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Control Electronics, Inc.
P.O. Box 330, Brandamore, PA 19316
610-942-3190

PDS-360 Specifications

Ultrasonic Open-Channel Flowmeter

9/06

Electronics Sensor w/temp probe (US70TC)
Power Requirements: 120/220 VAC, +£15%, 50/60 Hz Material: PVC Housing, Epoxy
12-24 VDC @ 15W max. Beam / Freq. 5° Conical, 40 kHz pulsed
Temperature: 30°F to 120°F (-5°F with opt. heater) Temperature: -40°F to 160°F
Display: 2 line x 20 character, Alphanumeric, Cable: 30 foot corrosion resistant,
LCD with LED backlighting 1500 ft. max, Belden# 8451
Totalizer: 8 digit accumulative with programmable Dimensions: 3.0” dia. x 4.0” Len
multiplier; x1, x10, x100, x1000 Mounting: 3/4” male
200 daily, 8 digit totalizers Sensor is considered explosion proof, corrosion
Outputs: Two (2) independent 4-20 mA isolated into resistant, immersible, suitable for Class 1, Div.
1000 ohm, RS-232 terminal and RJ11 1, Grps. C, D.. Class ll, Div. 1, Grps. E,F,G
modular jack (USB port opt.), 5 relays - 4 Enclosure
control and 1 programmable (sampler) pulse, : . . )
SPDT 5A/250 VAC contacts Material: Egigfﬁjn\;ﬁ? CC(!\C;Z: hinged
Span Range: 0-1.00” to 0-150.00” full scale ) )
Dead Band (blanking):  10.0” to 36.0” Rating: NEMA 4X, 1P65, Dust-Tight,
Display Resolution:  0.01”, 0.01 gal/min Water-Tight, Corrosion
Accuracy*: +0.5% of range, calculated error less than , , ReS|ftant, CE,SA’ U,I,‘ listed
+0.04% Dlmen§|ons: 7.2"x11.8 x6.'8 .
Memory: Flash and non-volatile RAM Mounting: 4.92”x12.3"’ with stainless
Flow Equations: Parshall, Palmer-Bowlus, Leopold-Lagco, , steel mounting feet
Rectangular Weirs with or without end O,DthnS

Heater/Thermostat, PVC Sensor Bracket,
Sensor Cable, USB Port, Modem ....

contractions, V-Notch Weirs, User Defined,
Programmable Lookup Table

200 day 24 hour flow summary: min, max,
avg GPM, total gallons - time stamped
Avg. GPM flow rate with programmable log
rate of 00-99 minutes in 1 minute
increments - time stamped; EVENT List
* Note: field conditions, such as turbulance, poor installation etc.,

Data Log:
Warranty: the PDS-360 system is pretested and

inspected before shipping. Warranty is against
defects in parts and workmanship for a period of
one (1) year from ship date.

Specifications and design subject to change without notice.

may affect the apparent accuracy. Made in USA.
Note: 360DX system has no relays or data logging. DIMENSIONS
L —— 72—
E 3 ."_:.': — ? 25 -l-'_.‘ 4 92-
s e S R
Twisted pair shielded —m» —
Belden# 8451
30 ft. Standard
Cable Length
ooogd
Watertight 4¢—r 11.8° 123"
Entrance - || ||
1.77
3/4°NPT —» [— v
PVC Housing ——p» T ﬂ — E
Sensin EIement-—{ ;
W/Temgp Probe \ i B Stainless StamIEES Steel
Steel Mounting Feet —
< 30"Dia. > I Hinge Cable
(Cylindrical) FMaunting 120 '-.-'AE
Surface Input IIILITF“LITS
Sensor Enclosure



Repair Policy:

Repair Cost:

Warranty Repairs:

Return Policy:

Packing:

Ship To Address:

All repairs are performed on our premises. Repairs must be sent to Control Electronics by UPS
prepaid. NO ARM number is required. However ...

Customer must enclose:

1] a description of problem

2] who to contact

3] phone number

4] return ship-to address

5] method of payment, Credit Card or COD.

A Company Purchase Order Number must be supplied if other payment
method is to be arranged.

