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QUICK BENCH TEST:

Connect Sensor to the T.DUCER terminals as shown below, then apply Power. When properly connected
a soft clicking can be heard from the sensor and figures will show on the large LCD display. Test
operation of the Ultrason by holding the sensor steadily and aiming at a flat, stable target 12 to 28" (305
to 711 mm) away from the end of the sensor. Allow a few seconds for the Ultrason to lock onto the
target before displaying its distance. The Ultrason will now display distance in ft or cm (factory
calibration).

CONNECTIONS:

POWER INPUT: The standard model requires AC power input between 100-130VAC 50/60Hz (2 amp
fuse is recommended). No adjustments are necessary for any voltage in this range. Optional 230VAC
requires power input between 200-260VAC 50/60Hz. (See OPTIONS section of this manual for
connection of optional 12VDC or 24VDC power input).

IMPORTANT NOTE: To comply with CSA/NRTL standards, AC power input and relay connection
wires must have conduit entry to the instrument enclosure.

AquaMetrix
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200-260VAC (50/60 Hz)

ALUMINUM CHASSIS

GROUND STUD %

IMPORTANT. * IMPORTANT:

MUST CONNECT TO A ATTACH CABLE
GOOD GROUND (<1 Ohm) SHIELDS (4-20mA, RS232)
WITH 12 AWG CONDUCTOR THIS END ONLY
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KEYPAD SYSTEM

The Ultrason has a simple 3-button
calibration system. Operating and
calibration modes are shown on the
16-digit alphanumeric display. The
keypad is used to move around the
menu to calibrate the Ultrason, and to
view operating mode and functions. A
beep is sounded as each key is pressed.
If the keypad is not used for 2 minutes,
the Ultrason will automatically go to
FUM mode (scrolling display). Use the
keypad to explore the Menu and
become familiar with its features.

MENU - FLOW CHART

The following diagram shows part of the Ultrason Menu system. Arrows show the three directions to
leave a box. Pressing a corresponding keypad arrow will move to the next box in the direction shown.
Move the cursor (or underline) under numerals to increase or decrease the number with the ¥ ® keys.

At the bottom of each Menu column is a Et.ore7 Y= box. To store the calibration values permanently
(even through power failure), move the cursor under == and press the % or # key. If the ¥ key is
pressed with the cursor under S+ or-=7 no changes will be stored and the system will return to the top of
the Menu column.
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Ultrason
RUN
A scrolling display shows the units selected from the = PSSR
UM I TS-MODE column, the mode of operation (Ranas, Lewsl or
F 1ow), the full scale value for the large numeric display, Totalizer
value (in FL.OI mode), and air temperature at the sensor location.
ECHO CONFIDENCE I
EC ! -
L I |
Echo Strength is automatically adjusted by the Ultrason in response 4
to operating conditions in the applications. Minimum
Marker
Current
From RUN use ¥ to get to the Echo Confidence display, EL. Echousr;?gngth
Arrow
TOTALIZER

The Totalizer display will only be enabled when the Ultrason is calibrated in FLCil mode. From RLIH
use ¥ or ® keys to display Tot: value. The Totalizer value is updated every 2 seconds with flow
volume > 1 litre (0.264 USG). The display will show up to 10 digits and then restart at 0 automatically.

Units: ft3, USG, IG, L | T: soa9939999 > TOT:

-
L5

Units = m? T: 822212470 TOT: 5]

A 4

Press ¥ or # keys to return to RLIM.
The totalizer can be reset to zero by going ® to SFEC IAL FUMCTION and ¥ to Reset Tot?.
RELAY STATUS DISPLAY

Press % from Tot: to RELAYS 1,2, 2.
Engerized relays will be displayed in reverse type RELAvYs: EE 3

PASSWORD
The password (a number from £ to @) prevents unauthorized access to the FASSEHORD : oo
CAL TERAT I0M menu. ()

PASSWORD : GE
From RLIM (scrolling display) press ® to FASSHORD. @
Press ® to place the cursor under the digits and % or # to change the PASSHORD: 18

number and then ® to proceed to AL TERAT IOM.

