%ETJ—I?T??)\{—?E'JE ZiﬁumL%so
BIE, RORSER "EEET mMAR “EIiE

47523334001 _edF

ZH-3



2.2.c. FEhtER
FHEXATUEAEEEEEITR. REELRETERT, THESBERIPREZIMETESH.

& “BITRE" BEL, @&F "FI .

ENTEIRE.

amov | SFE FRERMSESE 2.1 BoPEANNRGER.
EEREFHTREREEREHIE, & “SMEL—T" & "SMEET" -
WMELBBISHIER, EIF “FRIBIT . SAEIR ENTER. BAMREFHR

HEERFIHIT, BEBETERRE.

LHREITH, AIARRAESENEE. ZEHITILRE, 52 ENTER FFENF
B, 8% £ | & &4, SRSMERRESETER,

IR, RORSER "EEET mAL “BL” .

EREREL, ®F "FRE .
LE, " RiRE” BRREET.
REMERZESH, & ENTER.

1L

2.3.a. FAE S

o RERTFEA AN HREIRITERRE.

o [R5 EIPR R & AT it SRR 8 AT i E 4 RAiE fR A 1E

i HEGIRERREITE, RS RATEEHEMAIERAENSRS ERH.
e ERARRETTAANRESSEE RE" MRS o AROENRSSEIR

ENTERSE. EMATIEE “SHBIKR BE2AHRS, REER ShREE
P — e EE R,

1 6L

i #EER

EFEETE EAEE T HEURRSHITHRBE.
EEENER TR, ®F "BRAER" , 1R ENTER.
ZERHIEEE, Hi% "SMEL—T" & "SMEER" .

1 &L

i. #EERE

HEIREIR R R AT WE £ R EE P Z ARG RITROBUE A
o | fE R THARERBANEENESZ YN BTGB, % ENTER.
gocere | “BIEITHY” (TIEAREFTEHIPZANTHITHERE. ST BSRIET
semind | (0) BPRRIA “HEISEIRR" B
e ZEEITRSMAERLPER, ®F "EEEAKITT" , & ENTER.
“EREG" TETARFREABRANEAURRETANE AN, ZEL
FEEREN. ZRHLERE, R "SMEL—T" & "SMEER" .

2.3b. HIHES

ARO $ZHISRREMB AL 4-20 mA 155, ZSSREMIEILXF. T—HBRETZXRPMENZIN =
EXo

ZH-4 47523334001 _edF




0.04

GPM|
1.20 GPM

£ RIRE X8 LE, #F “FSHL” .

HHESH TR LRSS LERREEHEK.
RIETRAXEE, BRA—EFIR ENTER.
ERHBEREE, Bk "SMEL—T" & "“SMEER" -

2.3.c. MiZRImIEREZR

gé%@%%ﬁ%%ﬁﬁﬁiﬁﬁ*ﬁ%@%wmnm%%oﬁﬁ@%%%m
EE T o
SHEBTERERIERNBTH: EHERE, EERNEMERET.
FrEM 2016 £ 1 BFFIAL%EFTHY ARO EXP FIE BRI R R B IEE FF 5% EOS.
WLET, E—{ERIREBHFXR AR0O RRFIR" RFRT (PE01). FIEHM ARO
REERENFX
MBELEHEEFTANREABMA L, BIFREUT TEREEPESE. W
BHWM, WRFKBEHF*X.
EEH, FiR "SMEL—T # “SMEER .

TR AR i R KL

1L

E=ESRETERTITERRR RN R LRETTHEH. &FRET
RIS AROEE BB ETHEITIRS . MR TR W U E AR ERIR BT R R R IR
R BIEFIHPOAER (BH%3.6T) .

£ “RIZE" RBL, ®E RERSR" .

