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LVU-301 & LVU-303 Series
Ultrasonic Level Transmitter
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WIRING

CALIBRATION

The transmitter requires 14-36 VDC power with at least 200 mA supply
in order to operate.

1. Wiring to a LVCN-51 Continuous Controller:

(+) Red ofE e @
)Blackj
1 —Signal White -
COMBIue
N.C.Green
N.O.Yellow

ontt g L oy :J
2. Wiring to a Two-Wire Loop Indicator (Model LVU-301):

(+) Red p
() Black power suppy||[BE88
| Signal White
COMBIlue +ﬁ
N.C.Green
N.O.Yellow

LBBBB M0 56
55
3. Wiring to a Two-Wire Loop Indicator (Model LVU-303):

s vas
jmree

= o ©

—

(+) Red Vo
14-36 VDC
}E (- )Black Power Supply BBBB
i |gnalWh|te-\
] - 2
}- COMBIlue "E @'
N.C.Green P !
N.O.Yellow
4. Wiring to a PLC (Model LVU-303):
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(-) Black Power Supply olls et
f ~Signal White +@ - ':
COMBlue : 21|
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N.C.Green D ol3|| =
N.O. Yellow 202M o
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5. Wiring to a PLC (Model LVU-301):
(+) Red D oll6
14-36 VDC
(-)Black Power Supply oll5 <
lE=-—signaiwhite =
o8- 3
COMBlue : 2|4 2
N.C.Green 2|i3 =
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Program current settings: First determine the 4mA and 20 mA
distances for the level transmitter. The 4mA setting is labeled EC4 and
the 20 mA setting is labeled EC20. These settings represent the dis-
tance from the 4mA and 20 mA level to the bottom of the sensor. The
EC4 value will be larger that the EC20.

ECA: Hold the [MENU] key until EC4 appears in the display. Release
the key and wait until a value appears. This value is the level that the
level transmitter reads. If this is acceptable. press [SET] to lock the
value as the new EC4. If not, press either the {A] or {¥] keys and the
old setting for the EC4 will appear. From bere, use the [A] or [¥] keys
to raise or lower the value to the correct measurement. Press the [SET]
key to lock this value as the new EC4 value.

EC20: Hold the {[MENU] key until EC20 appears in the display.
Release the key and wait until a value appears. This value is the level
that the level transmitter reads. If this is acceptable. press [SET] to
lock the value as the new EC20. If not, press either the [A] or [V]
keys and the old setting for the EC20 will appear. From here, use the
[A] or [¥] keys to raise or lower the value to the correct measure-
ment. Press the [SET] key to lock this value as the new EC20 value.

RLAY: Only an indicator for the next two modes. The 10A relay is
latched between the HSET and LSET points. To simply energize or de-
energize the relay. HSET and LSET should be set to the same value.

HSET & LSET: Sets the high point and low point for relay activation.
Press [MENU] key until either HSET or LSET appears. Wait for the
display to change and press either [A] or [V¥] to change the numeric
value. The [SET] key does not need to be pressed to lock in the value.
Repeat process for the other setting.

SAF1/SAF2: The 10Arelay inside the level transmitter can be used in
a fail-safe design of your system. When [SAF1] is set. the relay will
de-energize when the acoustic return signal is LOST. When [SAF2] is
set, the relay will energize when the electronic signal is LOST. Re-
sponse times will vary according to the setting of the level
transmitter({FAST] or {SLOW] modes).

FAST/SLOW: [FAST] is the standard in which the level transmitter
operates. [SLOW] is designed to dampen out turbulence in tanks. In
the {FAST] mode. the level transmitter will average 8 responses per
second and update every second. In the [SLOW] mode. the level trans-
mitter will average over the preceding 10 seconds. When used with
[SAF1] or [SAF2]. the time for the relay to default to is 30 seconds for
the [FAST] mode. and 2.5 minutes for the [SLOW] mode.

ALIN: Indicates that the unit is in the Alignment mode. Display will
show the return signal strength in dB's. Used as an indicator for mechani-
cal alignment of the level transmitter and/or signal attenuation. Typical
readings range berween 0 and 50 dB's. For optimum alignment, first
energize the unit and receive a valid return signal. The select the ALIN
mode and adjust the level transmitter until the display is maximized.

