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1. Introduction

1.1 Application

The RIL3A) series is an enhanced remole ulirasonic level meler for
confinuous non-conlact level measurement o igquids and solids. |
consisis of pobe and host, both of which are plastic leak-prool
siructure. This series can be widely appied o the melalrgical,
chemical, eleciricity and oil dustries.

1.2 Features
RIL35( series = capable of he Dllowing knclions:

Measuring range up to 40m (m Fqued];

Exrellent anli-interference capabiity;

Clear display with Graphacal LCD{wath backiqht) ;

The cable length between probe and host up to 1000m;

The pmobe with leak-proof sliachae and IPGE prolect grade;
Chemically resssiant probe malerials or maximan  appication
Tiexdbility;

® Povided 4-20mA ouimt and RS4BS serial commumication
MODBUS-RTU) output;

Provided programmable 6 retays at most ior alanms;

@ Three bullon for pmgrammin] of Emole comml or easy
conBquralion and operation (opl ) ;

1.3 Structure

The RILIA) series consists of a probe and a host. The remate conlml
is Dplonal
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1.4 Measuring principle: Tame-of-fligit method

The praobe is mounied on the tap of he lume, and UlESONC pUlses &
trarmmmitied by the probe to the siwriace of the monilored material  There,
they are reflecied back and received by the pmo be. The host measures the
time t bebtween pulse iransmission and receglion. The host wses the time t
(and the velocity of saund c} to caloilate the distance d between the sensor
boliom and the moniiored hquid surface: d = ¢ <122 As the host knows the
n=iallaion height H from paramelers seting, it can calmiaie the level as
follows:h=H-d.

Sinte speed of sound throngh air is alffiecied by changes in temperaiure, the
RIL350 has meqraied a termperatune senor (o impmwe: accuracy.

EETE

o e e e - ]

An integrated empeEire sensor compensates for changes n the velacity of
sourdd caused by temperature changes. Calbration Ender the emply distance
H and the: span F to calibrate e deviee.

Hind rone:  Level echa fiom the bind 2one cannot be evaluaied due o the
transient characlenistics of he sensor. Span F may not exiend o the
biankin dstance B.
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1.5 Technical Data

1.5.1 The host
Type
Power supply DC24V (5%} 02A;
ACFHIV 220h6) D 1A
Desplary Graphical LCD
Resolion fimn
Analogue Dulput 4-20mA
Relays onlputs 6 muliHunclion SPDT elays al most

Cophonal) | aed 5A PHIVACTYHNC,
hagh, low and failsaie alaam and contml

comespandng o kvl or distance values |

SerE| Comammnicalion

RE445, MODBUS-RTU standard proloeol

Ambient emperabre “XC~-r0e
Temperature Imegral in probe
compensaion

Pressre range H 1MP {press defmitely)
Measure cycie 1 secordd (changeable )
Paxrarmeler seiing 3 nduction buttons f remobe comtral
Cahle glad PGS /PG11fPG135
Maieral ABS

Proiect grade IPG7T

Fix Hang

Clrmee resion s 248H*1 8401 Z20{mm)
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1.5.2 The probe

e |4, L&, L8 Tedwnical dala

Meas|EN] Enge L-4:0-4m blacking
disiancecAlcm
L-6:0-6m blacking
dislancehem
L-8:0-Bm bladkang
disiance_30cm

Temperahe -A0C~B0T

range

Pressure range | H11MP (press defnitely)

Beam angie 4" (M

Material ABSIFVCIPTFE

Prolect grade IPGB

The: length of cable | 10m{sandad]

Fx Flange screw

- L—12L3]~. L-30, L-#) Technical data

Measring mnge | L-1XH12m blacking
dstance 50an
L-200-20m blacking
d=lance Bamn
L-30--30m blacking
d=ance1(0cm
L-401-40m blacking
dsance 12Mcm

Temperahm: A0 -807C

range

Pressire range | H1MP {press defnitely])

Beamn angle 5" {3db)

Material ARSPYCFTIE

Prolect grade IPGE

The: length of 10mistandard)

cable

x Flange/screw

Riels Instruments srl | www.riels.it | info@riels.it | T. +39 049 8961771

Pag. 6




2. Installation

Reasonable nstallaion iS5 critical fachor of the nsinement's nomal working.
installation mest be carried out by mned person in accoriance with the
mammal.