6] Unit/ Sensor must be cleaned before shipping to Control Electronics. We
reserve the right to refuse repair or to apply a $ 50.00 charge to repair of a product
that has not been received cleaned.

Cleaned unit means removing any debris that may be clinging to the unit;
wiping off loose dirt, cob webs, dead insects etc.

Delay of repair may occur if any of the above is not provided. Most repairs are processed and
shipped within 48 hours of receiving repair unless a major repair is required.

A minimal charge will be applied regardless of repair needed plus return ship}:})ling charges. If
repair exceeds quoted minimal charge (call factory for quote), we will notify the customer
before we proceed.

Payment is COD or Credit Card only unless other arrangements are made.

S

§AMERICAN EXPRESS

i =

Sarar e s

Warranty repairs are made at our discretion and returned UPS GROUND at our expense.

Control Electronics will accept “return of product’ for credit within 6 months of shipping date
if it is determined that the product is not performing to specification as described in Product
Performance statement in this manual (provided application is not the cause of problem). We do
not accept returns for credit when the application is the source of the problem (i.e. poorly
installec}j flumes, poor piping arrangements, interference from other equipment etc.),
product is misapplied or not used properly and/or if product is out of warranty.

Ah 35% restocking charge will be applied if product is returned for credit after 6 months from
ship date.

Control Electronics does not accept returns of options such as circular recorders and other
products not manufactured by Control electronics, Inc.

Control Electronics will not accept returns of used Sensors, cables, or spare parts unless
shown to be defective under warranty or not performing as specified.

Any credit issued will be at the discretion of Control Electronics, Inc. Warranty of product is
limited only to the repair or replacement (with same model) of defective product.

Any product or part of product returned damaged will not be considered for any credit.

Customer must call for authorization before returning product for credit. Products
returned for credit will not be considered without prior authorization.

A description of how it was determined that the product was not performing to specification
must accompany the return of the product for our evaluation before Contro% Electronics will
consider any credit. The name of who to contact along with phone number should also be
included with the return.

Repair/returned units must be packed in a suitable card board box with sufficient Facking
material (newspaper, packing peanuts etc.). Control Electronics is not responsible for any
product damaged through shipping. Make sure you insure the package for replacement cost.
DO NOT pack the unit upside down or sideways in the box. Damage could result to
product if you do.

All repairs or returns must be shipped prepaid via UPS or equal to:
Control Electronics, Inc., 148 Brandamore Rd., Brandamore, PA 19316



CONTROL ELECTRONICS, INC.
e ———————
PDS-360 Product Performance

Control Electronics PDS-360 Flowmeter will perform as specified when tested under known,
simulated conditions. All PDS-360’s are tested for full functionality and performance before

shipping.

The accuracy of the product is determined by inputting a known, stable target distance into
the system and monitoring its ability to process the return ECHO delay accurately and
conversion of the calculated DEPTH indication to GPM and Total flow as related to the built-in
equations. Specifications for the product are determined by this method.

The accuracy of the product is not determined by any other method. Other tests methods

indicate the accuracy of the over-all application/installation, not just that of the product. Such
tests are not acceptable as an indication of product(s) accuracy. However, other test methods
can be used to determine if the calibration of the product should be changed in attempt to
compensate for application/installation conditions. This should only be done if no other
application/installation corrections can be initiated to correct the problem.

Some examples of application/installation problems are:

1] Flume/Weir not sized properly

2] Strong vapours from liquid or severe air density changes
3] too much turbulance or foaming on the liquid surface

4] Flow moving too fast through the flume/Weir

5] Flow approach to flume/weir incorrect

6] Sensor not installed properly etc.

Some equipment such as variable speed drives, nearby radio transmitters (i.e.: radio dispatch
or hand held transmitters) etc. located next to the product or even at times in adjacent rooms
may possibly interfere with the products performance. The worst of these is the variable speed
drive controllers. This type of equipment generates large amounts of electrical and RF (radio
frequency) noise that can interfere with the products ability to interpret the return ECHO
signal. Some adjustment to the product , relocation of the product or different electrical
grounding attempts may minimize or eliminate the interference. Ultimately, it is up to the user
to make the corrections necessary and require that the source that is causing the interference be
corrected.

