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LevelLite
Lightweight Liquid Level Sensor

1. Product description

Levellite Lightweight Liquid Level Sensor is designed for use in punishing environments, such as motorsport,
industrial and defence applications, where low weight and high accuracy are required. With side or top cable
exits and multiple mounting options, the sensor is ready for use in a wide variety of containers for fuels, oils
and coolants across a wide temperature range. The sensor has no moving parts, floats or mechanical linkages
providing excellent long term reliability.

Liquid level detection is achieved through solid-state capacitive technology. An outer tube and inner rod act
as the plates of a capacitor, with any liquid providing the dielectric between the two. As the liquid level rises
and falls, the capacitance of the sensor changes linearly. The on-board electronics process this and provide an
output as an analogue voltage signal.

The sensor electronics are housed in the flange, outside the liquid container. The outer tube and inner rod are
placed into the liquid container, such that they will be submerged in liquid (when the container is not empty).
Calibration of the sensor is achieved by setting a maximum (full) and minimum (empty) level for the desired
liquid. The liquid level between these points is determined using software while taking account of the
dielectric constant value of the liquid.

A variety of standard and custom mounting options are available on request to allow for the most suitable
sensor installation method. Please contact Gill Sensor & Controls Limited for assistance.

Your chosen calibration has passed through Gill Sensors & Controls Limited’s quality control to ensure the
sensor provides market leading measurement accuracy in your specified liquid.

The sensor is designed to operate in fluids where deposits or build-up of sediment are not expected, as this
may block the bleed holes unless they are regularly maintained. For fluids where deposits or build-up of
sediment are expected, please contact Gill Sensors & Controls Limited for a suitable sensor.

Safety Warning, This equipment is not ATEX certified and has not been designed for use in areas which
fall within the scope of the ATEX directive. If an area of intended usage is within the scope of the ATEX
directive, then contact Gill Sensors & Controls Ltd for further information.
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A breakdown of the sensor, in both side and top cable exit variations, is provided below with key
measurement considerations.

Top exit:
I Probe length
2.0
o} 24
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(4.0 Non linear measurement range )
( 40Deadband ) 5.7
Probe length -9.7 3.0
Total measurement range 12.0

Liquid entry holes
3 places @ 4.0mm

M3x0.5, 3.5mm deep
Equi-spaced on 29.0mm PCD

Side exit:

5.0 (Recommended)

Bottom of tank | \ \ ?

7/ J
Air release hole | Min bend 40.0

Images shown with 3.0mm panel mounting place

Liquid entry holes
3 places ¢y 4.0mm

M3x0.5, 3.5mm deep
Equi-spaced on 29.0mm PCD
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2. Getting started
The analogue output cable has six wires:

RED +V (5-32VDC)

BLACK -V (Ground)

ORANGE Primary output (0.25 to 4.75VDC)
BLUE Secondary output (refer to datasheet)
GREEN RS232 Rx line

WHITE RS232

SILVER Drain Wire

Supply Voltage: +5 to +32VDC
Supply Current: <20 mA

2.1 Primary output

The sensor will be provided with a factory calibrated output range of 0.25V to 4.75 V. The sensor can be
configured to a maximum output range of 0.25Vto 10 V.

The power supply must be at least 0.5V greater than the maximum output voltage required. The switch
output requires a pull-up resistor of 1 kOhm to 10 kOhms.

2.2 Secondary output
The sensor’s secondary output is determined by the customer on order and cannot be altered.

Switch:
Open collector output of 50V / 1A max switch to -V (ground) Configurable through user software
Units with switch output have part numbers 4223-00-XXN-XXXX

Temperature:

0.25Vto4.75V where 0.25V =-40°Cand 4.75V =+ 125°C

NOT configurable through user software

Units with temperature output have part numbers 4223-00-XXY-XXXX
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3. Configuration

The sensor can be configured using GSlevel software, available from www.gillsc.com/support. Select the
product from the dropdown list.

The minimum operating system requirements are:

32-bit (x86) or 64-bit (x64) processor Windows® 7 or later
1 Gb RAM

500 Mb disk space

One free USB port to connect a sensor

A connector is required to configure the sensor with a computer. Gill Sensors & Controls Limited can provide
an RS232 to USB adaptor (P/N 1484-00-086). The sensor can be powered through the adaptor using the +V
and -V leads and communicated with using the Tx and Rx leads. Please contact us if you require this device.

The GSlevel User Manual is accessible through the software. Install and run the software, then click the 'Help’
button in the bottom right of the window, shown in the screenshot below.

[ Gueve i

Please select your sensor

GLEY ﬂ
SELECT SENSOR

I,-"' | L Sensor Configuration Software
I"-_.a Copyaght 2006 Gl Sensors & Controls Limted about Vis Z_Z_l:||‘_‘~£.-:l}r‘r" I HELP

Click for GS level user manual =/
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3.1 Tank profiling

The sensor is configured for use with regular tank profiles, such as that shown below.