Factory default Password is &&. A new password can be stored by going ® to SFEC IAL FUMCT IOM
and ¥ to Mew Fassword,
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A quaM e tr I X Ultrason

UNITS / MODE
W UMITS - MODE I I FLUME SELECT IOM
l
|-F‘-|:A in m cm oM |
I )
|F<fange LeuelH Vol Het Flawl
l
[ft3 Uss 16 m3 L | [#t3  USE USMG h

|P1NU01HH%%.H-F‘“!:S|L| IG IMGE w3 I_|

| = min koo |

Press ® to UM ITS.-MODE, then % . Press ® to move the cursor under the required measurement units:

ft - feet
in - inches
™ - meters
cToo- centimeters
;- percent

Press # to Range Lewsl > Wol Het Flow Use ® to select the operating mode of the Ultrason.

Famnme mode displays distance from the sensor to the target or liquid surface like a tape measure.
Range mode is useful to measure the exact distance from the sensor to the zero level during
calibration, or to monitor “outage” or free space in a tank.

L=we=1 mode can be used to measure tank level in linear units, or “Head” (height of flow) in an open
channel for comparison with a flume manufacturer’s flow tables.

Wil Volume mode displays tank inventory in engineering units like gallons or liters.

Hi~t+ Horizontal Round Tank mode sets the Ultrason to calculate and display volume units in a
horizontal round tank.

Flow  mode is for open channel flow through a flume or weir.

From %ol Hit or F 1aw press % to make your selection. (Rangie or Lewe 1 mode will bypass the
Volume units selection menu). %1 Hi~+ or F 1 ow modes will give you the additional choice of
volumetric units:

f+t3 -  cubic feet
sE - US gallons
UsHE - US million gallons (FLCi only)
IG5 - Imperial gallons
IME - Imperial million gallons (FLCI-l only)
mZ -  cubic meters
L - liters

Press ® to position the cursor underneath your selection and press # to make your selection.
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Wl or Hrt modes will also prompt you to enter a maximum volume. Press % from H:4'o 1 to position
the cursor under the first digit. Use % or # to change the digits or decimal point to enter the actual
maximum volume you will be measuring. Press ® to return to M:=4'=1 and ¥ .

You can enter values up to 6 digits (e.g. 150,000 liters). When the measured tank volume exceeds 4
digits, the Ultrason will automatically display a 'multiplier' on the lower alphanumeric display.

AquaMetrix

AN — 150,000 Lit

®» @®

HHITS 18660

F L0 mode will offer the additional selection of time units:

min -
- -
o -

seconds
minutes
hours
day

Note: The Ultrason will display Et: ILLEGAL UM I TS if your choice of Units exceeds a maximum
value 0£9,999,999. Use US HGED, Imge MED or m3.<d so that Units will be 9,999,999 or less. Press ¥
to Store and W to Ye=. Then press ¥ or # to store all your LM I TS.-MODE selections.
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FLUME SELECTION
The FLUME SELECT IOM menu will only appear in FL.CI4 mode.
Use ¥ and ® to select the correct Flume or Weir.
FLOR MODE OMLY
UMITS. MODE |—» FLUME SELECTION | »[CAL TERATION
[‘j—;{ot-:h More: Parshall Mored—F. Bowlus Mored—L.Lagco  Morer | Rect. Weir > [Rect.Heir w/EC } [ Custom  More? ]J
Be.Sce4semom [2°_3" & 9" &' 5" _1@" &' g 18" 12" v [Size 1.808 F Size 1.008 Ft K= 1.08
| [v 3 ”j [2 18 >}j [:, 27 1@ 1 F][ 1.888Ft | [ 1,888t | [K= 1.0088 ]
FES ke za 3@m 367
N J

Use ¥ and ® again to select the Size then ¥ to Store? and ® to Yes=.
Press % or # to store flume selection and get to CAL IERAT I0M mode.

CUSTOM FLUMES: Experimental or empirical data for any flume or weir can be reduced to an
equation of the form Q= KHn where:

Q is flow volume

K is as scaling factor which includes flume size and units of flow measurement
n describes the flume non-linearity

H is the level being measured

Use the AquaMetrix Utility program FIND K&n.exe to determine K and n constants from entered data.