If you have any questions in regards to product performance, please contact Control Electronics

at (610) 942-3190 or fax us with application conditions and questions at (610) 942-3672.
You may also E-mail us at: cei@controlelectronics.com.

VI.



CONTROL ELECTRONICS, INC.

PRODUCT WARRANTY

WARRANTY:

Control Electronics, Inc. warrants to the buyer that its products are free from defects in
materials and workmanship at the time of shipment and during the WARRANTY PERIOD. Control
Electronics, Inc. obligation under this warranty is limited to the replacement of the product(s)
by same product(s) manufactured by Control Electronics, Inc. or repair of the product(s) at the
Control Electronics, Inc. facility. Control Electronics, Inc. products are sold with the
understanding that the buyer has determined the applicability of the product(s) to its intended
use. It is the responsibility of the buyer to verify acceptability of performance to the actual
conditions of use. Performance may vary depending upon these actual conditions.

This Warranty is in lieu of any other warranty, expressed or implied. This includes, but is not
limited to, any implied warranty of fitness for a particular purpose, or other obligations or
liabilities on the part of Control Electronics, Inc. Under no circumstances will Control
Electronics, Inc. be liable for any loss, damage, expense, or consequential damages of any kind
arising in connection with the use, or inability for use, of Control Electronics, Inc. products.

WARRANTY PERIOD:

This warranty is in effect for twelve (12) months from the date of shipment from Control
Electronics, Inc. place of business. Any extension of warranty period must be requested at time
of purchase and made part of purchase order.

LIMITATIONS:

Control Electronics, Inc. products must be installed and maintained in accordance with Control
Electronics, Inc. published instructions. Users are responsible for the suitability of the
product(s) to their application. There is no warranty against damage resulting from corrosion,
misapplication, improper specification, improper installation or any conditions beyond the
control of Control Electronics, Inc. Claims against carriers for damage in transit must be filed
by the buyer. Control Electronics, Inc. is not liable for labor costs incurred in removal,
reinstallation, or unauthorized repair of its product(s). Control Electronics, Inc. warranty
does not cover travel time or expenses for job site service. Requests for field service must be
accompanied by a signed purchase order. Travel time and expenses will be charged to this
purchase order, along with service time if the cause of the failure is not covered by the
warranty. No service will be performed on any product(s) unless full payment has been made
for product(s).

WARRANTY CLAIM:

If Control Electronics, Inc. products are found to be defective in materials or workmanship
within twelve (12) months of the date of shipment, they will be repaired or replaced with same
product at the discretion of Control Electronics, Inc. at its place of business at no charge to the
buyer. The defective product(s) must be sent, freight prepaid, to the ship-to address on the
front page of this manual for warranty claim. All claims must be made in writing. Enclose a
brief description of problem, person to contact, phone number and return ship-to address.
Product(s) received without this information may not be processed on a timely basis.

If warranty and/or product(s) is not acceptable to buyer, please contact

Control Electronics, Inc. and/or return product(s) unused for credit. This
action must be made within 60 days from ship date from Control Electronics,
Inc. Installation of product(s) or non-response within 60 day period
indicates the buyers acceptance of product(s) and above warranty.

Control Electronics, Inc., P.O. Box 330, Brandamore, PA 19316  Tel: (610) 942-3190
VII.



This manual covers both the PDS-360 and PDS-360DX Flowmeters.
The PDS-360DX Flowmeter is the same as the PDS-360 system with
the following exceptions.

The PDS-360DX system does not have:

1] Relay Outputs - no alarms or Sampler pulse
2] No Clock or Date

3] No RS-232 output port

4] No Data Logging

This will be noted in the manual by - N/A on 360DX.

You may want to copy the following numbers from the upper left corner
of the printed circuit board inside the enclosure for future reference. These
numbers should be available if calling Control Electronics for tech support.

Serial Number:

Software Version:

Model Number:




Relay output has a separate ON and OFF setting for differential control of pump
ON and pump OFF or valve open/close etc. The program values are in GPM. The
relay contacts are dry contact closures rated 5 amp, 220VAC. An associated LED
will light when the relay is energized.

