Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

TEMPERATURE

[ Thermocouple, RTD & Thermistor Probes,
Connectors, Panels & Assemblies

[ Wire: Thermocouple, RTD & Thermistor

[ Calibrators & Ice Point References

[ Recorders, Controllers & Process Monitors

[# Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
[# Transducers & Strain Gauges

[# Load Cells & Pressure Gauges

[# Displacement Transducers

[# Instrumentation & Accessories

FLOW/LEVEL

[# Rotameters, Gas Mass Flowmeters & Flow Computers
[# Air Velocity Indicators

[# Turbine/Paddlewheel Systems

[ Totalizers & Batch Controllers

pH/CONDUCTIVITY

[# pH Electrodes, Testers & Accessories

[# Benchtop/Laboratory Meters

[# Controllers, Calibrators, Simulators & Pumps
[# Industrial pH & Conductivity Equipment

DATA ACQUISITION

¥ Data Acquisition & Engineering Software

[ Communications-Based Acquisition Systems
[ Plug-in Cards for Apple, IBM & Compatibles
¥ Datalogging Systems

[ Recorders, Printers & Plotters

HEATERS

[# Heating Cable

[# Cartridge & Strip Heaters
¥ Immersion & Band Heaters
¥ Flexible Heaters

[# Laboratory Heaters

ENVIRONMENTAL

MONITORING AND CONTROL

[# Metering & Control Instrumentation

¥ Refractometers

[# Pumps & Tubing

[ Air, Soil & Water Monitors

[ Industrial Water & Wastewater Treatment

[# pH, Conductivity & Dissolved Oxygen Instruments

M-3772 /0102

(= OMEG

http://www.omega.com
e-mail: info@omega.com

L\VCN-20 Series
Ultrasonic Level Controller
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SPECIFICATIONS

Step One

Range:
Accuracy:
Resolution:
Frequency:
Pulse rate:
Beam width:

LED Indication:
Fail-safety:
Supply voltage:

Set points:

Adjustments:
Relay types:
Relay rating:
Relay mode:

Relay latch:
Hysteresis:

Pressure rating:
Enclosure rating:
Mounting conn.:
Mounting gasket:

CE compliance:

Blocking distance:

Temperature rating:

6" to 12 feet (15.2 cmto 3.7 m)
+ 0.25% of span (air)

0.125" (3 mm)

50 kHz

3 per second

8° conical

6” (15.2 cm) minimum

Power relay & fail-safety

Power and echo fail-safe
LVCN-20-AC: 120VAC
LVCN-20-DC: 18-30VDC

2 per relay

Potentiometer

(2) Latched, SPDT
LVCN-20-AC: 250VAC, 10A, 1/2 hp.
LVCN-20-DC: 250VAC, 10A, 1/4 hp.
Selectable NO or NC

ON or OFF

Adjustable over range

F: -40 to 140

C: -40 to 60

Temp. compensatiorAutomatic over entire range

30 psi (2 bar) @ 25 (C., derated @ 1.667 psi
(.113 bar) per (C. above 25 (C.
NEMA 4X (IP65)

Enclosure material: Polypropylene, U.L. 94VO
Transducer materialPVDF

2" NPT (2" G)
Viton (2" G) metric only

Conduit connection: 1/2" NPT

EN 50082-2 immunityLVCN-20-DC only)
EN 5501 emissionLVCN-20-DC only)

Dimensions:

2.8" (71mm)

2" NPT (2" G)
j‘

About Ultrasonic T echnology:

An ultrasonic sound wave is pulsed three times per second from the
base of the transducelThe sound wave reflects against the process
medium below and returns to the transduc&he microprocessor
based electronics measures the time of flight between the sound gen

eration and receipt, and translates this figure into the distance between

the transmitter and process medium below

Faceplate:
SENENINENEN N
NC C NO NC C NO RELAY2
Model Chart:
Model Power Relay Mounting
LVCN-21 120 VAC 250 VAC, 10A, 1/2 Hp. | 2” NPT
LVCN-21-DC | 18-30 VDC | 250 VAC, 10A, 1/4 Hp. | 2" NPT
LVCN-22 120 VAC 250 VAC, 10A, 1/2Hp. | 2" G
LVCN-22-DC | 18-30 VDC | 250 VAC, 10A, 1/4 Hp. | 2" G

