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(dead zone) L min

<

Factory default value of P05

i

Maximum measuring distance of the instrument (Xm)

Factory default value of P04

>

GUIDED MICROWAVE LEVEL MEASUREMENT

»

Maximum measuring range of the instrument

»

Programmed value of P04

Programmed
measuring
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-Upper dead zone set higher
than the factory default value of P05

DIST= measured distance

LEV= level (calculated H - DIST)
VOL= volume (calculated from LEV)

L)

lower dead zone
(measurement is not possible)
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Thank you for choosingf CONTRQhstrument.
We are sure that you will be satisfied throughout its use!

1. INTRODUCTION

Application

TheVF0&-wire levehstrumentses the Time Domain Reflectometry (TDR) measuring prineiyhe aechitvabogy for level measurement.

It is designed for measurindistence, levahdvolume of liquids, pastes, slurries and powder products.

The deviceperatesnatank, silo, rigid pipeocessesselndside chamher

The device is HART capabile, it can be programmed us®gandid&td Communicator (ldR@E)yVievsoftware supplied as standard witistituenent

Operating principle

TheVF04&-wire guided microwave level transmitter uses the TDR (Time Domain Reflectometry) principle. The instrumerdsssmiiwiol polses na
along an electrically conductive rod, cable or coaxial probe with a known propagation speet).(fe thpepas# fiediches the surface of the mediu
interfacef two liquids (altered dielectric comgtanpart of it is reflected back to the electronic masinéaf Tihe reflected signal depends on the dielec
constang difference of the mediums or lgyéren measuringthe surface sfillwatetthrough athe reflected signal's strength will be approx. 80% c
emitted signal). The reflected pulse is detected as an electrical voltage signal and plectesaadisiahee is directly proportional to the flight time o
pulse. The measudistanceata is convertera level theaa4-20 mA current and HART signals and is displayed on the LCD display. From the leve

derived measigisalues can be calculated such as volume and mass. The TDR taudiifietdey by the other propertiesrafdiven as well as that of the
space above it.
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2. ORDER CODE

VFO4F F\ ;} I;] I;] I:] 2-wire guided microwave le#ginsmitter

PP fully coated rod / DN 50

PFA

fully

coat

INSERTION INSERTION
TYPE PROBH PROCCONN Cobe| | HOUSING| Cobe ST CoDE ST CobE QuUTPUTEX CoDE

Transmitter Coaxi al / 10 BY A Aluminium| 4 Coaxial, Rod, Coaxial, Rod, 47 20mA + HART /Normg 4
High temp. Coaxial [/ 106 N| B Stainless Twin rod Twin rod 41 20 mA + HART /EXtD| 5
transmitter Coaxial 't0 B S P C steel 6 Om 0 Oom 0 471 20 mA + HART / Exttal 6
Transmitter + Coaxial "0 NPT H im 1 0.1m 1 471 20 mA + HART / Bxia | 8
display Rod / 10 BSP R 2m 2 0.2m 2
High temp. Rod / 10 NPT P 3m 3 0.3m 3
transmitter + Rod .0 BSP S Coaxial, Rod{(14mm) 0.4m 4
display Rod/%0 NPT z 4m 4 0.5m 5

Twinrod /40 B SP D 5m 5 0.6m 6 * The order code of an Ex version

Twinrod 40 NPT E 6m 6 0.7m 7 should end in ¢

4mm cable / 10| K 0.8m 8

4mm cable / 10| L 0.9m 9 ** Not available véthinless steel

4mmcable # B S P \Y housing

Ammecable # NPT W Cable version Cable version

8mmcable¥® BSP N 0om 0 om 0

8mmcable¥ NPT J 10m 1 im 1

4mm twin cablekd B S P T 20m 2 2m 2

4mm twin cable’kd NP T U 3m 3

4mm FEP coated| F 4m 4

4mm FEP coated| G 5m 5

4mm FEP coat. cable /DN 40 T| X 6m 6

4mm FEP coat. cable / DMifh | Y 7m 7

PFA fully coated rod / DN 50 Q 8m 8

4mm FEP fully coat. cable /DN| M 9m 9

|
O

3. TECHNICAL DATA

GENERAIDATA

ALUMINIUMIOUSING STAINLESSTEELHOUSING

TYPE VFOA A 4A A -A VFOA A 6AA-A
Input Measured values Between the reference point of the unit and reflection plane (material surface), distance, level and volurr
data Measuring range Depends on probe type and the properties of the measured n{edeirifechnical data of the probes table)

