ACOUSTIC CLEANING OF OPTICAL PROBE WINDOW Embodiments of the present invention
relate to a cleaning system for measuring instruments measuring chosen characteristics of a fluid
medium contained in a pipe or container, especially for optical measuring probes for water, oil and/or
gas flows. More specifically, embodiments of the invention relate to a system for cleaning the window
by in front of an optical measGMESHHEhE ey pEsiidred THCGAMulRRGaEHIMIBPEMvely removing
deposits. In perfoiming measurements in multiphase flows such as water, oil and/or gas flows, it
is a well known problem that deposits form on the probe surface being in contact with the flow. This is
especially relevant for optiabpriinestseod tipapfosminig fusiescdatetorrealsanirg sitsein e flow, as the
probes comprisc, 3, ansparent windou, ioward dhe. o, JL0is wiadomis GruRIEE Y depasls 1t must
be cleaned befdfs MeasuremMents may contiriue. This cleaning may be performed by removing the
probe from the flowpipatthimmrydrecipgradci aptdne consomingbas Soraicases #e¢QirER§ a local
shut down of the, system. eyeral s lons have, been: gﬁaﬁgd{gtglg% Jhe, window.in situ and
even during op(;ﬁ% |8h(f.\%1}$es o llj% ion 18 %u%%s?s%%(ﬁ %OEP %411807614 where an _oé}tical system is ﬁ?sed
emitting laser ptiisesibdingbabie forenfovepepdsitsasthaproblerhasiasitioted BR plfication is that
some soft deposits,occurring.in some fl ;I,gt pes.pre not removed by the laser pulses. Thus the probe
has to be remm?é%dﬁ%%gr%%%et% Fr?tné?\% § %rp gsﬁéahing. Another solution is discussed by Dr.
Jens Bublitz et al. in "Adaptatiofoohmgpreee taverdind veeltinires Bevh el goresesnsé 8pdeoscopy
in offshore applicatigns; Experience of 2 8@1%]3 it rements in Rradus et watel . Butishied on
71h OiI-in-Wategﬁggﬁ’gfihgpw&ﬁ%ﬁiggéﬁ 4 November 2005. In this pulé)lica‘taion tests a_reésdﬁéscribed
where vibrations@reaseithtt edioovd teposiscroiiy ashinaggviondpiselatreptisat SbPesrsaiago perform
fluorescence megsyrements, Tugglionshaes peeniesied Tue fiatusingAtaoscisstseupled to

the detection head $o res and window are subject to vibrations. Thus has shown some
practical problenesvautthadiove I6ssiofvindavirisoovered iry gepstits Bublitzhstdeanedbind a solution in

which the window is glued int i head.and an alr jetis.apRlied 19 b yupgowdg.aid the
deposit removaﬁfﬁsegﬁglt%tg?%gllm él%%?:%ga&?% accoroETng to thé) publicgulti(ik?l}jg,I requirgé a second opening
in the pipe and, Gouition#tyy, foaytidistaaly be fimirabéctibend 2ime conyupEIgy HropRATIRhISAKIEHution is

that the optical fitges e da g %}gy e vibrations. A similar arrangement is shown in US
application 2002/ (icéﬂ/néfg% ?v%“élrleg%ﬁg v(% raﬁ%’ns are provided by a piezoelectric ring element in the

sensor head between the Bptioal w@ﬁﬂs@mihmﬂﬁémdmi&@té‘éﬁﬁ@%?@@é%@ﬁﬁeﬁﬁﬂ makes it
necessary to wit drawoth&{?{&?.%ﬁecs%ﬁtﬂnf?s' I, YRR E PO SRHPD MESYR 8 9y MBRYIRY

temperature an %1}1355 re, may also represent a significant limitation to the design described in US
application 2002/816681ng laserAnlatiebativebbolation e orairi 1o the mBebke atlajepibialibn

incorporates an gequslt TGS, ABIRGJS AROUSIG NFTONIAY R e atobe et vmiagother

position in the pﬁ)oe. IS also requires two openings in the pipe wall, which may be impractical, either

by requiring a speciasphysitssl Avantemeaiedrtititheg she sbdoprrepoaitoRmydsdprdseniiEwell as
disturbing or limiting the fluid flaw I, e RIREs EAIGRH ARRKEAAN ¥iG1#P08IP 1R 3R Hrseabes principles

and embodiments of an optical interfacial element and'an optical system integrated with a high power
acoustic resonatmpveiverd the-iighqsdwiarcarssabire fbeoieatensn spasEUsenytor atsbifcally cleaning of