Select CLI=TOM for flumes or weirs not listed in the Menu. At the K : prompt enter a 'K' constant. At the
Tz enter an 'n' constant.
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CALIBRATION
- for Level/Inventory Applications

1. Before starting the calibration determine:

a) MAXRANGE =
(Maximum range = distance from Sensor to Zero
level)

b) MAXLEVEL =
(Maximum level of product being measured)

¢) MINRANGE =
(Distance from sensor to Max Level)
Minimum range = MAX RANGE - MAX LEVEL
(must be at least 8" / 203 mm depending on sensor
model)

2. Check the maximum range with the sensor installed by:

a) Use ® to get to LIMI TS.-MODE then ¥ to get to
Fanoe, then Store? » Yes
(NOTE: liquid must be at zero level)
or

b) Carefully measure distance from sensor to zero
level with tape measure.

MINIMUM RANGE:

At CAL IBRATION
- Press ¥ to get to MinRo
- Press ® to move the cursor under the digits
- Use ¥ or # to set the minimum range
Note: MinFg must be >12" (30.5 cm) for US2-1A1A

sensors and > 16" (40.6 cm) for US2-2A1B sensors except
in Hi~+ mode. For correct tank volume calculation in Hir+
mode I imFa must be the actual distance from the end of

the sensor to the top of the tank (any value >0). In Lewe1
or Ramnae= modes the Ultrason will only accept M inFa

values > 8" (20.3 cm).
- Press ® to return to M imiFo

MAXIMUM RANGE:

Press ¥ to get to MaxRo
Repeat as for M inFm
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TANK INVENTORY
LEVEL MODE

—

SENSOR
T
100% *M__/5 MAX LEVEL

AX
MAX RANGE OLUME

0%y JTZEROLEVEL

TANK INVENTORY
RANGE MODE

—

SENSOR
0% 7@%__/7 MAX LEVEL

MAX RANGE

100% — —ZERO LEVEL

TANK INVENTORY
HORIZONTAL ROUND TANK (HRT) MODE

MIN RANGE
A4

MAX
VOLUME

MAX RANGE
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CALIBRATION
- for Open Channel Flow

FLUME SELECTION |—f

CALIEBRATION

1. Before starting the calibration determine:

a)

b)

MAX RANGE
(Maximum range = distance from the Sensor to Zero
level point)

MAX LEVEL
(Maximum level of flow through flume or weir)

MIN RANGE =
(Distance from sensor to Max Level)

Minimum range = MAX RANGE - MAX LEVEL
(must be at least 8" / 20.3 cm depending on sensor
model).

2. Check the maximum range with the sensor installed by:

a)

b)

Use ® to get to UM I TS.<MODE then ¥ to get to
Fange, then Store? Yes

(NOTE: flow must be at zero flow)

or

Carefully measure distance from sensor to zero level
with tape measure.
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4-20mA CURRENT LOOP OFFSET

Some applications may require the 4-20mA output to be offset so that 4mA or 20mA corresponds to a
Level, Range or Flow other than Zero and Full Scale.

4mf a2t - use  and ¥ to set % output for 4mA. It is adjustable from -5% (3.8mA) up to 15% lower
than the 20mA setting. Adjustment resolution is 0.05% (0.01mA).

ZBmA 2t - use 1 and ¥ to set % output for 20mA (down to 15% greater than the 4mA setting and up
to 300%). Adjustment resolution is 0.05% (0.01mA).

DAMPING

Minimum damping allows fast response to level changes. Increasing damping slows the Ultrason's
response to level changes and is ideal to smooth the display and outputs in turbulent conditions.
Damping value is shown in percent (0-99%). Some experimentation may be required to select the
optimum damping value. A value of 20% is recommended for most applications. For fast level changes
(up to Y2 inch/sec - 13 mm/sec), a Damg im value of 1% is recommended. Maximum is 99%.

If the Ultrason is unable to obtain repeated echoes the Damping setting will be automatically set to 1%
by the instrument.