UL FE LR ERMETED, % ENTER.
%gﬂ&ﬁ“%%ﬂ%ﬁ%"ﬁ@Zﬁ%ﬁ%,ﬁ%ﬁﬁ"%ﬁﬂiﬁ"ﬁ@i

gi@%iﬁ%&ﬁﬁ%,MﬁEEE&Wi%%ZWﬁﬁﬁﬁoEﬁ%&ﬁ

| BRI R A S AR

2 BRERTS, BHRTE 0 HTHIK. BEHMEEEFAMIES.
3. BIRFNIETAT (3 1 6) B

o ERERES, FEDEER 0, HEREETA (6) B%.
Ty

EHEER (o) HIRTETT ) BASE, HUBKEREES
ETR.

BRI (6) EMERTER, EFMENE. MBLERE, B
BEREES (2)e BAREE (5) LROBARE B mAT AP EENES
EHH—%.

8. BT (1) LHERE.

WRANILE

~N o o

47523334001 _edF
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D

2.3.d. ZRIhaE

EFISEAI M A MR RSN, HBHMAF S SRS

B XEEREGHAREARNAPUBMERE, HAREAELR. SLRNERZERAE

RER. MEEHREN, HEUTER:

o ERHNERETEREL (SRREMSFHHKE 21) .

o IEHIBRHI M EIERCME .

o HEIZRHI LED $ERETINE o

o SMETEHRIFSEME.

o HNHIERIEIE “Active Alarms”  (BHRER) BEL.

o MG EREEAIGFRER, NREEL.

BEARNREEREZHEH:

o Al : REHPETEMSE, FREREEMERK.

o iHFEEN: ERMHENSKSEPE—MENEFRE.

o TEHME: BREEARRENEALEMEBERBIBBRY (8 2.3.4.i) -

o FSTEE: FKEMENMAGSEBUE (F 2.20 #4) PHRENER.

o RKEE: TEFIFHRFEMNEARSTE. XATEATEERKA, BEREZBHRMES, &
FEHERSEERDBEISERREHLMEE.

o fitSER : HRSTERETERIZEE.

AR MEMLEZAREEZEAETERE, WIMPREFESEREFHSNTELBRET—ER

. MREF, EHFELTFHRERS, BFEES.

* RIZE RKB L, ®F "BRIEE .
EMEERIZEXEEN, BEBVENZUIRENTERRE. RELZHZHE
it B | R— A E RIS

A

EMERHAMREERENGER, B RHYEERAERE.

it HERtREREERN, TREE "REER" X2

HERFABN, BERERHAEG (SRREDSDHHURE 21) .
EMECMEAMANER, EETEL, £F “GRUER" Fik ENTER. IHE,
BT ARER FE.

FHERETELERE L. BURTEEEMANERIEAGRER (BLE 2.c.vi
#a) , REEL.

EERIEER, &F BRER" IR ENTER. ERAEBRMEHEMER
MREATME . TEBRE—ER.

i SERnkE, EIGRREMELEEN. LAEEBERIZER.
2.3.e. ILFRFFN

AROTE I BE AR M SN R LS B R IZHI R B EMBRIZEN . SIRATUBKANEREBIHA.
APANESTZERHES LirEEEAt A EER.

IR FREONBTREEENROZEBIEFHAN. HIEEHWITEEIR
HAWIZE AR T, ARAIZEREEXRIRER. £ "RLE” X2 LE, &
# IIIERENT FIRENTERE.

gémuﬁ “BMEISER BEEZARER, EER “SMEER" BEE

& RMBZN” RERE L, RTHAERERE. SIRANRERITSEE
MRIIERAEFSI, fEAA, B, C, DFIE.
ERERITHOHCIEIE FHIRENTERE .
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2.3.f. iILTE/BT 2

W o | RIRE ERLE, % “mERm” .

# “RMBER” RREL, ETHAERERE.

niC o | BARAUBENITSIEENMIAMLGIEFT], 4B HA, B, C, DFE,
#EE __= EFEHITHOHE AL TR TR FF FHRENTERE

2.3.9. I
2.0k AN AROFE il B3 4R (L P A A HE IR T :

i. FIRAE

Bk

ERBERBE, ®E B
ERUERB L, RELENRKEDE, w80 "BIEE" M FHE" .