Probe types and technical data

Coaxial, twin cable, mono cable, twin rod and mono rod pr(dees Technical data of the probes table)

Housing

| Paint coated aluminium | Stainless steel

Medium temperature

130 °C ... +200 °gke€ Technical daiaMEDIUM TEMPERATURE tablei Page §

Medium pressure

i0. 1 é -14é 4MOP seed echnicdl daiaM EDIUM PRESSUREdiagrami Page 3

Ambient temperature

i30 AC é&whalBplaic D) AC 6 +60 AC

Sealing

FPM (Vitdr), optional for high temp versiofeFKMPerfluoroelastome(iKalre? 6375), EPDM

Ingress protection

IP67 (NEMAI#4X)

Power supply

18 ¢é 3romivl2BCYV DC, E 28 WD€protedtianmgainst Rirgeétransients

Analogue4i2 0 mA, ( 3 pa8siveoutpiierrob sigmah 22 wrA3.8mA or HOLD

Output signals

BUSserial line HAR¥ interface terminal resistomin. 2500hm

Output Display. VGFDISPLAYlugin LCD matrix
data Accuracy For liquid§:5mmf-or probe lengti O T @00%%of the range
For solidS:20mmkFor probe length O °0.2%wf:the range
Resolution °3nmA
Electricalconnection Wi 2r Xe ’\gzr 0o Xs 1s ’ 55 é&?eltd;j Icablg i?f)rl:eclérﬁrnégdldda.lfsdismmf eorr n aGI 7t her elasd mfmo
Electricalprotection Class lll.
Mass (housing) 2.4 kg | 4.1 kg

* Under ideal reflection and stabilised temperature conditions.
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3.JATEXEXPLOSION PROTECTIEXMARKINGEX LIMIT DATA

SPECIAL DATA F&X CERTIFIED MODELS

TvPE ALUMINIUM HOUSING
VFOA A -4A A -5Ex6EX 8EX
. &1 1 1 G Ex idall 1ICGT&&T3 aGa |l B T6éT
Ex marking (ATEX) © 1 1 D Ex ia I®IC TBRBAD6HEALS8O@DMLDAL | CT
Intrinsically safe data (Ex ia IIB and Ex ia lliq Ci O 10nmhF,UILIiOOBAOV, Ii O 140 mA
Intrinsically safe data (Ex ia IIC) Ci O 10nmhF,UiLIiOOBA@OV, Ii O 100 mA,
Medium temperature 730 °C ... +200 {&=e Technical daiaMEDIUM TEMPERATURE tablei Page §
Medium pressure 0. 1 ¢é -14é 4P seedechnicdl daiaMEDIUM PRESSUREdiagrami Page §
n case of eAkeéxtfi@nExmitaeérs with display the apparatus group ¢
TEMPERATURE DATA
EXPLOSIVEASATMOSPHERE EXPLOSIVBUSTATMOSPHERE
ALUMINIUM HOUSING ALUMINIUM HOUSING
VFOA A 4A A -8Ex VFOA A 4A A -5Ex6EX
HIGH TEMPERATURE| HIGH TEMPERATURE
VFOMHA -4A A -8Ex VFOMHA 4A A -6Ex
VFO#A 4A A -8Ex VFOLA 4A A -6Ex
ExiallB, Exia lIC Ex ia llIC/ Ex ta/tb lIC
Maximum permissible medium o o o ° o o o o
temperature at the antenna +80°C +90°C +100°C +180°C +80°C +90°C +100°C +180°C
Maximum permissible surface +75°C | +90°C | +100°C +175°C +75°C | +90°C | +100°C +175°C
temperature at the process conn
Temperature class T6 T5 T4 T3 T85°C T100°C | T110°C T180°C
S e Appandix PATEX Safeuidelings f or further ATEX installation
3.2Technical data of the probes
VFOA KAAA-A
TvPE VFOALAAA-A VFOARAAA A VFOASAAA-A VFOANAAA-A
VFOAVAAA-A VFOAPAAA A VFOAZAAA A VFOAJAAA-A
VFOAWAAA-A
Denomination 4mm cable Rod Rod 8 mm cable
Max. measuring 24 m 3m 6m 24m
distance
Min. measuring
distance 0.3m/04m 0.3m/04m 0.3m/04m 0.3m/04m
e=80é=24
Min. distance to A 600 mm A 600 mm A 600 mm A 600 mm
objects
Min. mediuen 2.1 2.1 2.1 2.1
1o BSP 16 BSP 10 BSP 10 BSP
. 10 NPT
Process connectig N
L0 BSP 10 NPT 10 NPT 10 NPT
140 NPT 2 20
Probe material 316 316Ti 316Ti 316
Nominal diameter
probe 4 mm 8 mm 14 mm 8 mm
Mass 0.12 kg/m 0.4 kg/m 1.2 kg/m 0.4 kg/m
Separator material i T i i
Weight dimensions A 25 x 100 mm i i A 40 x 260 mm
Weight material 316Ti i i 316Ti
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TYPE