Note: while in the program mode, the relay outputs will not be affected by
any program change. Once you are back in the RUN MODE, the new values
will take affect.

When a relay switches state (i.e. OFF to ON, ON to OFF), the relay number, time
and date will be logged in the EVENT LIST. The EVENT LIST can be viewed by
downloading the data to a PC/Lap Top through the RS-232 output. See using the
RS-232 Output.

TESTING THE RELAY OUTPUTS

(N/A on 360DX)

The relay outputs can be tested by going to MISC Settings ? mode, TEST
RELAY OUTPUTS? Select ‘YES’. The display will show ....

Test Relay #O0
Done ON OFF Select

1] Use the DOWN button to Select the relay number (1 thru 5).
2] Press the SHIFT button to turn the selected relay ‘ON’.

3] Press the UP button to turn the selected relay ‘OFF’.

4] Press the SELECT button when ‘DONE’.

The associated LED light will light when relay is energized.

Setting the Time and Date (N/A on 360DX)

Under the MISC Settings ? Set the Time and Date using the SHIFT, UP and
DOWN buttons. The Data Logging and 24 hour Summary uses the time/date for
logging purposes. The time/date is generally set when it leaves the factory but
should be checked.

Reset the Totalizer ... Data Log

Under the MISC Settings? you can RESET the Totalizer to zero and/or RESET
(clear) the Data Log (N/A on 360DX) by selecting ‘YES’ when asked. It is best to
do the RESETs when starting up the flowmeter or when the Time/Date have been
changed.

Note: The EVENT LIST is not Reset by the Data Log RESET (N/A on 360DX).

Temp Probe ON/OFF ...

Under the MISC Settings ? you can disable (turn OFF) the temperature probe
and enter a manual temperature for the flowmeter to use. This may be
necessary to do if your temperature probe is defective.

- 20 -



If the flowmeter detects a defective or disconnected temperature probe, it will
automatically use the entered manual temperature. This is considered the default
temperature. You can enter a default temperature and still use the temperature
probe by ....

1]

2]
3]

6]

Go to TEMP PROBE ON/OFF and press the UP or DOWN button until the
flowmeter displays Temp Probe is ‘OFF’.

Press SELECT button. You will be asked to ENTER OUTSIDE TEMP.
Use the SHIFT, UP and DOWN button to enter a temperature. This is also the
flowmeters new default temperature.

Note: you can enter something other than the actual temperature

( default temp). Enter the actual temperature only when the
temperature probe is defective and/or you are not going to use the
temperature probe.

Press the SELECT button to return to TEMP PROBE ON/OFF ...

Leave Temp Probe OFF if the temperature probe is defective or you are not
using the probe. The flowmeter will use the default temperature you just
entered.

_OR -

Press the UP or DOWN button to select Temp Probe is ‘ON’

The flowmeter will use the temperature probe. If the probe fails or is
defective, the flowmeter will automatically use the default temperature
entered and display a warning. If the warning is displayed and you can not
immediately correct the problem, return to this section and select TEMP
PROBE is OFF until the problem is corrected, at which time you would
return and select TEMP PROBE is ON

Press the SELECT button to continue.

=21 -



Changing The Calibration Reference

Make a measurment from the Sensors face to the surface of the flow. Go to

MISC Settings.... mode in the flowmeter and check the RANGE = display
value. This is the actual measurement the flowmeter is making. If the distance
is not correct, use the SHIFT, UP and DOWN button to change the CAL FACTOR
value. i.e. if the displayed value is found to be 2% low, enter a CAL FACTOR of
1.020 to increase value by 2%. If the displayed value is 1.5% high, enter a CAL
FACTOR of 0.985. Changing the CAL FACTOR alters the microsecond reference
used in the distance calculation to compensate for installation anomalies, sensor
tolorances, atmosphere conditions etc. DO NOT attempt to correct flow indication
unless you are absolutely certain that the instrument is incorrect.

Sensor—pJ_‘

Flume/Weir ——p» I

Sensor To Flow Surface Distance (Range)
(Note: this will vary depending on
flow depth).