MREFHEMAR "SOHEBRE" , WL ARERARHER.
BEAN—ARE, TR FHETFRGESHREMTRE. & ENTER.
®#F “BIER"T . FHR ENTERSL FIA/EE il

REFBEIT, BEBERENALASRMNESANHMGEE, WEEBRKE
7%, MZEB/LFLEL.
LRERFEHAT, ®F “BIER" , 1R ENTER 5 1k 4.

LB, RiEEL, HANESREET.
BNFTHERIEFREE, 2 ENTER,
MERERIRC KDY, MERE ‘TR, FIRENTER. EHEBET “RigE”

ﬁ%o
MRVAEERMERIE, WEE "EHLE" , 7R eNTER. IR, BETRE
EREETE.

AR ENREFEREFTEHNRE. XAREE, BAKERERRFRE.
BTFHERSRESFRHNERCAERNER. EREVEBEARIER 10 MEHNEER
R, BT

BERERESE. SASRESKAERE, BIEHNRETHIGESRETRIRNERE
B, EOFE-REE, BHAHFEEINEESE, AEBURTEIEER. RX/N. FSE
HER. NTEREER.

EHERERR, & FG/EE k. IERSBREERCIRHBTRIEZR.
BERFLAFNEE, BEHETHAL. UIRAENKERBARKERE BEEFHMRE
RIEME “EME. 24, WKERFEIHE.
RERFESZNAIPKRATR. FF, MRLEFAFERERKT 10 99, UKEFEHER
HE. WRI\LIOHE, KEERFHERHE.

47523334001 _edF
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7. MRRTHEEFRIZE "BHBCH (BAE 3.4 BH) £, WizRBEHEE. NRSB
7 ORBCH BRE (ENEAKERRE) , WEFSEE (SHRE5) . MR 10 56
ZAKREHRFZRE, WBEEHEEF (B0EH ) .

MRABANKGREREL, WEERERRER.
HE WABRRT , B ENTER IBANRESERER, BAIEFRAE.

E%iﬁiﬁﬂ‘]‘, KERFHERE. MERSTHSKBIRKERRF, WHETE
REE

I “BIER" FFiR ENTER, DURSHRERF. I, KEREHAFREET.
MREMAFERAE, EiRY, BkF “RE" JHE eNTer, 538 “SMEL—
R H CSMEER .

FHRERTFRPHE NG NMERS AR E RS R E .

BA— M ELREEHERNREEHENNREE.

EE “OK” FHIZENTERE.

®E BHRT , ROEESTHR/EERE.

ﬁ%z MREEFRERT, FITESNBAPSKRNEREFE. FahitES
WE3 T,

HEENTH, BitE "EXEB" FHRENTERE.

£ “BHEE RE, RENTERBHN “FEE MAREHEAFNZE, B
PIRENTERSE, BR “HHAZE” .

2 "HIAERET WA RS,
BRETOERE, 2R "S05%E" .

1L
wr E— SWAEROEEN, BT ERAE RE. o
e ERY, HiERE RE” FiR ENTER, B “SMEL—T" = “‘BMEER"
18
I Emm | R7E CBINSE REATANERNZN. B2ET "SHERT HRTE
2. BEYEM, ESH%E24T,
52 IRAPEIEER, REVREHZE. ERERE, B2RFET.
R

ZH-8
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EETAEL, %% “STERX" o kN, “BITEXRE" BEESR.

£ EITRIEE BRELE, ®EF "HE" . kN, #t8ikE BEESR.
SN REEAPITSEIANMIMBFT], SAFA A, B, C, D HE.
HEREHITHH L EBIZ FHIRENTERE

R, #HEEHREET.