REJECTION TIME (RejTime)

Rejection Time adjustment is a powerful Ultrason feature to suppress false echoes and the effects of
transient targets such as agitators, splashing, or turbulence. Rejection Time is shown in seconds. The
time value represents the number of seconds the Ultrason must receive repeated echoes from a new
target before indicating its level on the display and outputs. The factory default is 8 seconds and should
be ideal for most applications. Decreasing this value allows the Ultrason to respond more quickly to fast
level changes, and increasing the time value allows the Ultrason to reject false echoes from slow
sweeping agitators, tank filling streams, splashing, severe turbulence and steam. Minimum setting is 1
second (for fast level changes up to 1/2 inch/sec - 13 mm/sec). Maximum setting is 85 seconds. If the
Ultrason is unable to obtain repeated echoes the R=.i T ime setting will be automatically set to 1 second
by the instrument.
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RELAY PARAMETERS

Each relay can be individually calibrated. Press # to R Fumctiomand ® to select: OF+ ® FPulses
B Tems B Lavel B Flow.

CAL IBRAT I0M|—| RELAY PARAME TERS | SPECIAL FUNCT ION
; )
|B'1 Function OFF |—>|F‘ulse |—>| Teme I Level Flou
} ! { ¢ = )
[Fione.ee #t3 [ Rlon @.@@°c] [RL Mode Pume{Lofiln | Hifln]
)
[ Riorr @@ °c] [Rione.ee+t | [RLonB.EEFtS s |
)

OFF

Fulss

Teme

=T |
Fanos

Yo lume

F1 OFF 8.88 £+
—

[rL LOE off »On »Hold]
J

b2
|52 Function OFF |—>| Fulse |—>| Teme I Leusl Flow l-]

mode means the relay will not be energized

Appears in Flow mode only. Press # and set digits to the flow volume increment required
between relay pulses. Use this feature for remote samplers, chlorinators or totalizers.
Minimum time between pulses is 1 second and pulse duration is 350 milliseconds.

References temperature reading from the Ultrason's ultrasonic sensor (air temperature at
the sensor location). Press % and ® and set the relay On and Off set points.

Appears in Level, Range, Volume or HRT modes only. Press % to R Fumction and %
to select Fume, Lo 1m (low alarm) or Hif 1w (high alarm).

Fume mode - press % and ® and set relay On and Off set points.

Loflmmode - press % and set relay On point. Relay will be On with levels below
this point.

Hiflm mode - press # and set relay On point. Relay will be On with levels above
this point.

LOE - press ® to select O+ WO W Hola. In a loss of echo condition, the
(Loss Of Echo) relay will turn Off (de-energize), On (energize) or Hold its current state.
Each relay can be individually configured. Press ¥.

To calibrate a relay for echo loss alarm only, set the relay On and Off set points to exactly
the same value, and then set L.OE to O mode. The relay will now energize only when an
echo loss condition occurs.
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Flow Appears in Flow mode only. Press # to R Fumnct ion and ® to select Fuimis, Lofi 1w
(low alarm) or Hif 1w (high alarm).

Fume mode - press % and ® and set relay On and Off set point.

Loflmmode - press % and set relay On point. Relay will be energized with levels
below the On point and de-energized with levels above the On point.

Hiflm mode - press ¥ and set relay On point. Relay will be energized with levels
above the On point and de-energized with levels below the On point.

LOE - press ® to select O+ WO ® Ho 1o In a loss of echo condition, the
(Loss Of Echo) relay will turn Off (de-energize), On (energize) or Hold its current state.
Each relay can be individually configured. Press ¥.

AL T permits relays calibrated in Pump mode to be PUMP ALTERNATION (R1, R2, R3)

alternated automatically. Pump alternation LEAD LAG LAG
allows even pump wear in pumping station PUMP PUMP 1 PUMP 2
applications. 1 CYOLE @ @ @
AL T (-None-) indicates that no relays have

been programmed in Pump mode. ZndCreLE @ @ @

3rd CYCLE
AL T 122 - Press ® to place cursor (underline) ETC @ @ @

under the relay number to be programmed for
alternation and press # or ¥ to highlight.
Repeat until all relays to be alternated are
highlighted.