‘ 3.6 (92 mm)
< 4.9" (124 mm) >
< 6.3" (159 mm) >
Beam Cone Radius:
Range | Radius | Radius
Feet Inches cm
1 1.2 3.1
2 2.1 5.2
3 2.9 7.3
4 3.7 9.5
5 4.9 11.6
6 5.4 13.7
7 6.2 15.9
I \ 8 7.1 18.0
| | \ 9 7.9 20.1
| : \ 10 8.8 22.3
| \ 11 9.6 24.4
o 12 | 104 | 265
| | |
| | |
| | |
| |D |
| | |
| | |
| I |
| | |
| |
I ' \
L--¥ 5,

Temperature/Pressure Derating

Unacceptable
30 Range

25 -
20 —
15 =

Acceptable
Range

Operating Pressure (psi)

05 —
00

| | | |
-20 00 20 40 60

Temperature (°C)




SAFETY PRECAUTIONS

GUIDE TO CONTROLS

Step Two

A About this Manual:

PLEASE READ THE ENTIRE MANUAL PRIOR TO
INSTALLING OR USING THIS PRODUCT This manual
includes information on the Bulkank Ultrasonic Relay Controller
from OMEGA: LVCN-21-___and VCN-22- . Please refer to the
part number located on the sensor label to verify the exact m
which you have purchased.

A User’s Responsibility for Safety:

OMEGA has a wide range of liquid level sensors and technolog
While each of these sensors is designed to operate in a wide
ety of applications, it is the usemresponsibility to select a sensd
model that is appropriate for the application, install it propesy
form tests of the installed system, and maintain all compone|
The failure to do so could result in property damage or seri
injury.

A Proper Installation and Handling:

Because this is an electrically operated device, only prope
trained stafshould install and/or repair this product. Use a proq
sealant with all installations. Not&lways install the 2'Viton gas
ket with the VCN-22-__. The G threaded version of the controllg
will not seal unless the gasket is installed propeiever over
tighten the transmitter within the fittingAlways check for leaks
prior to system start-up.

A Wiring and Electrical:

A supply voltage of 120AC is used to power the/ICN-20 series
contoller. The system should never exceed a maximum of 120
AC. The supply voltage used to power tHéaN-20-DC series
controller should never exceed a maximum of 30 volts O
Electrical wiring of the sensor should be performed in accordal
with all applicable national, state, and local codes.

A Material Compatibility:

The LVCN-20 series enclosure is made of Polypropylene (P
The transducer is made of Polyvinylidene Fluoride (PVDF). M4
sure that the model which you have selected is chemically com
ible with the application liquids it will contact.

A Enclosure:

While the transmitter housing is liquid-resistant when install
properly it is not designed to be immersed. It should be moun|
in such a way that the enclosure and diaphragm do not come
contact with fluid.

A Make a Fail-Safe System:
Design a fail-safe system that accommodates the possibility
transmitter or power failure. In critical applications, OME&&
ommends the use of redundant backup systems and alarms-in
tion to the primary system.

A Flammable, Explosive and Hazardous Applications:
The LVCN-20 series controller systems should not be used wit]
flammable or explosive applications.

A Warning A

Always install the 2"Viton gasket with all versions of the
LVCN-22-__. The G threaded version of the Controller will not
seal unless the gasket is installed properly
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Step Three

ON
RELAY 2

LED will also flash when a lost echo condition occurs.

Relay indicators: These red LEDB will light whenever the trans
mitter enegizes the relayin response to the proper condition wit|
the set points.