EREERAEEHEFIFTRENSFRIAE. EEETHEARE. &
ENE], ABEREBRIFERERFT (S0E 2.2.2 #45) HKIEE. .
ERFMEFT, ®F FRIZITT R eNTER, BiR B3 R4
ZRHLEEREMABHIR, & "SMEL—TT" & "SMEERN" . HE, AE
RSNt E BEniR A B Et B F 7.

I BARSSTERMMIMEDRE, TRENSTE/FTARIIFH—
(S MREIIPHIHTES) o
#g§Fﬁiﬁﬁ%9l\%ﬂﬂk§i§%ﬂE’J#t%f?’ﬂ]ﬂéﬁﬁ, WERFHARBE, BHRERER

LRIEITH, RREETERMRIFFMEN R THHEENE S .
[ B BRESCERH “BITHR .
o | HRBEITHEEFKN, TERELR, MASELIREIZE. EEER, &
| FEEE &Y.
A RT B BYE, REEL, #EEFEE.
e | HEFITERE, BEBEET—FHEE.
et ERRBITHERFT, E£F "EEHE" , KRG ENTER.
wor | EIRH, BiR ‘SMEL—T 3 “SMEET .

3.2. EbfIE

% 7 BT BELE, ®IF AT o E, LLEIESXEY REER.
ERFR, ®F FRIET IR ENTER, SR FFREE 24,
2 Lo | BRHBBEMARIHR, Bk "SMEL-T & "SMEER" .
® 1 8L
T | 2 RIETH, BRETHRAESERMTENESERRAE.
7 EE BRRESEERCH “BITHR .
R 8.54 GPM
A 18.93 %

47523334001 _edF
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D
3.3. FHiEK

£ ETEGERE BEL, 3% "F3" , UEA FoElEm" BE.
ERHR, ®F "FIRET R ENTER, SR FFR/EE 2.
ERHEBFEMABIHNE, FiR "SMEL—T" & "“SMEERT" .

HRIZITH, BEETERRE.

YHRIZITR, AHAERRENERER. EHITIEE, 12 ENTER RN
B, 3 £/ A &, 73RS/ RAEBNBERER. REHFAHER, NES
s MEHASH (SARERMITENESE) , ETHE.

T RRSEERS BT .

3.4. BENERINEE
EH ST ENEE S B s R SRR .

WE mESE FSH, REE, BETHEXESR.

HTREHE, REMRHBIEFRER.

EURFYE, BT HECHE" BAEK, R/ e REERT, NEEH
EET “BR" B ENTER BT, SilE “HEAE" BMARES.

EEARETEXT, BEREKRLCHE. EXRALIH, TREEFRELEES.

3.5. ARRIBITHI— AR EA

RETH, TUASMEEMRESFITSIURE. AW, TAIENZIEEET
st HRER, REHMEFATUNE.

RETH, TERMS—IER, HEHBHIATHNERF. HERERER.
BEREEFLR

MR (MB) BERELECHE, WERHKEL, AETERHER.
ERESELR, FEEEENH.

3.6. M EITHIThREE:

ERETEXT, BSATENARETFELE. RETHRERA—TSHERIN. KRSt
BBk iMEE H 5 AROIR 5 2% _EAR RZZR FUEOSI B IR B3k . FEREBIMEXT, BIERRLBLAE A,
MRREL/EEHRRTHR, BLERSWEE, NTHHREGRERIREHH EEs Rz S
Ho

ZH-10 47523334001 _edF




AROIZHIl S iE R4k

[a]
z
o

15

etk

=

_ BT B RER— RS
i, . 4

MERR, RETHERIRPEHO, RETHEANLERIIZF R LNITERANRNRR. RETT
R IR B E R IR LR LB RO

R

1iEGI R R E TR Ak T, FHE ) B R R R

2. AROTRIZFIFAI N ER— N REB T RE-—SRIFENEZEAITRET KRB EFRER, EFSEAMNE
ERM—ERIM—DRET.

3. BT A& AROIR I 23 T LUE A B it BETIR(E, iR BT RIBkiMA0%]24 vDC, &S A5008k
MFy, ER—AEHEREERREIT RN FEH 2R RIE, ZREIT=E 1000k i/Ey, FHiE
FAZy400fkif/EE ML RIB AR Fo