‘ c%L%HErE eHQIMWiQM%%Qf@&QH& %B}Jﬁﬁpgﬁté@ﬁkm,t%ﬁﬁﬁﬁleﬁ|§H‘ent- In

the optical interf%%)
applications wheré high energy acoustic vibrations are required for cleaning the optical interfacial

element, e.g. at RigRiptesdiater Miulitemiogritioksbpmea bptdarsmiraci0Sidmers wrbhass drtisttic
resonator can regultin physical §rosian Qi ioe-opicatdNEHacA gleme fofeaariigss o matepal.

optical fibres used to perform fluorescence measurements. Two solutions have been
tested. The first using a transducer coupled to the detection head so that both fibres and
window are subject to vibrations. Thus has shown some practical problems such as the
loss of the window and in practice Bublitz et al. have found a solution in which the
window is glued into a recess in the head and an air jet is applied to the window to aid
the deposit removal. The latter is impractical, as it, according to the publication,

requires a second opening in the pipe and, additionally, may disturb or limit the flow.



Embodiments of the present invention provide a simple solution for removing deposits from an optical
measuring probe window without damaging the optical wave guides or other equipment therein and
without requiring extra openings or surrounding systems complicating the installation and operation of
the measuring probe. According to an aspect of the present invention, there is provided a
cleaning system for removing deposits from measuring<nstruments measuring chosen characteristics
of a fluid medium contained in a pipe or container, the measuring instrument comprising a first surface

having contact with said g, sesligfapRAICH st ane ReingRaskiongd.anmue:ans,dafining a probe

head of an elongated member adapted to be extending through a wall of said pipe or container, on
another end of Safdagishigatbel Yileaits@s opposite the end being positioned outside said wall, the

cleaning system compriseg amAgPRstinalirensussLRAIRIiaNegLAR-sRIM Bt kenskofseid elongated

member, wherein said acoustic transducer is acoustically coupled to the elongated member so as to

couple acoustictenereptinesess, nre sedbtie BiserglPprspHBRRHTIFS AR SRET Bsadhg & surface,
wherein the prog Bﬁﬁ‘gai previded, with-A dausr deeaipt dapsiationgl cantasy hetiagdithe first surface

through which the characteristics are measured, wherein the gauge is acoustically insulated from the
first surface, whesespsar sigrisithdmenthesprahninsitsn g hiabesefprrsighasH&AVIFrIEslEe out of the

system for further,pragessing ase. arangrdcoaxialninside therlongatad mrambanansistapartially
acoustically insulated ffom said elongated member Embodiments of the present invention thus provide

a system wheretbg degige dravabegrspH§ARra I B 4t to the probe head. Preferably, signals
transmitted from the probe,head in.the BsttineRts Quigide thefigsonobamavRer being

acoustically insulated 3 from the acoustical vibrations, preferably coaxially positioned inside the
member transmithegPiatecauateustis ppsducer aimingdtnoeRHioit GBS HEsEHIBa BeRsmP#ith

reference (0 theggagomARBY G ERHNGR Hlbisiaioabedpmalianipuauali s afio
lillustrates a system according to the invention. Fig. 2illustrates one embodiment of the probe head
section of the syxhésh masbatsepisdtpa, cither by requiring a special physical arrangement or himiting

the freedom in positioning the probe as well as disturbing or limiting the fluid flow in
the pipe.

Patent application WO 2008/015390 describes principles and
embodiments of an optical interfacial element and an optical system integrated with a
high power acoustic resonator where the high power acoustic resonator may be used for
acoustically cleaning of the optical interfacial element by transmitting acoustic
vibrations onto the optical interfacial element. In applications where high energy
acoustic vibrations are required for cleaning the optical interfacial element, e.g. at high
pressure, a full integration of the optical interfacial element with the acoustic resonator
can result in physical erosion of the optical interfacial element, regardless of material.

 Embodiments of the present invention provide a simple solution for removing

deposits from an optical measuring probe window without damaging the optical wave
guides or other equipment therein and without requiring extra openings or surrounding
systems complicating the installation and operation of the measuring probe.