Sensor

Full Level

Half Level -

Regular Ta

The sensor is supplied so that it reports the level in a linear path as the level rises. However, this will not be
suitable for an irregular shaped tank, such as that shown below.

Sensor

Half Level-

Irregular Tan
Empty Level

In this situation, 50% of tank volume is not half way up the probe. To correct for this tank profiling can be
used. This can be done in the GSlevel software and is covered in detail in the GSlevel User Manual.
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4, Installation

Do not remove the packaging until you are ready to install the sensor. Prior to installation, please check the
sensor for any signs of transit damage. Contact Gill Sensors & Controls Limited immediately if this is the case.

Safety Warning, This equipment is not ATEX certified and has not been designed for use in areas which fall
within the scope of the ATEX directive. If an area of intended usage is within the scope of the ATEX directive,
then contact Gill Sensors & Controls Ltd for further information.

DO NOT attempt to cut the sensor to length or bend the sensor. Both actions will result in the sensor failing
and will invalidate the warranty.

The sensor must not be used in a tank that is not adequately vented.
The sensor flange and cable should not be immersed in the liquid.
Diagrams in this section are not to scale and are for reference only.

This manual covers installation of sensors in the conventional manner (see below). For inverted installation
(see below) please contact Gill Sensors & Controls Limited.

Conventional

MAX—

(factory
calibration)

MIN — =%

— Liquid

Inverted

Levellite can be mounted using a variety of 1 hole, 2 hole, 3 hole, 5 hole and threaded adaptors. An 0-ring
seal is used for 1 hole (@and may be used for 2/3/5 hole) adaptors, while a panel gasket is used for 2/3/5 hole
adaptors.

The sensor must be installed on a flat surface, such that it occupies the deepest part of the tank to be
measured.

The sensor can be installed at any angle from vertical to a maximum recommended angle of 45°. Ensure
that the mounting hole in the tank is strong enough to withstand the forces imposed by the sensor from
its weight and the vibrations it may be exposed to. Please contact Gill Sensor & Controls Limited to discuss
specific sensor requirements when mounted at an angle.

gillsc.com
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Before installation, ensure you have sufficient clearance above the tank in to order to mount the sensor. The
sensor is rigid, therefore the clearance height must be, at a minimum, the designated length of the sensor
plus 20mm for side exit cable sensors and plus 60mm for top exit cable sensors. Sideways clearance may also
be required, and should be accounted for.

Clearance heighi:
for installation ¢

IS BNs0r s T

Tank

Deapast part of 1ank

4.1 Parts supplied

LevellLite Lightweight Liquid Level Sensor

O-ring seal(s) and/or panel gasket (2/3/5 hole as required)
Adaptor M3x6 CSK screws (qty. 3)

Quick Start Guide

4.2 Cable length & strain relief

The sensor is provided with a flying lead of 1000mm, which may be shortened appropriate to the application.
Ensure that the cable is secured to avoid damage during operation. It is recommended that cable length is
kept to a minimum to prevent large voltage drops over the length of the cable which may affect the opera-
tion of the sensor.

Cable strain relief is provided at the sensor. Care should be taken not to stress the cable at the cable entry. The
minimum recommended cable bend radius is 40mm. It is recommended that you do not connect the cable
before installation.

4.3 Fitting the mounting adaptor

4.3.1 Fitting the 19 x 1.5 mm fluorosilicone O-ring seal
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Prior to installation of the sensor in the tank a fluorosilicone O-ring seal and/or fluorosilicone panel gasket
must be fitted to ensure the tank is sealed. All sensors must be fitted with the 19 x 1.5 mm fluorosilicone
O-ring seal as shown in the diagram below.

4.3.2 Fitting the sensor adaptor

The sensor must then be fitted with the adaptor (1, 2, 3, 5 hole or threaded adaptor) using the three supplied
M3 x 6 mm CSK screws as shown in the diagram below. The adaptor has 3 possible orientations for 1, 2, 3 hole
and threaded adaptors - for the correct orientation of the 5 hole adaptor see the diagram on the next page.
(Note: Thread lock pre-applied to screws. Tighten to 1.3 Nm with 2.0 mm Hex Key.)

gillsc.com
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For top exit cable sensors any orientation may be used. For side exit cable sensors using the 5 hole adaptor,
the orientation shown in the diagram below must be used. Align the adaptor and sensor such that the three
smaller adaptor fitting holes align with their holes in the sensor and the cable is in the position shown.