3.7. KiE-FIitHE:
MBEFREBLM (B (8) 588 (&3) siF% (2F) ) , FtEERSRE Ak
TE. BEFF.
WNREIERE (BE) 1EABL,
FE - 108/me
Flowmeteriili& (S RREBITUREIER) = 4008kiH/ GAL
FHitE “FREMKE = B
= 10/ 1302 X 1/0€/ 4008k iH
FR2/BKM = 0.025% Bk

47523334001 _edF ZH-11



ERITEBMERI SRR E S, EHB— 4 usB R4S, ZR4I—IRE USB B
RliEfsy (AT EREHR) , MB—ihHE use K8 A Bk (BT
BITEN) o ZESTHEEGIRRR .

,fi—fi’i”i"\

4.1, AR ARG IE
LEZREGEHZE, BRIEEFFTEIMEEE (2.1, 5859) .
Zﬂ-ﬂ: ARO W TT: http://www.arozone.com/controller-downloads.

L THEGRMEGMAKERIME ( “Controlerzip” ) o MENMY, ILEREXMHHMMLE.

4. 3TH X “Release_Notes.txt” o ZMUNBUBMASUEIEZGRAZNFEREER.
EIXLRE, ATWERTEENGEH. TAREMXETEFRLE (MEFEM) . MRE
AEBCEERUES, AAZ 5.

4.2. BIERHRE

EEHERIFTRERE, DA TH MR ERGEFEEREERERTENNTEN L. MREME

SETENLTHEHZEZRG (H Amel £77) , ERIBE 4.3 &9

1.3TFF ARO MITT: http://www.arozone.com/controller-downloads.

2,381 Atmel AT 2hgkHE.

STHMUTHE, BEEHXLETEAFINXGEX. BINZRELE BT .

® SAM-BA 2.15, i&®& Windows (XP. Vista, LHHATZ<)

4. REZAXAMBIEITHRER.

5. EMEEREMBMXGFX, BEWERMITXY “sam-ba_2.15.exe” o XHERIEATUREBE

B, ARG EEERGR. ERRMELERM, £F “uss BAI" AT, XEEHEET
DTSR SEE N, EhafmERRrmRsiizrammig.

e.g?ﬁﬁﬁiﬁ% (B RREDHPHBRIRE 16) , WiFF ARO EHISEAIHEIE. MFFRHISEHEEHTE

IR BOWMFEGIRNRRE (SHREBOFHIRE 15) o MWERFHEERFRE (S LHKE

16) o MIEHIZREAREATESBSHERE

7.4% usB RATEREITEN, ICEMANERRH.

8. JRIEIRGIRE ER/NELRIR A, 5 usB BETANIERIR (SAREDHFHIRKE 9) - KE, #
FNBRRE. MR, ®FRLER LD =i,

.G, TEISERUTEOFSIKIRNFIIREESRENER:
[ 2 v ——
EERERSIRNEFRE
FERWANIRE © IEfEIEE Windows Update...

M Windows Update 32812 & R R ol sEBE —LEATE,
B M Windows Update 18R NIZERAF

WMEEY, FHEERUATEO

ZH-12 47523334001 _edF



0 IR -
Bossa Program Port (COM6) B%2E ‘

Bossa Program Port (COM6)  TILMER

108 coM /S (EFBERHE 6)
HE, MR Windows BEFLEEINARNMNLEREWHNERF, EAIUFHTRIREE, MTHT:
N.SMESE 3 FHATHNEBEREHMBE XL, BEHIMY “c:\Program files (x86)\Atmel\
Sam-ba_2.1.5" folder)” , iZ TRESAE X HHREME.

12T EN AR “EEEER" , £ “iK0O" THKEFHESE ( “GPS camera detect” [GPS #HHL
HiMIEX “Unknown Device” [FRHENIEE]) o

R S8 12 217 XMEFE 5 SHINEEOERIRA.