2.1 nstallation Considerations

2.1.1 Hnis Tor the host mouniing

aThe host shauld not be maunted in a confined space where iempeatms
may exceed the nomal working iemperalre (20—}, if the host &
mounted oobside, & must be piolecdied Tom died suniight of sEveE
weather condilions.

aEnsure hat the mouning sirface is not subject 1o vibration and 5 not in
dose proximity to high voltage cabdes, contaciors or drive contmols.
aS5aed appopriaie knockonts i the base of the enciosue and it
appopriale cable glands o mainian he IPGT rating.

400 not use excessie Torce when hightening the fixing and avoid ay
distortion of the encosre.

& Pay atlertions o the dimensions of e host and the enclosre.

212 Hnis Tor priobe mounling

aThe pmbe can be supplied as standard or wilth a screw nut of with an
ordered Bange.

& For appications requiring chemcal compalibility the probe 5 available
Tully endosedin FTFE

aThe use of metalic Rings or flanges is not recommended.

& For ewposed or sunny locations a3 proiective hood B recommended.

SMake e Ihat the probe is mounied perpendicular o e moniored
arice ad idealy, at least 025 meters abowve it, becaase the probe
cannok get response in he BEnd Aone.

&The probe has a 10 ndusive conical beam angel at 3 db and must be
mounted with a clear Lnobstnucied sight of the iguid 0 be measared. Bat
sanooth verlical sdewalls wer tank will nol cause Bise signals:

& The probe must be mounied upsiream of the flume or welr

# Do not overtighten the bolis on flange.
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22 Howurting DEmensions
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® The probe
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<. Wiring

The RIL3S0 series has one LCD show and three keys for seting and
some lenmminal biocks, which are located within the host housing and can be
operated when the ierminal cover 5 open.

3.1 The host
El 7
1 ULTRASCMNIC LEVELMETER |
. Level: = |
e ee—— /361 I i Remie Conirol
LCD shown Il' ' :
I TRCECY T Mo
f )
f
Termina |' I I LI I LI I I L[] |
I = 1 1 = 1
3.2 Wiring Diagram

Remove he tormminal cover to expose the fenminals shawn below. The
wiing nsincions ae on bolttom of the ienmnaks as below.

® ODC24Y power supply

gy uean
G === D
D B @ B LS - - -_
zxff g OF OE OB OB OB ame  em
== % &z = 3z m = B T i
FROM SEWSDR
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8 ACHI power supply

II:II:I: a3 ¢ F 20 BB I fF a3 11 an [T}
D | = e | | e ] e e e e e B e ] e e e e ] e ] ==
oooc |I:I:IEI:II:EIE|:IEIDEE|:II:I: (|
TTIIT IJOILILIIILICIL 1]
2 FEE v H
BB

NOTES: The connection maybe diferert according to the different power

supply and signal ouiput
VWhen the RS485 serial communication funclion 5 provided, the relays

can be provided with 5 pes alt most.
Cachily confirm the maked power supply temmnals, to ensure the

coirect power supply connechion.

3.3 The Cable

The cable between probe and host is 10m standard. Users can extend
the cable when desined, and the max distance belweon probe and host &

1D00m.
The: cable with three core shiekl wie is recommnended.
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4. Operation

4.1 Display and Keys

The RILIS) senes is displayed with the Graphical LCD, and i has thiee
keys, with its funchons as follow:

Keys Funchions
12 Go inio the next kevel menu of program
BEL Z Saves e current Setlings
3 Switch e measrement page
E 1_ Select e menu from up to down o im;
2 Adust the paramelers of 8 paticular value [@ ~ O}
@ 1. Cycle saled other paamalers
2 Cycle select other digit of a value.
1_Go from e running Mode inlo the programming Mode.
ot IF Z_ BExit from the selting program o the st menu,or retum the
Mam Menu to he Running Mode.
Lo Press Restart e insinament.
6 seconds
4.2 Two working mode

The insinanent has two working mode: rurming mode and progRmemng
mode. n nanng mode, the measrement datla s displayed. In
programming made, user can selup parameters of he instnament.