According to an aspect of the present invention, there is provided a cleaning
system for removing deposits from measuring instruments measuring chosen
characteristics of a fluid medium contained in a pipe or container, the measuring

instrument comprising a first surface having contact with said



Fig. 3illustrates a preferred embodiment of the probe head section of the system illustrated in fig. I.
10As is illustrated in figure 1 the invention relates to a probe 1 penetrating a pipe wall or container 6.
The probe has a probe head 2 providing e.g. optical measurements in a medium contained in the pipe
or container 6, and in the opposite end having mounting means 7 and connection means for the
relevant instruments and control means. The pipe or container 6 may be of any type containing fluids,
like 15mixtures of water, oil, gas, etc. where there is negd for performing measurements and
especially if there is a risk of deposits on the probe head interfering with the measurements to be
performed. In figure 1 an additional opening 9 is provided in the wall, e.g. for pressure release
purposes. Accomidipto, thedifivesrstiofrthdpnarodiioprdvidedamnd defuiag sty oo hapdahieer 5 in the
opposite end from (ag Iabeiced R the Riobexisidenapendaird Membsichandhracustic

transducer 5 excites the member and the acoustic waves propagate along it toward the pro’be head 2.

In order to proteutathersighal teidshungrsdoomitsmopreptebectraddeircatorigansd mbrilseastis
preferably form%jaﬁstgg ﬁ}&%%fbgﬁ&w llé}gﬁ{éi@@% chanagld {rugbwith e frnsmission lines may

be drawn. In figure 1 epr IS C cted to the container wall 6 through 0-rings 8 or similar,
sealing the throagbtirolendhtseidnlagdahombdes ktteinteig et aeausticanysasonsiEaiom the

outer shell of ING.RIGR & ANCLINYS AIAABA® BIPR BEEANAIORTNA GG e iranshlission ines

and transducers Inside the inner channel 4 are preferably acoustically insulated from the elongated
member. 30FigureiZlipstpagasingdpsaidartalbataieidfasbrunacsionbeted henwbe 8ead ivhe

elongated memper 3 1terdls LIRONEiRBARAG A bRV RITR 71 1800 inaggusticall

coupled to the oscillating front e pro
which the characteristics are measured, wherein the gauge 1s acoustically insulated
from the first surface, wherein a signal fransmitter transmitting measurement signals
from the gauge out of the system for further processing are arranged coaxially inside
the elongated member and are partially acoustically insulated from said elongated
member.Embodiments of the present invention thus provide a system where acoustic
waves propagate along the probe shaft to the probe head. Preferably, signals

transmitted from the probe head to the instruments outside the fluid through a member

being acoustically insulated



4 In the intended use of the invention the front surface 10 is a transparent window transmitting
optical measuring signals from and to an optical gauge 11 behind the window and inside the probe
head 2. The gauge 11 may be constituted by optical fibre ends transmitting light to or from the flow, a
digital camerdW#HigHi €ources to 5 provide images of the flow, etc. In oRIEFNIRELRIW e acoustic
vibrations propagating from the probe head 2,12 to the gauge 11 the gauge 11 is acoustically isolated
from the elongated member 3 by 0-rings 17,18 sp that the elongated member 3 vibrates so as to
remove the deposits on the window while the gauge 11 and corresponding signal and power
conductors dampléd indheichianbekidig thefgabiye ddisligxpasbchtd aseidubedchdfiimmount of vibration

and thus prmecf};%%@?”&é"%%&&} d%g;a e The elongated member 3,13 may as indicated in
figure 1 andtﬁaBe posﬁone inside an outer tube 19,20 which may provide a fluid seal and also

acoustic insulation for thEbenviramerewi thboutedoiiesp ber wikh figlgrenpa e tbéirscontmadi2 is coupled
to the elonggie Bﬁ&r@ﬁng{'ﬂ%%%&%swﬁy%ff éléﬁ;,f&e applied vibrations are preferably in the
3 . 4 1 -

longitudinal mode the vibrations damping O-rln&s 14,15,17,18 and their mounts are preferably adapted
to allow or Viitation movBHHBRAES mSHRET ARRIdIHARIfECRYEHPthe probe while damping movements in

the transvergg) direction;\Whiaexemalifisg:as:A-cinas poydrigeRmydngdaiibration damping and

seal may be used. 20In figure Zége win]?ow 10 is mounted at the end of the probe head 2 coupled to

the gauge 11 but acoustf&ﬁ?aiﬁ Pt from the elongated member 3. The outer edge 12 of the probe

head is an ekigniion of thiewiangaiedfnethbeb3dldanditaypthbs definect abrbiiieg siueface which so

as to couple acoustic en%[g%ia? the %uidlin the vicinity of the probe window 10, the vibrations producing
a

cavitation at the window nd this remove deposits therefrom. Different types of sealing such as