BARRERZE, & “EREIEFRE" o

14358 “NRKMITENREERIBFRGE" , AEINEEXH “SAM-BA 2.157 FTERIX %
NE (EULELE 11 PEE) -

15.8ET—%.

16.8ERE,

1T RERENHAREBERSEAIEHEN coM im0 B TmO.

1BEEEREREZRRIES AR com O, FTF “EEEERmA" « HWOBHREH
£ “AT91 USB to Serial Converter (COMx)” B “Bossa Program Port (COMx)” - i2{¥ coM RE.

4.3. #=HI BRI L2

IR RERME, TENOHRLEEDATEMAENE. REEHHREAHT BIME.
WMESERK 4.2. &5, MBETEE 3 &
1.%?%&71?% (BRREDSPHBIRE 16) , WiFF ARO EHIBHHEIF. MFEHFBEFRE

R BN AEGSEMEE (SRREBSPHEKE 15) - WEERENRARE (SLHKE

16) o MIEFIFREFBRERRSHSHEEZL.

2.4 usB EESEREEITEN P LI 4.2. LR 7 AF B 17 ATANTA %O,

R EEEREZRKE coM HOS, BFERSRE 4.2.18 HITHRE.

SAEARGEHI—ES, ERLIEREEFISETFNMESHEZARANES (FENRKE)
, BERFNEE. SHEWNRE, AUATARDEES (N&E) . tE&lhHaiHtE
B R RENEEEFERPRENEAN . IREFEGESHEERABRINME, HEAX
4 “flash_program_with_erase.bat” REREEL B . MREFEEEFRZPFRESH, BERX
% “flash_program.bat" °

4. XA RIERRITH TR bat X1 (HERT, ®FE “RIE" ) , HBXE “set coMx=6" FHIH
FEHALR 4.2.18. B RE—FIETHEF. KREXGHXHA.

53R(F /NS IRE, 3F usB EETIEANIEHIRE (SHMREMSPHLRE 9) « KE, RIFNEER
o ItB, w%FHLER LED B,

6. REZHIXARBIEITHER.

7. WHEAFR bat BF (BRLAFE 3 FH) o
HATH M LERTE. (EAZREN—®S, BEEEOSBITHAKA. BFDRITRATMITH
MFHEO, EAXERSBUE LERE.

47523334001 _edF ZH-13
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8. ZEIF LEREREERI, WEXY “dfiledog” HFEITHF. BiZRERIIRR, ZXE4H
REBITXARFIHEEBHE ( “Complete XX%) « EASRETR 100%, ERFJLITHER—ITRY
= 95%. EAE, MWRBERMII.

9. Wi FF USB EE4.

1045 24v BREFEEERFIE (SAREDBSPRIHRIKE 16) o

NFEEHRE (SNREBSPHHRE 17) .

124848 CAAFMY &Y 2.1. S5 58IE B eI A .
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5. XS HEER

" AEEERE RRFE
HEBETRE. R R IERRE. BERERERF (5§ 239 859)
HEFERUMMET. SIERTREFE (R ERRRESOFHSERTS.

HIFSEEITHERN, HE
e, BHRETHTSELSEE
ITHER, BETE.

RIERMATREEZRSHD. HRAB
HBUERIE, ERTEARRERGE
IEEEREBAIHE.

ERENOELNTFLRMESE LD, 7
REBERFRA.

RHAESMHRY, B
ER1T.

g%ﬁﬁ%ﬁ@#tk%ﬂ&iﬁ, IRATRE

RERNHIR.

REBT—NHEEHRE
I, EHREY “ &XE
£ Bl

BRIk ZE A ERMBEERN
MIEXR G (E0S) FS.