AC Power terminals (LVCN-21 & LVCN-22 series only):
Connection of 12WAC power to the controllerPolarity (hot and
neutral) does not matter

DC Power terminals (LVCN-21-DC & LVCN-22-DC series
only): Connection of 18 to 3WDC power to the controller
Please observe the Polarity (positive and negative) of the term

Relay terminals (NC, C, NO): Connect the device you wish tdg
control (pump, valve, alarm etc.) to these terminals: supply to
COM terminal, and the device to the NO or NC terminal
required. The switched device should be a noninductive load
not more than 10 amps; for reactive loads the current must-be
ated or protection circuits useWhen the red LED is ON and the
relay is in the engized state, the NO terminal will be closed ar]
the NC terminal will be open.

Relay Potentiometer: Adjusts the switching positions for eac
relay with its own independent Hi and Lo adjustment.

SelectorSwitch: Allows for independent adjustment of the Hi g
Lo setting.

Powerindicator: This green LED lights when DC power is ON.

nal.

the
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WIRING

INSTALLATION

Step Four

Electrical wiring of the sensor should be performed in accorda
with all applicable national, state, and local codes.

Wiring AC Power Controller (L VCN-20 series only):
Polarity does not matter for th’CN-20 series. Do not exceed the 12
VAC power rating. The 2 relays can be connected to pumps, valv
alarms, PLQ, etc. as long as they do not exceed the 10A\V2ED
1/2 Hp rating. Below illustrates using the same YACQ power sup
pling the IlVCN-20 series to control two independent pumps directly

HOT 120 VAC NEUTRAL
ISR

() [—NCtNONCTNO

O O

Wiring DC Power Controller (L VCN-20-DC series only):
Please observe polarity for thg CN-20-DC series.The 2 relays can
be connected to pumps, valves, alarms, BLEXc. as long as they d¢
not exceed the 10A, 250AC, 1/4 Hp rating. Below illustrates using
the sameé/DC power suppling the \YCN-20-DC series to control a
high level and low level alarm directlyThis device can be wired
either Normally Open (NO) or Normally Closed (NC).

Positive 18-30 VDC Negative
ON o
C @S
% O
C

Wiring to the Relays:
The 2 relays are isolated from the power required to operate

arate power systemrhe illustration below demonstrates thé@N-
21 controlling two alarms powered from afeient power supplhAll
relay ratings will still apply

Positive 120 VAC Negative
Positive ——18-30 VDC —— Negative
(] \j;
| ——

S Bgslsss| K

NCTNONCCNO

—0O

nce

the

LVCN-20 series.The relays can be used to control a device on-a gep

Step Five

OMEGASs LVCN-20 series controller may be installed through the
top wall of a tank. Installation requires a 2" N@&) fitting or blind
flange.

1. Install the appropriate 2" fitting in the top wall of the tank. Pripr
to installation, make sure that the fitting has been installed priop
erly and checked for leaks. Use a proper sealant at the time of
installation to ensure a liquid-tight seal. Seconigke sure that
the fittings threads are not damaged or worn.

2. Insert the controller into the fitting and tighten to hand tight.

3. Always check for leaks prior to system start-t ensure prop
er installation, a complete leak test and simulation of actual
process conditions should be preformed.

Fitting Installation

Flange Installation

Flange Chart

Flange Flange Depth

Inner Diameter| Depth i
Inch (cm) Inch (cm)
3(7.6) 3(7.6) Inner Diameter
4(10.2) 7(17.8) Observe the Flange Chart
5(12.7) 11(27.9) to the left to determine
6 (15.2) 15 (38.1) the maximum depth for a
7(17.8) 19 (48.3) flange installation.
8 (20.3) 26 (66.0)

A Warning A

Do not install the YCN-20 series in pressurized applications
above 30 psi.

Always install the 2Viton gasket with all versions of th&CN-
22- . The G threaded version of th¥ CN-22-___ will not seal
unless the gasket is installed properly and checked for leaks.

Use a proper sealant at the time of installation to ensure a liquid-
tight seal. Secondlynake sure that the fittings threads are not|
damaged or worn.