4.3 .3 Fitting the fluorosilicone panel gasket or fluorosilicone 13 x 1.5 mm O-ring seal

You can use the fluorosilicone panel gasket with the 2, 3 or 5 hole adaptors. Fit the panel gasket as shown in
the diagram below such that holes in the panel gasket line up with the mounting holes of the adaptor. (Note:
if you are using the panel gasket you do not need the 13 x 1.5 mm O-ring)

You can use the fluorosilicone O-ring seal with the 1, 2, 3 or 5 hole and the threaded adaptors. Fit the 13 x 1.5
mm fluorosilicone O-ring seal in the position shown in the diagram below.
(Note: if you are using the 13 x 1.5 mm O-ring you do not need the panel gasket)

gillsc.com
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H

The sensor is now ready for installation into the tank.
4.4 Recommended mounting aperture for adaptors
4.4.1 For O-ring seal with 1, 2, 3 and 5 hole mounting adaptors

The recommended mounting aperture and chamfer size for use with the O-ring seal and 1, 2, 3 and 5 hole

adaptors is shown below. Ensure that sufficient space is available around the sensor flange for the cable to
bend.

( /

71620 |

Recommended mounting aperture for use with 1 hole flange adapter and
2/3/5 hole adapters using the o-ring seal
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4.4.2 For panel gasket with 2, 3 and 5 hole mounting adaptors

The recommended mounting aperture for use with the panel gasket and 2, 3 and 5 hole adaptors is shown
below. Ensure that sufficient space is available around the sensor flange for the cable to bend.

Note: all panel gaskets are 2 mm thick

Break sharp edge
0.2 MAX. =
\ =
N
™ |
v I [ J

A
7 16.20

Recommended mounting aperture for use with 2/3/5
hole flange adapters with gasket seal

4.5 Mounting adaptor hole layout

To fix the mounting adaptor to the tank, you will be required to tap suitable holes into the tank wall. Ensure
that the tapped holes do not penetrate entirely through the tank wall as this will prevent a proper seal from
being maintained.

A diagram of each mounting adaptors is provided below to enable the holes to be tapped in the correct

position. In the case of the threaded flange mounting adaptor, a cross sectional view has also been provided
for greater detail.

50°
L

(o230 |/ =
A i
7 a7/

Threaded M22x1.5

|
A

+0.5

120 0.0

—
—

[

Recommended mounting aperture for use with metric threaded flange adapter
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4.5.1 One Hole mounting adaptor
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4.5.3 Three hole mounting adaptor

—

PCD @ 50.0
3 holes equi-spaced

¢

4.54 Five hole mounting adaptor

< 5holes (/5.2 on>

a 54mm PCD
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4.55M22 x 1.5 mm threaded flange mounting adaptor

( 36.0 A/F )

| R200 |
S
— 1 TL 1]

( Thread M22x1.5 )
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5 Specifications

5.1 General
Primary output accuracy: +1%@ 50% FSD (full scale deflection) 20°C

Secondary output hysteresis (option N): | Configurable through GSlevel software
+ 1.5°C between 0°C and+ 125
+2.0°C between -40°C and 0(

Fuels (Diesel, Gasoline, Biofuels); Qils (Hydraulic, Gear, Motor,
Compatible media: Vegetable, Synthetic Ester, Polyalphaolefin, Polyglycol); Coolants
(Ethylene Glycol, Water); Salt water

Secondary output accuracy (optionY):

5.2 Enivornmental

Ingress protection: Shock tested to: ggEN 60068-2-27 (half-sine pulse 25g, 6ms 1000 shocks
[positive and negative] in each of 3 axes)

Vibration tested: Resonant frequency search 5 to 2500Hz@ 0.5g peak

Pressure 10 bar (absolute and differential)

Compatible media: 1 m (in packaging) on all 3 sides

Thermal shock: to BS EN 60068-2-14, test Na

Dry heat to BS EN 60068-2-2, test Bb

Cold to BS EN 60068-2-1, test Ab

to BS EN 60068-2-1, test Ab to BS EN 60068-2-30, test Db

EMC immunity: BS EN 60945, BS EN 61326 and BS EN 61000-6-1/2/3/4

5.3 Mechanical

Probe length: 100 to 750 mm
Mounting options: 1 hole, 2 hole, 3 hole, 5 hole and M22x! .5 threaded Panel gasket or O-ring seal

Sealing options: Panel gasket or O-ring seal: +2.0°C between -40°C and 0°%(

Cable exit options: Top or side

Weight: 36.5g (100mm probe with 1 000mm cable) + 0.34g per additional mm (probe)
gillsc.com

© 2021 Gill Sensors & Controls Limited



LevelLite

Lightweight Liquid Level Sensor

5.4 Electrical

Supply voltage: 5-32VDC

Supply current: 100 to 750 mm

Interface: Compatible with R$232

Resolution: 10 bit (1024 points over measurement range)
Sample rate 100 Hz

5.5 Connection

Cable Flying lead, 1000mm
Number of cores: 6 with drain wire
Wire size 26AWG7/0/15
Sleeving XLPE

5.6 Part number configuration

The configuration of the sensor can be determined from its part number designation, engraved on the
flange lid. The interpretation of the part number designation is outlined below.