ON/OFF: Used to toggle alignment [ON] or [OFF] with the [Set] key.
The ALIN mode must be turned [OFF] when alignment is completed.
This mode will not automatically default back to [LEVL].

TANK: Used as an indication for [TANK]. TANK sets the maximum
tank height and will filter out all returns greater than the tank value.
When the signal does exceed the tank value, the tank value will be
displayed. Use the next setting to change the TANK value.

(value): Use the [A] and [V] buttons to change the current TANK value
and press [SET] to enter the value. The level transmitter will limit the
displayed level to this distance. The maximum distance is 300 inches.




INSTALLATION

TROUBLESHOOTING

Mounting the level transmitter properly is critical to operation. If the
level transmitter is installed such that it is recessed in a fitting or flange,
follow the criteria listed below. For an I.D. less than 3", do not recess
the level transmitter more than 1"
for best results.

Filange 1.D.
(In)

o~NOOL W
-
n

Do not install
transmitter
atan angle

Avoid interfer-
ence from side
of tank

#Avoid interference |
from obstructions {
in tank

not operate
in vacuum

Maximum Application Range

The maximum range of the level transmitter is 24.5 feet at 110 dB. Yet
a number of factors can reduce the overall quality of signal return and
shorten the accurate range of the transmitter. To determine the maxi-
mum application range of the product, follow the signal return formula
against the echo attenuation graph below.

Echo Attenuation Graph
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Factory Settings: The level transmitter is preset at the factory.
When powering up the sensor the first time, the factory settings will be
active. If at any time in you need to return to these settings. remove
power from the sensor and wait 10 seconds. Press the [Set] and [Menu)
buttons simultaneously while powering up the sensor.

FACTORY CALIBRATION
LEVL |INCHES (cm) |l SAF1/2| SAF1
EC4 |288"(731.2cm) ||F/S | FAST
EC20 |8"(20.3cm) ALIN [ NA
RLAY |N/A OFF | OFF
HSET |5"(12.6cm) TANK | N/A
LSET |288"(731.2cm) || value | 288" (731.2cm)

Changing Display Units: The level transmitter comes preset to |
measure in inches. To change the unit to display centimeters, remove
power to the unit and wait 10 seconds. Press [A] and [Set] simulta-
neously while powering up the sensor. The transmitter will now read in
centimeters. To retumn to inches, remove power and wait 10 seconds.
Press [¥] and [Set] simuitaneously while powering up the sensor.

LOST Signal: A reading of LOST in the display of the level transmit-
ter indicates the level transmitter is not receiving a valid return signal.
If LOST appears, please check for:

1. Interference such as the side wall, ladders. seams. rungs or pipes within
the transmitier's beam cone. The beam cone data is isted below.

2. Proper installation such that the transmitter is installed level and free
from interference from the installation fitting.

3. Sufficient power being supplied to the transmitter. The Tansmitter
requires 14-36 VDC power with a minimum supply of 200 mA.

4. Proper programming of the TANK function. For best results. set the
TANK function as the distance from the bottom of the tank to the
bottom of the transmitter.

Range Radius Range Radius
(Feet) (inches) (Feet) (Inches)
I 2.6" 14 23.1"
2 42" 15 24.7"
3 5.7" 16’ 26.3"
4 73" 17 27.8"
5 89" 18 29.4"
6 10.5" 19 31.0"
T 12.1" 20 32.6"
g 13.6" 2r 34.27
9 15.2" 22 35.7"
10’ 16.8" 23 37.3"
o) 18.4" 24 38.8"
12 20.0" 25 40.5"
13 215"

Current is always 4mA or 20 mA: If the output of the level trans-
mitter is always reading 4mA or 20 mA, check the input values for the
transmitter. The display of the transmitter reads to the 1/10 of an inch or
cm. A display of 1234 is 123.4" and not 1234".