Press ¥ to St.ore? Ye= and ® to Y==. Press # or ¥ to save your Relay settings.
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SPECIAL FUNCTIONS

i

LT

Ll
[l

l”I ]

-]

Wisw Codes? Ye:

i

Tao

Date MM DDoYYYY

Time HH:kMH S5

LOE TIME

Fezet Tot? Ye:

Teme 25,800

shows software version installed

Select == and then ¥ to display an
instrument performance code. Faults detected
by the instrument are stored in the code and
will be requested by AquaMetrix if you call
for service or assistance.

Enter Instrument Tag number (0-9999)

(with optional Data Logger) Press ®and # or
¥ to change Month, Day Year.

(with optional Data Logger) Press ® and # or
¥ to change Hours, Minutes, Seconds

Press ® and # or ¥ to change the number of
seconds without receiving an echo before the
Ultrason displays ECHO LSS, and Control
relays change state as calibrated under Relay
Parameters.

Factory default is 30 seconds and is
recommended for most applications,
Minimum is 10 seconds and maximum is 60
seconds.

(FL.Cll mode only) Position the cursor under
Y= to reset the totalizer. Store this selection
at the Store? Yes= prompt.

Indicates current temperature at the sensor
head. Press ® to Mir Temie and W to Max
Teme to display the minimum and maximum
temperatures the Ultrason has sensed. Press =
to Display °C °F. Position the cursor under °C
for celcuis display or °F for Farenheight
display. Press # to return to Temi.

Ultrason

T

— SFECTAL FUNCT ION|

!
EREE

]

FERES

| Yiew Codes?  Yes |

[Simul ENCE|
!
[4maADT 4,880 |

EER ]

|Heu Fazsword: 88 |

R
[Com 244836152 |
!
|5‘t‘r‘»= Yes |
J _

Select *es only when the instrument is equipped with an optional Intrinsic
Safety Barrier for sensor mounting in hazardous locations. This setting
compensates for the electrical characteristics of an Intrinsic Safety Barrier.
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SaF ADLT
ZBmE AlT

Hew Fassword

Com 24 42 9 192

Ultrason

The Output simulation function controls the 4-20mA output, digital display
and control relays. Use it to simplify calibration of remote devices such as
chart recorders or remote displays, and to test Relay set-points. Simulation
digits are shown as a percentage of full scale. Use the #and ¥ Arrow keys to
simulate @ (4mA), 18&: (20mA), and increments of .05% (.008mA).
Increments will automatically accelerate when the #or ¥ is continuously
pressed.

Use to fine tune the 4mA and 20mA calibration of the 4-20mA output.
Adjustment range is +1mA to —ImA in 0.002mA steps

Important: The 4-20mA output will be forced to 4mA and 20mA respectively
during these adjustments.

position cursor under digits and set new number between & and 3.

Optional (with Data Logger) Speed of RS-232C transmission. Select 245,
4866, 2588 or 19208 baud rate (must be set to match baud rate in
‘AquaMetrix Logger’ software and any modems used for serial
communication).
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INSTALLATION - SENSOR LOCATION BAD GOOD

- Tank Level/Inventory Applications
/‘3\

Each Ultrason Level Transmitter includes a
non-contacting ultrasonic sensor. The sensor must be
installed in a position to obtain unobstructed echoes
from the liquid or material being measured.

Mount the sensor away from pipes, ladders, or

structural members which might cause continuous
false echoes.

SOLIDS AND POWDERS

SENSOR MOUNTED
AWAY FROM MATERIAL
PATH. COARSE SOLIDS
WILL USUALLY RETURN
AN ECHO EVEN IF AT
AN ANGLE

FINE POWDERS

MAY NEED SENSOR
TILTED NORMAL TO
SURFACE TO OBTAIN
GOOD ECHOES

S HFELCE

i
. L
JIL
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SENSOR MOUNTING LOCATION
- Tank Level/Inventory Applications

. PREFERRED SENSOR R
LOCATION
1 FT (30 cm) HORIZONTAL
FROM SIDEWALL FOR -
EVERY 10' (3 m) VERTICAL % 6" SCHEDULE 40
- STAND PIPE IF
NOTE: 2 FT (60 cm) FOR EXTENSION
EVERY 10' (3 m) DEPTH ON REQUIRED
APPLICATIONS WITH ROUGH SENSOR FACE MUST
SIDEWALLS, LADDERS, BE HORIZONTAL £1°

REINFORCING RINGS ETC.