4.2 1 Humning mode
When the power is iumed on, the insinment akes several seconds I
nitiaize and then nns indo the nnning mode (o stat the nommal level
measurement.

in e running mode, the level meler shows the level messwrement, in
which the shale conians 2 pages: the main measuring page and other
measurement information page, press key 0 quickly switch two

e Thn pomin seoocring maeens e sl one e laaesd s uskdbod o e
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value, the sensor state, he bar chart, and the melay Sate Other
information pages display the distance value probe termperatune and
output current

The man meassuement page (display conient sample s ax follows):

1: PV indicaie - I (2] ‘\,-’E‘ . 4 Sensor State
. , — 5: PV B
2: Level/Distance Yalue ? 5 6 1 - A
B: PV Unit
3: Ru::::-.' Siate - 85 206 T PV I:’n._'rl_q_'nl,ugu
Graphic descriplion:

1 PV mdicaior: indicaior & e man variable s e Llevel or
Distance{depends on the setling ), cumrent oulpul comesponding o it

2 LevelMisiance valoe: reaHlime display of e cumrent nstantaneous
kvel walueDistance vale, dedmal point posiion is  aslomalic
adjusiment.

3. Relay siate: ¥When an alarm condition & readhed acoording to the
relay setiing, 1-6 high or low relay alamm con would be shosn hare.

4 The sensor sishe. = flashing show host and pobe communication
i nomnal, and e echo & nomal. = icon shows probe has no echo
icon shows the hast coukdn deiect the probe.

5. P bar-PY bar chart commesponding to PY value.

6. P units: Desplay PY unit {mAt) , can be modified n the Setings.

7. P perceniage The PV percentage.

Relay Alam dsplay:
TR | 02
Relay 1.3 achiewe high opevaiing peisl weliley [high slar} Relwy 2 rectees e e opevaling peisd (o sl ]

Diher measuremont information page [displsy comient sample 5 a8
Tolkrs):

in the main measuremeni page press the bution to enter imto other
measuremeni information page, press bution agam o ehm o the
main measurement page or it wil aslomatically relom i the main
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DIST.: 0.473m
TEMP: 21.4°C
Curr: 17.5mA

This page shows the mobe lempeEtme (T)ouimt cument (mA) the
distance value [m /St can be changed n s=iings).

MNole:

#if the PV is saled as ievel value the installation heigit {(H) must be st
N less than &) The measured dstance (1) valoe_ K H i less than D,
then the PY Valee and the waords Level®  in the main measurement
page will keep Bashingexmep the dislance value on the other
measurement information page, the k=wel value and the outpul current
will not chanpe_

#The RIL3N seres can prowide & relays which may be used for
conbol pupeses. These relays are for ight duty and should be used as
signal relays only, with control funclons being perfonmed by exiemnal
conhml relays._

4 2 7 Progranmang mode
In programming mode, user can sehp paamnaeiens of the nsiument

in this siake, e inshument dsplays e paamales s by the
USer's neads. in the measuremert mode user
pressing EEL}MOV] tngether in shart 1 enter the the main menu of the
ArXFamming made.
Presslhdmuseiamlmmncydenlrmu
10 enter the next level menu or program
+ MOV] togeter in short to go back 0 the upper kevel menu,or

Ths msimment uses two [=vel menu struciure, menu sirechee = 2
Talkrers:
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====Mainlenu=—== 1. FV Select

l. Basic Setup PV Unit
.Install Height
Full Secale

5 :‘rr_"l'.; ."'\-f.'i'll E

e e [

&n

1. Modbis Addr
2. Modbus Setup
3. Modbus Delay

2. Modhus Setup

1, Relay Setup 1. Relay Delay
2. Rell Setup
J Bell SetPoint
| 2 setup
2 sethoint
i Reld Setup
I GetPoint
1 Setup
i SetPoint
15 Setup
. Damping Setup 11. Relh SetPoint
3. Current Fixed
4mA [ixed
2, 20mt [ixed

Factory Setup

Language,/ 185

Do =1 O

. Inta

Ywhen parameters are modified, the upper night comer of the soeen
I"will appesr; prompt parameler has been changed, but not save IF press
the MOV + SEL to exit, nstament will not save the changes. If want
save the setting, press the [SEL| buttan®  icon shows the modified setting
have been saved_Then press [MOV] + [SEL exit ko the upper menu.