SPECIFICATIONS
Range: 0.5 to 24.5 feet !‘——28———-" Technology

3
Accuracy: +0.25% of span (air) @ An ultrasonic sound wave is pulsed eight times per
Resolution: 0.125" (3 mm) 1 second from the base of the transducer. The sound
Frequency: 50 kHz ' : wave reflects against the process medium below
Pulse rate: 8 pulses per second i and retums to the transducer. The microprocessor
Blocking distance: 6" minimum based electronics measure the time of flight be-
Display type: 4 segment LED o tween the sound generation and receipt. and trans-
Display units: Inch/cm W w lates this figure into the distance between the trans-
Supply voltage: 14-36 VDC ISR mitter and process medium below.
gz:‘:;:‘gz‘:' ;g?;:f} sink <« O(,F,TANK (v.,%/ Holding dowy the
Signal output: 4-20 mA, 12-36 VDC ) ' . [MENU] key will scroll
Signal invert: 4-20 mA /20-4 mA -+ < the display in the fol-
Signal averaging: Fast / slow ;; “m lowing sequence.
Calibration: Push button % 2
Relay current: 10 amp o
Relay output: 250 VAC, 10A. 122 hp, SPDT &
Relay indication: ON / OFF status
Contact resistance: .. 30 milliohm
Fail-safe diagnostics:  Relay reverts to safe position-
Temperature rating: F: -4°to 140° C: -20° to 60° — (+) Red
Temp. compensation: ~ Automatic over entire range () Black
A - o L.
Pressure rating: :go 1:::: g ?o_é . C.. derated @ 1.667 psi per °C, ‘%@%ﬁ (Signal) White
Enclosure rating: NEMA 4X / IP65 = | | (COM) Blue
Enclosure material: Polypropylene 4 I 9" Cable | e (N.C.) Green
Transducer material: ~ Polyvinylidene Fluoride E— .
Mounting threads: 2" NPT (NC.) Yellow
. 5 Maximum Terrp /Vokage Derating _ Flowine 4 or20mA
Terrperature/Pressure Derating L oo Continuous 20 mA Sinking Curve g 2,000 Sensor Electrical Loading Limits
% e Range § o Rarge l £ 1500
= P :
& s 5 3 100
2 5 2
310 = 2 500
E o 3 3
8 00 o e e B %% 16 20 24 26 32 36 § o "
00 10 20 30 40 50 12 18 24 3 3
Temperature (°C) Operating Voitage (VDC) Supply Volyage (VOC)

LVU-301 LVU-303 )

A About this Manual: PLEASE READ THE ENTIRE MANUAL A Material Compatibility: The continuous ultrasonic level transmitter.
PRIOR TO INSTALLING OR USING THIS PRODUCT. This manual is made of two materials. The enclosure is of Polypropylene (PP) and the
includes information on the ultrasonic level transmitter from OMEGA; transducer is made of Polyvinylidene Fluoride (PVDF). Make sure that
model LVU-301 and LVU-303. Please refer to the part number located the model which you have selected is chemically compatible with the .
on the sensor label to verify the exact model which you have purchased. application liquids. While the transmitter bousing is liquid-resistant when |

installed properly, it is notdesigned to be immersed: It should be mounted

A User's Responsibility for Safety: OMEGA manufactures a wide in such a way that it does not normally come into contact with fluid.

range of liquid level sensors and technologies. While each of these
technologies are designed to operate in a wide variety of applications, it A Flammable, Explosive and Hazardous Applications: The level

is the user’s responsibility to select a technology that is appropriate for transmitter systems should not be used within flammable or explosive
the application, install it properly, perform tests of the installed system, applications.
and maintain all components. The failure to do so could resultin pro . !
damage or serious ugoury property A Make a Fail-Safe System: Design a fail-safe system that accommo-

dates the possibility of transmitter or power failure. In critical applica-
A Proper Installation and Handling: Use a proper sealant with all tions, OMEGA recommends the use of redundant backup systems and '
installations. Never overtighten the transmitter within the fitting. Al- alarms in addition to the primary system.
ways check for leaks prior to system start-up.

& Wiring and Electrical: A supply voltage of 14-36 VDC is used to
power the level transmitter. The sensor systems should never exceed a
maximum of 36 VDC. Electrical wiring of the sensor should be per-
formed in accordance with all applicable national. state, and local codes.

A Temperature and Pressure: The transmitter is designed for use in
application temperatures from -20 °C (-4 °F) to 60 °C (140 °F), and for
use at pressures up to 30 psi @ 25 °C. derated @ 1.667 psi per °C above
25 °C.