VFOATAAA-A
VFOA UAAA-A

VFOADAAA-A
VFOAEAAA-A

VFOA AAAA-A
VFOABAAA-A
VFOA CAAA-A
VFOA HAAA -A

Denomination 4mm twin cable Twin rod Coaxial
Max. measuring 24m 3m 6m
distance
Min. measuring
distance 0.15m/0.3m 0.15m/0.3m Om
e=80é&=24
Min. distance to
objects A 200 mm A 200 mm A0omm
Min. mediuen 1.8 1.8 14
N N 1 BSP
1 1
. 10 BSP 10 BSP 1o NPT
Process connecti : : 10 BSP
10 NPT 10 NPT -
10 NPT
Probe material 316 316Ti 316Ti
Nominal diameter 4 mm 8 mm 28 mm
probe
Mass 0.24 kg/m 0.8 kg/m 1.3 kg/m
. PTFEGF25 PTFE
Separator material PFA, welded on the cal if length > 1.5m Iflength > 1.5m
Weight dimensions A 40 x 80 mm i i
Weight material 316Ti ] T
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TECHNICAL DATA OF TW@®ATED PROBES

VFOA FAAA-A iR R R o o e iR R R
TYPE VEOA GA A A A VFOIXA A A -A VFOAYAAA -A VFOAMA A A -A VFOZQAAA-A VFOZAAA A
Denomination 4mm FEP coated 4mm FEP coated 4mm FEP coated  4mm fully FEP Fully PFA coated 1| Fully PP coated rd
cable cable cable coated cable
Max. measuring distance 24 m 24 m 24 m 24 m 3m 3m
Min. measuring distance 03m/04m 03m/04m 03m/04m 0.3m/0.4m 03m/04m 03m/04m
e=80k=24
Min. distance to objects A 600 mm A 600 mm A 600 mm A 600 mm A 600 mm A 600 mm
Min. medium 2.1 2.1 2.1 2.1 2.1 2.1
) 10 BSP ) .
Process connection 10 NPT DN 40 Triclamp DN 40 Milch DN 50 DN 50 DN 50
Probematerial 316/ FEP 316/ FEP 316/ FEP 316/ FEP 316Ti PFA 316Ti PP
Nominal diameter of the prof 6 mm 6 mm 6 mm 6 mm 12 mm 16 mm
Mass 0.16 kg/m 0.16 kg/m 0.16 kg/m 0.16 kg/m 0.5 kg/m 0.6 kg/m
Fillet and weight coating ma i T i PFA PFA PP
Weight dimensions A 25 x 100 mm A 25 x 100 mm A 25 x 100 mm A 30x183 mm i i
Weight material 316Ti 316Ti 316Ti 316Ti i i
Max. medium temp. +150 °C +150 °C +150 °C +150 °C +150 °C +60 °C
MEDIUMIEMPERATUREABLE MEDIUMPRESSURBIAGRAM
TYPE FLANGETEMPERATURE 200°C
Standard tempFransmitter i30 AcC +90 AcC : ; ; i
High temp VFOH_ oVFOP_ i30 AC +200 A
transmitter : : :
Lower or higher temperature fdbneersion on special request
The units wittepticoatinganonlybe used in grouB Has class hazardous :
area -30°G . : i |
-1bar 16 bar 24bar 32bar 40bse
DIMENSIONS
VFOTKA AA -A VFOZAAAA A
VFOZLAAA A VFOZRA A A -A VFOZSAAA-A VFOANA A A -A VFOZTAAA -A VFOZDAAA A VFOZBA AA -A
VFOAVVAA A -A VFOZRAAA -A VFOZZA AA -A VFOZJAAA -A VFOFUAAA -A VFOZEAAA -A VFOZGAAA A
VFOTWA AA -A VFOZHAAA A
<
y 1 m ! = b 1 [ -
| o8 i | #8
—_—— o L]
b4 - 24 0
—_— e
- -
a & | i
28 i
— - - .
(- e
$14 & #28
(=]
925 _[1. 3 840 & 940 {1 o
— 0
% IV
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A VFOaXA AA A VFOTYA KA A VFOTMAAA A VFOTQAAA A VFOATI-AAA-A
9
Triclamp DN40 Milch DN40 DN50 DN50
3 5 DN50 —
212 216
—
T = = S 6 )
. . B e
-
825 o 25 o
25 3 S e p
M8 M8 -
M8
230
1 Housing
2 Cable gland
3 High temp. connection
4 Mono cable probe
5 Weight
6 Twin cable probe
7 Twin cable separator
8 Twin rod separator
9 Twin rod probe
10 Mono rod probe
11 Grounding screw
12 Processonnection
oH 13 Coaxial probe
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3.3 ACCESSORIES