Basic sehup
Adier inish this part , the basic inchon of leveHneler would work



normally.

1PV Select

[ Select PV,

ELevel O st

1M

Press (OV} select PV from Level o
Distance Change affeck:
measwemenl kemeion Pege, and
the curment pulpul comesponding 1o il.

21 ewed Unit

Level Unii:
mm

Hul

P EDU‘L swilching belwesn m
and fi, (the detsul unit s m)
Chanpe alfecis messuwement
nfiomation Pape. and change sl the
Setings sboult e el or dislance
valups

3.Insiall Height

Insiall Helghin:

£.000

il

Fram the probe emssion surbace o
the Imwesi uidisobd vel. Lni
depends on the level unit seliing=.

dneg omeg

4 _Full Scale

Full Scale:

£.000

|

The MY value{levelidictonee valie)
odrespanding o M mA  oolpa
cumrent

[nik deperdis on the Eevel
seiting the mumber of digit deperds
on the sensor iype)

5. Zrm Scale

FLero scale:

[1.000

The M valus{levelidsiance valie)
oirespanding io 4 mA oulpul cumrent
[nié deperdds on the Evel wunid
seiting the mumber of digit deperds
on the sensor iype )

Modbos. Sehp
Adier inish the part MODALS setiing  communication function be normal
use.
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Modbus Address!E )
1 Micdbus EO]. Address 1 ~ MT B vaid
Arkdress {defauli=z001)
Press; JNC] select between Check
and Baxd.
Press MOV nght change the
E parameier in oycle.
Modbus Setup: 1M
E‘ 2 Modbus Check:
Setup Baud : 9600 & Chedk, None (Bn1} /fNone (Bni2)
E foddEven (Default)
Baud Rate, 1200 F 2400 ! 44900
OB Defav iy 1 2200
Modbus Delay: 3] | Modify e Modbus delay Bme,
A Modbus EO make some host communication
Delay compatibiity 0 ~53ms isvalid |
{0-63)ms: Default 0 {ms)
Relay s&iting

If you wannt to use the relay, frst set relay (1 - 5] setup and then configue the
comesponding relay action points, the camespanding relay can work properly.

Bumas Avpa

Relay Delav: ]

Channe the relay delay time
Relay delay aclion afier reaching he
sat vale of relay set point, 50 as to

|\ Tvpe: High Alar |

1.Relay Delay 15
w-wnuL avord Buctuations in the level, can
ke modified (-]
Defaull 53]
Press |INC| switch fom the Enable .
NCNO AND Type.
Re Press MOV change the setting .
[I;;lﬂ}"’l-—[i“m' Helay 1 il
Selup & | Loable:
samne here) NCINO: NO B Enable; Yes/NofDefault)

NCMO{normal close fnormal open),

NO{DefaityNC
Type « High Alamm {Defaul}l ow

- - ER . AN AL S
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echo or lost the sensar)

5 Relay1 Set Point

Accoding o the comesponding
relay parameler PY value s greater
han or less than this value, the elay
1-6 acliion, on or off delermined by

[w Rell Setpoint:  1F| he comesporiding paamaters of e
sctporssetirgis | | 1000 | |relay
samne here)
{ When set o Fail Alarm the value
is invalidd, the unit depending on the
level umit, the integer digits
depending on welr type)
Damping Setup:

increase the damping value can stabie the leveldisiance vale esult, but can

Dampg Selup

Damping Setup JE

[£50.0

(0 1~A0W0):

Ranging from 0-1~-100mémin
defit-S0m/min

Current Fixed

Under special cimumsiances, the insinament has a Bper emor between
actual oulput oement and display cumemnt, the nstioment need o do cumrent
ming. (The factory has been set to optimal values | do not need to modify)
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AmaA fixed

dmA Nxed

4] 000

After connecting to the ammeter,
the nsirument will autput no foed
4 mA omment, you need to inpuat
achal ammeler eadngs and
then press instnanent
would calibration astomatically,
repeat the steps untll the output
cumrent is 4.0 mA

Press [SEL +MOY]  to quit

pexj4 pRuny

2imA fixed

B3], 000.