Actual measurement made by flowmeter ¢

\

Range = 018.63 in.
Cal Factor = 1.000

v

Calibration Factor - change value if needed.

Be sure the Sensor has been installed properly over the flume or
weir (see sensor installation), programmed data is correct,
Temperature Reading is correct, all cables have been properly
connected and your physical measurement is correct before making
any CAL FACTOR change.

- 22 -



Data Logging (N/A on 360DX)
I

The PDS-360 Flowmeter continuously logs data as flow measurements are being
made. Once filled, old data will be written over by new data (auto wrap around).
The flowmeter has three (3) independent data log types. They are 1] a 24 hour
flow summary; 2] average flow samples and 3] an event list. All data log may be
downloaded to a PC/Lap Top for viewing using the RS-232 output (see using the
RS-232 output). The 24 hour summary may be directly printed to a serial
printer connected to the RS-232 output either on demand or set for AUTO print.
The flow totals, Avg, Min and Max GPM for the past 6 months may be viewed at
the flowmeter.

24 Hour Summary

The 24 HOUR SUMMARY data log keeps track of the days flow totals, the MIN,
MAX and Average GPM flow rates and time they occured for the past 6 months.
The START time for the 24 hour summary may be set by the operator under the
Set Communications section in the programming. The default setting is

12:00 midnight. The START time begins a new summary page with date and
times. To view the 24 Hour Summary you must download the data to a PC/Lap
Top computer using the RS-232 output. You will be able to select up to 6 months
of data, preformatted for quick viewing and print out. (see using the RS-232
output for download instructions).

Viewing Daily Totals, Min, Max, Avg

The daily totals with Min, Max and Avg GPM flow rates can be found in the 24
Hour Summary described above or viewed at the flowmeter by pressing the
SHIFT (DatalLog) button while in the Run Mode. You will be asked ‘View Data
Log?’ Press YES. The Date and Total gallons for that date will be displayed.
(Note: Flowmeter will always begin with todays date. Todays date will show total
gallons so far for the day.) Press the UP or DOWN button to select next or
previous date; the SHIFT button to see AVG GPM, again to see MIN GPM and then
MAX GPM. Press the SELECT button while viewing the TOTAL to EXIT the Data Log
section. There are up to 200 days of Data.

View Totals ? Date: xx/xx/xx
>NO YES | Total = 12345678

1] Press SELECT to EXIT
2] Press SHIFT for AVG, MIN, MAX
3] Press and hold the UP or DOWN button for 3 seconds
to jump ahead or back 1 week

Print Daily Readings
If NO is selected in VIEW TOTALS?, you will then be asked Print Daily
Readings? If NO, you will return to the Run Mode. If YES, you can select ...

Print NOW. You then will be asked number of days (up to 200). Press Select
to begin printing to your serial printer. (Note: the flowmeter sends one data
line to the printer and waits approximately 2 seconds for the printer to print
before sending the next line. Printing a large number of days may take some
time. Approximately 15 seconds per days data).

-23 -



- OR -

Print AUTO. The flowmeter will display the time the 24 Hour Summary will
print each day. (Note: this time is set under Set Communications. Make sure
your printer is turned ON).

Average Flow Samples

The flowmeter may be set to log average flow rates, set under Set
Communications. You can program the Data Log Sample Rate to sample
flow every 1 to 99 minutes in 1 minute increments. If the setting is
programmed for 00 minutes, the data log sampling is disabled.

When a sample rate is set, the flowmeter will average the flow rate from the
previous log time to the next log time then save and time stamp it.

Example: the flowmeter is set to log data every 30 minutes. The last logged
average flow rate was at 10:05 AM. The flowmeter will keep a running flow rate
average from 10:05 AM to the next sample time at 10:35 AM at which time it
will log the average flow rate and begin the next sample period. The flowmeter
does not log instantaneous flow rates which can be misleading.

This data can be downloaded to a PC/Lap Top using the RS-232. The data will
show DATE, TIME and FLOW RATE. You can also select the data to show a bar
graph next to itself to see a visual trend.

Event List

The Event List logs the date, time and event type when it happens. Events types
are ...