TIRIBAIRA] EOS FLERER .
WHRFEIEHI B APIEIE T EABRY EOS (58 2.3

D) o
MBEAHFEENERBOR, WHRRFESE
TIAEE(E 2.3.¢)

Sk “FSEE" ¥

BN E S EBH HE AR

IESNEDIS A N R S IRIHSER, FFRELE

i ERR/NRKEER. WEIR/ME (5 2.2b #5) -
“ERELT HEHH, EafbERER. BERE2EIEES.

—HERHK.

R FIR TB2 L RRHIBL (RERS,
RAKE 9) CEERA.
B2BILSMERRE L AA “IEERA" (NC)s

BRELTFHRE, MREFE, BRET.
REEHRBENLK, RIS E R F IR, Pibs | AEHIZREF use BRLT.
EEFE. TEIEM. KATENPHGSED (NEHFH) -

XM ‘sam-baexe ‘TEFF, S{ERAEFERE
B|HLE.

BREELERFT (F 4.2 8B7) o

RYEHZE, RAER
HAKER. NFEEE

EEHRGR, EERT FRERE
ERESRSENXE (PFK 433

o

#Egi%%?ﬁi?ﬁﬁ?ﬁ, X SHL B
KEIN o
;E%E#%Kﬁfﬁﬁ'éiiﬁ%ﬂﬂ‘]iﬁ (SH] 433

ERISRRGRETRKI (
SREBEXH, SEfER
FREVER AR ALEIE) o

AT usB WEBAITENAEO
($& 4.3.2) REF Atmel HIGF=R
FERTANEO (HT 4.2.17)

RHNEEARRO (PR 4.217) FEERH
LHEF (B 4389 -

MR “WIREW/ENE
" HRED TR L.

FAPBAEIREE AP TIEEE.

MEEEAHRO (FSRASR4.2.17) FIE
SMRHG EEEE (3R43%) .

MR TG HRE
EREL.

IR ESRBE T B2
PRl o

EEIREEXTHALRHRERE (3R
$2.3.9.i849 )

EHIBETE B BRE
=

MBEEHETER— B RERAHZ
BIEF POWER 1% #2I8% ACIERD =%
BBk, W8 & 5.

ERLERBRTFARIMBEEDREFAR
KI—H#R%r, FEiEflER R RRMARER
Eiﬁﬁ. R AC BET AR AL M LR

o

47523334001 _edF
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6. SMHER

¥R
A g
EHIBREN - 2 £BY (5K EA) - M 651763-AM-2
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DECLARATION OF CONFORMITY

—H =R (A BEEEE

4 Mo

MANUFACTURED BY: INGERSOLL RAND COMPANY LTD
HBE: (A AUEE USA: ONE ARO CENTER « BRYAN, OHIO, USA 43506-0151
Mz 8|Ak EU: HINDLEY GREEN, WIGAN, WNZ 4EZ, UK
TYPE / SERIES: ELECTRONIC PUMP CONTROLLER

ESEST BFREHR

/)= 521 A D N S )

B EES HxjA| BT e 22

MODEL:

e

£ 651763 XXX

k=

SERIAL NO. RANGE:
FHSER
yU?W%Hﬁﬁi

= ol.
Yatwiz sk

(2017 -2020)  (QAIXX7-XXX =  (JL2XX0-XXX

This product complies with the following European Community Directives:
=R TR RS :
AEGIETORMARFEDICERLE T

= HE2cis 7Y 354 x@e EFEdch

2014/35/EU Low Voltage Directive (LVD), 2014/30/EU EMC Directive
The following Standards were used to verify compliance with the Directives:
RATIHRENBRFSZIESHAE:

T OEENMERENDRERICERTNELL:

XE &5 {25 AEo| 9lal ofg EEO| AR

=&Yk

EN61010-1, EN 61010-2-201, EN 61326-1

Approved by: Date: 2-23-18
E#I:% N f (ZH) B #:
B M/ K A B
SRk (KO) Y&}

Michael Conti Engineering Manager

%W oweron

J. Peussa Engineering Director ESA
(Engineering Product Manager)
(TEF@RB1EE) UA) (TVIZTIVTHEIR—TVv—)
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