After connecting to the ammeter,
the nsirument will output no foed
20 mA curmrent, you need o input
aciual ammeier eadngs and
then press instnament
would calibration automatically,
repeat the steps until the outpat
cumment is 1.0 mA

Press SEL| MOV  to quit

Faclory Setup

insiurment inkemal parameter adjusiment, the user does not have D set the
value, do not enter inln the stake of inlemal work parameler Settings.

Factory Code:

Input e comed values, the
nsument would enter o the

siale of Fadory paameter
Setings. The user does kit have

F Cod )

aclary . ['!‘U to set this value, do not enier inho
the siae of bmlema wak
paraneter Scitings.

Languape Seitings:

If necd to change ather language, enter the option to choose.
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L
Select Lang: |

Language AFM ‘ & O English | Swikch the system Language 4

Chinese /English

ko
insinEment ino

|| display  instument  ype
Info and the romnecied probe

Level Meter

Sensor: S.0m ] t!"lﬂ

Noles:
# Push the bottons firmiy, bt nat oo hamd, D avoid damaging the
cimuit boads.
& When the nsirument is used for pumg conirol, please avaid I
drecity connect the relays to pump power supply Grcuit
& When there s RSA85 sorial communication, e relay Mo b is
imvaiid.

@ The rempie coniml can alsa ke used to configure: the parameters.

There are four keys[EET, MOV, [NC|. [EEL] MOV, [NC and [SEL
three keys have same nclions as hey are in the host panel. [SET]

key is the same funclion of MOV] BEL press together in short _

5. Calibration
The nsinameant showuld be calibrate ndoor befiore nstallaiion to ensre the
nonmal perfomnance.

5.1 General consideration

@ Let the pmobe be perpendicular o 2 wal, and make sure the
measurng dsiance is arger than the blacking distance, and no
barriers within the beam angie zone.

& Wring and connecling the nsirument comedly accoding to the
aede .

® Tum on the power and afler a few seconds the instrument will
enler the nnning mode. Check the level vahe, sensor state and
press [SEL key i check iquid level value | distance value and
temperature value.

& Move the probe slowly |, the level valee and distance value should
rivruny slrsadhy swerrarisrunio
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® Press [SEL and MOV keys simulizneously in short and then enter
the Programming mode. Adust nstallaBon height, then the
nshantancous ievel value shoukd chanoge accomiinghy.

® Adpest the hll scale n the basic seiting, and test the oulput
cumment with a muli-meler, the output curmrent should dhange, too.
Because the oulpul oement & always in accordance with the
level valuel distance vahe.

& Adprst the status of relays, and test with 2 muli-meter If the relays
working on the rigitt condition_

® K the instument has R5445 serial commumication knclion, it
should be tesied with the host computer online.

5.2 Senal communication-Modbus-RTU

The seral communication & optional for HLWML, wilh standard Modiues
proipcol, RTU seral iransmisson made. (This kncdion should be conlrmned
when it 5 ordered )

Address number

The: valid addess numbeys are in the mnge 1-247, and the address mamber
is comesponding o the address code in Modbs communication. R can be sat
in the prograamamryg mode.

Baud reie

This series allows e following baud rate(RTU mode): 19200bi%s, S0,

AR0bits 240 12000 The bawd rate can be sat in the programming
mode.