1] System Restart 8] Sampler Pulsed

2] Entered Programming 9] Reset Totalizer

3] Echo Signal Lost 10] Reset Data Log

4] Echo Signal Returned 11] Reset Event List

5] Temperature Error 12] Master Reset/Startup

6] Relay #x ON
7] Relay #x OFF

The Events may be viewed by downloading to a PC/Lap Top using the RS-232
output.

Resetting The Data Log

The Data Log may be RESET (clear all data) by selecting YES when asked Reset
The Data Log? under Misc Settings. Note: this does not RESET the Event
List. This can only be Reset by doing a MASTER RESET to the meter.
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Resetting The Flowmeter
I

If the SELECT or SHIFT button is held when power is applied to the flowmeter,
then released, the user will have access to the flowmeters reset functions.

If SELECT is used, the user may reset the flowmeter by saying ‘YES’ to FACTORY
DEFAULTS and ‘NO’ to USER PRESETS when prompted. The operator must now
procede to reprogramming the flowmeter.

Note: This reset will set the pass code to ‘0000’.

If the SHIFT button is used, MASTER RESET, it will do the same as above plus
reinitalize the time/date and reset the Event List. It will be necessary to set the
clock and date. Do this RESET if using the SELECT button above does not work.

The Resets can help recover from a processor crash or lockup due to lightning
etc. The resets do not affect the totalizer or data log. The user may proceed to
resetting the totalizer and /or data log in the PROGRAMMING section and setting
the time/date if needed.

If The Flowmeter Should Lockup or Crash

It is possible that the flow of the program may be interrupted by some external
event such as lightning, testing back-up generators or some other anomaly on the
AC or Sensor input that may cause the flowmeter to crash or lockup. Turning
power OFF and waiting approximately 10 seconds before turning the meter back
ON may correct/unlock the meter. If not, it may be necessary to perform a
RESET using the SELECT or SHIFT button mentioned above, RESETTING THE
FLOWMETER. You should only need to do a FACTORY DEFAULT reset and then
reprogram the flowmeter. You should not need to reset the totalizer or data log.

In extreme cases, it may be necessary to do a HARD Reset by first turning power
OFF to the flowmeter and then removing the 3 volt clock/memory coin battery
from its holder for about 1 minute. This will cause a loss of all data, including
totals and data logging.

Reinstall the coin battery (note polarity) and do a power up reset using the

SHIFT button as mentioned above. Procede to reprogramming the meter. Set the
clock and date and reset the totalizer and data log when asked.
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Using The PDS-360 FLOWCHART
I

OPERATING INSTRUCTIONS

When power is first applied, the PDS-360 flowmeter will run through its
POWER-UP windows. It should display 2 windows indicating name of
manufacturer, model number, type of meter and the software revision number.
The process takes a few seconds and will then enter the RUN MODE. The
flowmeter will display the window that was ON (selected) prior to turning
power ‘OFF’. To select or scroll through the RUN MODES, use the UP/DOWN
buttons. Each press of the button takes you to the next window. Selecting any of
the RUN MODES will not affect the 4-20 mA. output or any of the programmed
settings. The flowmeter begins monitoring flow automatically.

To enter the PROGRAM MODE, press the SELECT button. You will be asked GO
TO PROGRAM MODE?. Press ‘YES’. You will be asked for the PASS CODE
before you can enter into the PROGRAM MODES. The pass code is 0000 when it
leaves the factory and will remain this until you change it. Press SELECT. If you
like to change the code at this time, use the SHIFT, UP and DOWN buttons to enter
your new pass code then press SELECT. This stores your new code. You now have
access to the program section. If the incorrect pass code is entered, you will be
returned to the RUN MODE. REMEMBER YOUR PASS CODE!!

Once you entered the PROGRAM MODE you can scroll through it by pressing the
SELECT button. The SELECT button performs three functions: 1] NO, 2] ENTER
and 3] NEXT WINDOW. Use the SHIFT, UP and DOWN buttons to change the values
in each window as needed. The DOWN button is used to select YES when data
values are not displayed. The Programming Flowchart will guide you through the
many features and functions available to you. A brief explanation for each
window is provided in the flowchart.

- 26 -