1 HyViewoftware

1 2 pcs M20x1.5 cable gland
1 Installation and Programming Manual

1 VGF-DISPLAY display module (option)

34 SAFETY REGULATIONRFMBIEEX APPROVED UNITS

The level transmittarst be operatedaimintrinsically safe circuit only.
The metal enclosure of the unit must be connected Exthpdihtiaiycuit.

3.5MAINTENANCE AND REPAI

VFO4does not require maintenance on a regular basis. In some very rareniegtantes pnobe may need claamni@govdeposited material.
This must be carried out gently, without damaging the probe.

Repairs during or after the warranty period are carried out exclusively at the Manufacturer. The equipniestaddtmcletoradma disinfected by tt
User.
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4. MECHANICAL INSTALIGYY

| 4.1 HANDLING AND STORAGE

The device will weigh between approximately 3 kg or 7 Ib and 12 kg or 25 Ib.

& Carnthe device carefully by the converter lusirsinigoth handisnecessary, use lifting gear.
No attempt should be made to lift the instrument by its probe.
Caution: The probe is a ciitis@limer@omponent. Do not damatgndle with care!

Avoiding blowavoid hardlows, jolts, impacts, etc.
Caution: fragile electronics

Avoid bending (single rod and coaxial pggx)rt the probe to
avoid bending.

Avoid cable kinks and fraying
Donot coil the cable less than 400 migiroditéneter. Cable
kinks or fraying will cause measurement errors.

Storage temperature
+80°C

-40°C
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4.2 MOUNTING ON THE TANK

4.2 . INSTALLATIONISTRUCTIONSENERAL NOTES

Priortothe installation some considesdtiide made regarding tank fittings and tankadd@pezle position in relation to the tank walls and other ol
inside the tanks

(Warninghefree area will dependtenprobe type selecteefer to later on in this section) type of tank roof, i.e. floating, concette aimielgask, i.e.
conical, etc.

Whenever working on an installation, remelisbent®the power supply before starting work.

Howeer, thenstrumemhay be installed when the tank contains product.

Threaded process connections Nozzleneight
The simplest and maginomicatay is to mount ¥E04L-wire directl Do not fit a nozzle longer than its diameter, especially fo
on the tank with the 10 (110 probes and powder applications

h O 1 ,where

h = nozzle height and
d =nozzle diameter

ContadHY CONTROQLthis relationship cannot be respected.

Q Nozzles penetrating into tank

Z

i X caution: Do not use nozzles that penetrate into the ta
This will disturb the emitted pulse.

Installation of two devices

If two devices are to be used on the same tank, these
mounted at a distance of at least 2 m or 6.5 ft away from
If not, interference from the electromagnetic (EM) fields ge
both instruments mayse measurement errors.

Note:=- For oaxiaprobes: the outer shell of the probe cont:
EM fieldThere ino minimum distance
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Process connection and entry pipe e Seflocar
plate
Caution: Do not put the nozzle close to the entry pipe.
mediur
I i

/

Install deflector plate if impossible to dissémiceeritom entry >
pipe.

Pouring the product directly onto the probe will give false r

YN 4

- /

Stillingwells

Use a stilling well #akiswith floating roafispetrochemical applications.

Stilling well

Tank

Floating roof

Product (petroleum applications)

Well fixed to tank base (no roof deformation)

Sediment

L=

s o0 20,20 2
0" , 04 o 29 e

oo b WNBE

Probesentanglement, straightness and tank bottom clearance

Cable probes must be straight once inserted into the tank.

They must also bept awayrom other objects (e.g. mixers) to
entanglement.

In order to maintain ithetrumeatsperating characteristics, it is recomn
to avoid touching the tank bottom with the counterweights (for cab
probe end (other types).

Avoid mounting near objects (discontinuities) inside thedsinkulkeaice th
probeds EM (electromagnetic) fi

Install theunit awayrom protruding objects such as: heating tubes

changes in tank crgsstion, tank wall reinforcements and beams, weld
dipstick pipes, etc...
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