= Do not install Avoid
&% LVCN-20 serieg & §§ interference from
. § at an angle ﬁ : é’ side of tank
s 2 -
// 7 e
= —
/  —
Avoid .
=X -
= interference from (& I;D{I?r’:lotz g seergtees
& obstructions in "3‘ in vacupum
tank -9
L o

_

VACUUM
=




CALIBRATION

CALIBRATION

Step Six
A Warning A

A supply voltage of 120/AC is used to power theMCN-20
series controller A supply voltage of 18-3WDC is used to
power the MCN-20-DC series controller If making adjust
ments during powered operation, use extreme caution and u
only insulated toolsAlso, calibrate all models of the/ICN-20
series to a static liquid level or stationary objéatiring should

be preformed by qualified personnel in accordance with al
applicable national, state and local electrical codes.

Power LED Indication

The LVCN-20 series features a single Green LED which indicates

power and fail-safe conditions. During normal operation, the L

=D

will be ON continuously to indicate that the controller has power and

a strong echo signal return strength.

Should the LED begin to FLASH, this indicates that tMCN-20
series has lost the acoustic signal and has gone into a fail-safe ¢
tion. During the lost echo condition, both relays will giws indi

cating a full tank condition. Once re-acquired, the LED will turn back

ON continuously and the relays will return to their proper state. N
during a fail-safe condition, both relays will egize. Design your
system such that an egeed relay state is a fail-safe condition.

Relay LED Indication

The LVCN-20 series features dual Red LEDVhich indicate relay
status. When the LED is On, the corresponding relay is gized.
When the LED is df the corresponding relay is de-egieed.

Relay 2
Red LED

S cosoes =

RELAY 2

NC C NO NC C NO

—
HI H‘
o anls
LO,
LO

0
POWER

Relay LED Indication I

The relays in the VCN-20 series will engize when the liquid level
is above both Hi and Lo point§he relay will de-engjize when the
level falls below both the Hi and Lo points.

Relay Energized

HiSet =~ =
Point ?

No Change To Relay
LoSet____&___
Point

Relay De-energized

Step Seven

Note: If making adjustments during powered operation, go slse
extreme caution and use only insulated tools.

Note: A dry calibration is possible when using a solidjgar Position
the LVCN-20 series in a secure location at the exact distances requi

Low Level Alarm
The goal is to make sure that the liquid level does
not fall below a certain point. If it does, an alarm |s
supposed to sound, alerting the operator of a lpw
level condition.

To do this, connect the alarm to the NC side of the
relay Connect the source of power to the Com termi
nal of the relay

In this application, the switch point is normally wet.
In this condition, the relay will be emgzed so the
alarm will not sound: i.e., the Red relay LED will b
On. If the fluid level falls below the low switch point|
the relay de-engizes, which closes the alarm circuit
and the alarm sounds.

W

Low
Alarm

High Level Alarm
In the same manpthis system Positive
can be used to sound an alai
when fluid reaches a high leve
with just a change in the loce
tion of the switch point and the
reversing of the relay

The alarm is now connected t
the NO side of the relay

The sensor is normally dryln
this condition, the relay will be

de-enegized so the alarm doe_ = o
e. the Red re|E_]Note. Low level alarm is wired NC and

not sound: i.e., i L
LED should be Gf If the fluid the high level alarm is wired NO.

level rises to the high sensor point, the sensor goes on, the relay
gizes, and the alarm sounds.

Negative

18-30 VDC

C

ener

Single Point Relay

Each relay can be used as a high or low level aldime. instructions
below can be used for either function.

1. Apply appropriate power

2. Turn the Hi and Lo Potentiometer for th
relay fully clockwise (about 18 turns). High

3. Set the input level to its set point. Alarm A

4. Flip selector switch to Hi.

5. Adjust Hi potentiometer countetockwise or
until the LED for that relay just turns ON.

6. Turn Lo potentiometer for the relay full
counterclockwise (about 18 turns). Low

7. Flip selector switch to Lo. ? Alarm

8. Adjust Lo potentiometer clockwise until th

LED for that relay turns OFF
9. Adjust Lo potentiometer countelockwise 1/4 turn, LED will turn ON.
10.Repeat steps 3 to 9 for the other relay
11. Flip selector switch to OP

Note:to protect the loads, the relay set points should be adjusted
before the loads are connected.