Length range (mm) Cable exit

1 =100- 250 S = Side exit
2=251-500 T=Top exit
3=251-750

|
4223-00|-XX
|

Product number

Mounting Adaptors
0 =no adaptor

Secondary Output A =1hole

Y =temperature B=2hole

N=switch C=3 hole
D=5 hole

I E=M22x 1.5 thread

X-XXX-X

Length (mm)

gillsc.com
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6. Maintenance

The sensor requires no maintenance to function correctly. There are no user serviceable or moving parts
within the sensor.

For correct operation it is important to configure the sensor by installing and running the GSlevel sensor user
software from the Gill website (www.gillsc.com/software). This software will allow setup of the correct output
and, through using the tank profiling feature, will offset the effect of irreqular shaped tanks on the accuracy of
the measured level.

Please contact Gill Sensors or Controls Ltd using the details at the end of this document in the first instance
with any further issues to be resolved.

Where necessary a product return may only be arranged with prior authorisation from Gill Sensors & Controls
Ltd. An RMA authorisation number will be issued to allow tracking through company systems and efficient
resolution. Please DO NOT return the sensor without having first obtained an RMA number.

When the product has reached end of life, please dispose of responsibly according to local waste disposal
regulations.

gillsc.com
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7. Appendix

EU DECLARATION OF CONFORMITY

In accordance with Ref. Ares(2015)1600946 - 15/04/2015

This declaration of conformity is issued under the sole responsibility of the manufacturer:

Gill Sensors & Controls Limited, Unit 600 Ampress Park, Lymington,
SO41 8LW. United Kingdom

ProductIP AR Services Rubensstraat 211, 6717 VE EDE The
Netherlands (for authorities only)

Object of the Declaration Description LEVEL SENSOR LIQUID LEVELLITE

4223-00-1SN-xxx, 4223-00-1SY-xxx,
4223-00-2SN-xxx, 4223-00-2SY-xxx,
4223-00-3SN-xxx, 4223-00-3SY-xxx,
4223-00-1TN-xxx, 4223-00-1TY-xxx,
4223-00-2TN-xxx, 4223-00-2TY-xxx,
4223-00-3TN-xxx, 4223-00-3TY-xxx

Manufacturer

Authorised Representative

Object of the Declaration Part Numbers

The object of the declaration described above is in conformity with the relevant Union harmonisation

legislation:

Reference Description

2014/30/EU Electromagnetic Compatibility (EMC) Directive
2011/65/EU +

Restriction of Hazardous Substances (RoHS) Directive + amendments

(EU)2015/863

References to the relevant harmonised standards used, or references to the specifications in relation to
which conformity is declared:

Reference Description

Maritime navigation and radio communication equipment and systems. General
requirements. Methods of testing and required test results

Electrical equipment for measurement, control and laboratory use. EMC requirements.
Particular requirements.

EN 60945:2002

EN 61326-1:2013

Signed for and on behalf of: Gill Sensors & Controls Limited

Place of Issue Lymington, United Kingdom
Date of Issue 15th July 2021
Name Elizabeth Phillips

Function Director

Signature V\/\/

C€

Document Reference Number: 9180-0013
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IIMPORTANT NOTICES

1. Gill Sensors & Controls Limited can take no responsibility for installation and/or use of its equipment if this
is not done in accordance with the appropriate issue and/or amendment of the manual.

2. The user of this manual should ensure that it is appropriate in all details to the exact equipment to be
installed and/or operated. If in doubt, the user should contact Gill Sensors & Controls Limited for advice.

3. If further details are required which do not appear in this manual, contact Gill Sensors & Controls Limited
or one of their agents.

4. Install and use Levellite Lightweight Liquid Level Sensor in accordance with local regulations.
5. Gill Sensors & Controls Limited are continually enhancing their products and specifications and reserve
the right to change or revise the information supplied in this document without notice and without

obligation to notify any person or organisation of such revision or change.

6. The information contained in this manual remains the property of Gill Sensors & Controls Limited and
should not be copied or reproduced for commercial gain.

HELP US TO HELP YOU:
Every effort has been made to ensure the accuracy in the content of our documents, however, Gill Sensors
& Controls Limited can assume no responsibility for any errors or omissions in our documents or their

consequences. Gill Sensors & Controls Limited would greatly appreciate being informed of any error or
omissions that may be found in the contents of any of our documents.

After sales support

Should you require after sales assistance with this product, please go to www.gillsc.com|where you can
request support by clicking on the “Get Support”button and filling out the form. Alternatively, call us during
UK office hours on 01590 613900 (UK). Please have details of the product and serial number whenever
possible.
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