MAX. LIQUID LEVEL

SENSOR MOUNTING

Each sensor is equipped with a 3/4 inch “isolation coupling” which MUST be used in your installation.
A threaded nipple or length of conduit may be used to position the sensor at the desired height.

The sensor should be hand-tightened (like a light bulb) by turning the sensor stem only. DO NOT use a
wrench and do not over tighten. DO NOT clamp the sensor below the isolation coupling.
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AquaMetrix

Notes:

1. Use the %" NPT "Isolation Coupling"
supplied and hand tighten only. Do
not clamp sensor body or stem.

2. Locate the sensor 1 ft (30 cm) from
the sidewall or obstruction for every
10 ft (3 m) depth.

3. Do not mount in direct sunlight.

4. Extend sensor cable up to 500 ft
(150 m) with RG62AU coaxial only.

CROSS BAR MOUNT

CLAMP
3/4"
< CoNDUIT

D —— ISOLATION

* COUPLING

DONOT - " (SUPPLIED)

CLAMP IN—» MUST BE

THIS AREA USED

STANDPIPE LENGTH

AS SHORT AS POSSIBLE
STANDPIPE DIAMETER
AS LARGE AS POSSIBLE

TYPICAL STANDPIPE:
4" /100 mm DIAMETER
12” /300 mm LENGTH

NARROW DIAMETER
STANDPIPES (<4” / 100 mm)
MAY AFFECT ACCURACY
OF READING

/ Y~ GRIND ORFILE— "

SMOOTH —»

PIPE EDGE
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Ultrason
FLANGE MOUNT
FLEXIBLE
CONDUIT
4" OR 6" BLIND FLANGE
TAPPED %" NPT
JUNCTION
BOX
r . —l (OPTION JB) j
%' NPT _— W= -
NIPPLE 3 0 0 e—— ISOLATION
. COUPLING
DO NOT : - (SUPPLIED)
CLAMP IN—> MUST BE
THIS AREA USED
CONDUIT MOUNT
-
3/4"
« CONDUIT
STAND PIPE MOUNT ..
0 le—— ISOLATION
. COUPLING
DO NOT (SUPPLIED)
| CLAMP IN— MUST BE
THIS AREA USED

ANGLE MOUNT

3/4" NPT
NIPPLE

[=—— ISOLATION
. COUPLING
DO NOT (SUPPLIED)
CLAMP IN ——» MUST BE
THIS AREA USED




AquaMetrix

Ultrason

SENSOR MOUNTING/LOCATION
- Open Channel Flow Applications

Each sensor is equipped with a 3/4 inch isolation coupling which MUST be used in your installation. A
threaded nipple or length of conduit may be used to position the sensor at the desired height. The
sensor should be hand-tightened by turning the sensor stem only. DO NOT use a wrench and do not
over tighten.

IMPORTANT: Follow the flume manufacturer’s directions for transducer location. The transducer
should be centered above the flume approach section and mounted > 12"/30.5 cm (minimum) above the
maximum liquid level (depending on sensor model).

The transducer should be protected from physical damage and the transducer cable should be routed in
a separate metal conduit.

Because the sensor is equipped with a temperature sensor, it should be shielded from direct sunlight.

Use the PVC “isolation coupling” supplied with the sensor and hand-tighten the sensor/coupling
assembly onto your mounting stand. Do not clamp directly to the sensor or to the isolation coupling.

. METAL
j CONDUIT
TO ULTRASON

QY ENCLOSURE

SENSOR CABLE
JUNCTION BOX
(OPTION JB)

FLEXIBLE CONDUIT
RECOMMENDED

=S

ADJUST ELEVATION
TO POSITION SENSOR

12" (305 mm) ABOVE\%

MAX. LEVEL

3/4" ELECTRICAL

CONDUIT
DO NOT CLAMP
IN THIS AREA PVC ISOLATION
COUPLING (SUPPLIED)
MUST BE USED
SENSOR

J MIN RANGE
@ 12"/305 mm

FLOW
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