Parity Check

Three cherk modes: Odd parity . even parity | no pariiyfini} and o
paxiyin?] . The chedk mode can be set in the pmograrmeming mode.
Funcixn code

Accoriing to the specific appication of this insiument, only one nclon
code Y B usaed, to read the nead holding reqisiers. Olher Modbus funcion
code i not valid in this instrament.
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Abnomal comesponding

According o the spedfic applicaion of this nsiment, three abnormal data
are supporied n the RTU mode.
01: Gise function

O2: Gise data addmess
03 Eise dalta

EBlecirical conneclion

The instrument suppors the FIATIAAES slandad 2-wie comammnicalion
Ik

This insirument does not requre polanty of the bas dreult

The cable is supgested to be a pair of balanced wisted-pair cable, amnd
shickded cable is best. When Ihe baud rate i 9600b# f 5, maxamen length of
tihe cable (AWG2G spediication and abowe] is 1000m.

The RTU mode

The RTU frame koomat: the representation of data s hexadecimal byle Each
byte has 11 bils: 1 start bit, B data bils, 1 pasity check bit, 1 stop bit, 2 siop bis
when without parity chedk.

1} The masier requesi:

1 2 3 4 5 3] [ B
Slave |(had Sty nunberof | nunberof | CRC | CRC
Addes| 1 (Shrlngregisten reqgisiers o | egisiers to | Chedk | Chedk

5 regster|  low read high read low | High Low

high | byte byl byle
e

1 -Shave Address Slave address range (D01 - 247)
2 =03 finction code of read keep register

3, 4:: The stariing register

A, 5 namnber of regesiers o read

7.8 CRC check

2] The slave response ;

11213 45|67 Mg | M1 W2
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e |3
Aokl
ess

Slav|hd)

Data isie Register
riata| Data2

DataM | Check | Check
High | Low

1 Shave Adiress Stave address ange [X)11 — 247)
2 =03 funclion code of read keep register

3 - Dala count

4 5 Regsier Data 1
6,7~ Register Data 2
M-1,M: Regisier Data M
M+1, M2 - CRC dweck

3} The Modbus Table:
Function 0xTi Read Holding Regisier

Register Data Form

Address

0x0000 Unsigned int {16bit) Instantaneous level value
1 WORD Unit is mm

0x0001 Unsigned int {16hit) Instantaneous distance value
1 WORD Unit is mm

00002 signed int {16bit) temperature
1 WORD Unit T

Example:

1 Read the: leve! value

Host 011 (3 Do) () DX (hel)1 o4 A
Slave {1 ) OadI2 Dl S O A (36 D97

Leve] valee (15FA [ SEXmm )

2 Read the distance vahe

Host 011 D3 Mo O DX (hel)1 Do DeCA
Siave {1 )2 (12 MY hed s Ox3F OxEE

distance value (D46 [ 2374mm )
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Host Ox11 D3 X OedH) Dhedh Ooel) OB (49
Stave” (il )3 (16 O 5 (acEA Ooel¥) O 6 Doe0i (el OndDO 1

Lewed vale (16FA [ 5626mm )
distance value 946 [ 2374mn )

termperahre valee D11 {177 )
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6. Trouble-shooting

Trouble Pheromerun | Trouble Reasn Solulin

The imumen] toes e
Power supply smor. Check e supphy.
Wiing smor. Cherk the waing

eyl ok

The instument doesant
work bult with shaver.

The sersor taesa't aim at the uid or
the muberial

The suriace has grenat fucustinns
Liquid srisre wilh Iols of foam.

The cantainer = emply arud The holiom is
rurl flat

Over the renge

Adprsl he senaw and Bm &l e
makevial

Akl & tube o the conbainer.

Akl & tube o the conbainer.

Li=e i sl mesn with & lbger mnge.
Li=p i sy el with & lbger mnpe.

The nsbhument shows

unsiahle o e
mensuner] walue

hes ;] prest
Jevindi

The keved enlers e blanking distance

Thee s sShoog sechomagnec
inlerierence

There s Obsineciion of the uiresonic
.

Inzense the nslallelon heghl of the
nsirument. ar preven] e evel oo
high_

Imyease shielding n the nsiument
Change fhe insinllalion sie aorusing B
plestic tube
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