Note: calibrate the YCN-20 series to a static liquid level or std
tionary object.




CALIBRATION MAINTENANCE
Step Eight Step Nine

Note: If making adjustments during powered operation, go sl General:

extreme caution and use only insulated tools. The LVCN-20 series controller itself requires no periodic mainte
Note: A dry calibration is possible when using a soligjér Position nance exgept cleaning as requir.ed. It is the responsibility of the user
the LVCN-20 series in a secure location at the exact distanices | to determine the appropriate maintenance schedule, based on-the spe
required. cific characteristics of the application liquids.

Automatic Fill: . . Cleaning Procedure:

This system consists of a tank with a pump that is controlled by|the | 1 power: Make Sure that all power to the transmittesntroller
LVCN-20 seriesWe connect the pump to the NC side of the relay and/or power supply is completely disconnected.

When the relay is de-ergized, the pump will tun On and fill the 2. Sensor Removal: In all through-wall installations, make sure
tank.-When the relay is engized, the pump will turn @&nd stop filt that the tank is drained well below the sensor prior to remoyal.
ing the tank. Positive —— 18-30 VDC —— Neutral Carefully, remove the sensor from the installation.

3. Cleaning the Sensor: Use a soft bristle brush and mild dete
gent, carefully wash the transducer of tMCIN-20 series. Do not
use a harsh abrasive such as steel wool or sandpdpen might
damage the surface of the transmiti2o not use incompatible
solvents which may damage the PVDF transducer or the-trans
mitters PPoody

4. Sensor Installation: Follow the appropriate steps of installg
tion as outlined in the installation section of this manual.

NOTE: If the pump motor load
exceeds the rating of the coi
troller’s relay a stepper relay o
higher capacity must be used
part of the system design.

Automatic Empty:

Note that a similar system logi
can be used for an automat
empty operation simply by cen
trolling a pump that pumps fluic.

o
POWIER

Controller Logic
For all controllers, please use the following guide to understand|the

out of the tank instead of into iiNoée: At“to ﬁ"typumps are Wi.redd ,;((:) operation of the YCN-20 series.

ana auto empty pumps are wire | .
However note that the pumg™ ™ , 1. Power LED: Make sure the Green power LED is On when
will now be connected to the NO side of the rel&fen the relay is power is supplied to the controller

enepized, the pump will turn On and empty the tanken the relay

is de-enagized, the pump will turn @and stop emptying the tank. 2. Relay LED(s): The relay(s) LED(s) on thedCN-20 series wil

be enggized when the level is above the Hi point and de-ener
gized when the level is below the Lo poikithen the level is

Latching Relay between the Hi and Lo points, the relay will no change its state.
1. Apply appropriate Power I ] Relay Logic:
2. Turn the Hi and Lo Potentiometer for th | High The relay can either be an independent relay (high or low level alarm)
relay fully counterclockwise (about 18 S(Ia_teggilnt ry or can be a latching relay (automatic fill or empty).
turns). High Level Low Level Automatic
3. Set the input level to its low set point. Alarm Alarm Control
4. Flip selector switch to Lo.
5. Adjust Lo potentiometer clockwise until th
LED for that relay just turns OFF Ly
6. Turn Hi potentiometer for the relay fully | Level—-
clockwise (about 18 turns) Set Point 4

7. Flip selector switch to Hi.

. . . . Relay » Relay
8. Set input level to its highest point. %= Energized 3z Energized
N=E— —- - — — — NG e ) = —
9. Adjust Hi potentiometer countetockwise until the LED for that 0 Relay e *
relay turns ON. De-energized ol Ng C’galnge
elay o Relay
10.Repeat steps 3 to 9 for the other relay B Energized 3z
| i 28T TRewy T 98~ ~Remy
11. Flip selector switch to OP a De_en% fgyize ’ Sa De_en% ?gized

Note: to protect the loads, the relays should be adjusted before the L
loads are connected.

Note: calibrate the YCN-20 series to a static liquid level or std
tionary object.