0-rings107,18 may be uséd isetiveteriethin Vipwetihdhe 2rvantioonaldbsating ek i@ ddrasiayeid intrusion of
fluids into thﬁiﬂéqul or container 6. The probe has a probe head 2 providing e.g. optical

measarements in a medium contained in the pipe or container 6, and in the opposite end
having mounting means 7 and connection means for the relevant instruments and
control means. The pipe or container 6 may be of any type containing fluids, like

15 mixtares of water, oil, gas, etc. where there is need for performing measurements and
especially if there is a risk of deposits on the probe head interfering with the
measurements to be performed. In figure 1 an additional opening 9 is provided in the
wall, e.g. for pressure release purposes.

According to the invention the probe 1 is provided with an acoustic

20 transducer 5 in the opposite end from the probe head 2. The probe includes an elongated
member 3, and the acoustic transducer 5 excites the member and the acoustic waves
propagate along it toward the probe head 2. In order to protect the signal transmitters to
or from the probe head the elongated member 3 is preferably formed as an annular pipe
with an inner channel 4 through with the fransmission lines may be drawn. In figure 1

25  the probe 1 is connected to the container wall 6 through O-rings 8 or similar, sealing the
through-hole. The elongated member 3 inside the probe is acoustically insulated from
the outer shell of the probe 1 and thus also from the pipe or container wall 6, while the
transmission lines and transducers inside the inner channel 4 are preferably acoustically
insulated from the elongated member.

30 Figure 2 illustrates the probe head at the end of the elongated member
3,13. The elongated member 3 extends through the probe head 2 all the way to the end
13 and is acoustically coupled to the oscillating front of the probe 12.



In figure 3 a preferred embodiment of the invention is shown in which the window 10 and the outer end
12 of the elongated member 3,13 is shown. The outer end 30 12 extends outside the window and as is
shown in figure 3 it may be shaped so as to allow fluid flowing close to the window 10 while also

extending ovEPHEWHEEW so as to focus a part of the acoustic energy toWard & KMEEW surface. In

figure 3 this is 5 obtained by claw shaped extensions outside the window. The window is thus
fastened to the gauge with suitable coupling means 16 or adhesives. In addition the gauge 11 is
coupled to the inside of the elongated member 13 through sealing rings such as 0-rings 17 that may
both avoid introduction & thedsténtizdhecprbbe andnéciute frenhesiaticl SvivrareaBaBhagating from

 the elongare Epbet it paanssdd-t argentoahlaniisihaies anannyiaspace between

the gauge 11 and the elongated member so as to let them move relative to each other to a certain

degree.  the Feedwinaphiides theereReigach dEDR ERPER bR, PRAHERE Y PRHEHarent materials
may be conigipnlatad.Bue.taiiansmissier-sharacieristics onbaddAeanstit.ensigysand mechanical

requirements due to chemical, mechanical and thermal ctglnditions theretaIIic arts transmitting the

acoustic en8FgYee 1835rS prate ok, Fitadedeh B ERR 'OF ARSY L thEPEI O R BRREF P&rts are made
from standafghmatepadddortie g0\ annpenidr Wihichdhe aquiprestisly belasddrendheas duplex

steel ancuoglgztlgg‘{e t%igxln esr §tg}§ l&gz% 3'17,18 so that the elongated member 3 vibrates so as to
remove the deposits on the window while the gauge 11 and corresponding signal and
power conductors coupled in the channel 4 to the gauge 11 is exposed to a reduced

10 amount of vibration and thus protected being against damage.

The elongated member 3,13 may as indicated in figure 1 and 2 be
positioned inside an outer tube 19,20 which may provide a fluid seal and also acoustic
insulation for the environment around the probe 1. In figure 2 the outer tube 19,20 is
coupled to the elongated member by O-rings 14,15 or simuilar.

15 As the applied vibrations are preferably in the longitudinal mode the
vibrations damping O-rings 14,15,17,18 and their mounts are preferably adapted to
allow for vibration movements in the longitudinal direction of the probe while damping
movements in the transversal direction. While exemplified as O-rings any device
providing both vibration damping and seal may be used.

20 In figure 2 the window 10 is mounted at the end of the probe head 2
coupled to the gauge 11 but acoustically insulated from the elongated member 3. The
outer edge 12 of the probe head is an extension of the elongated member 3,13 and may
thus define a vibrating surface which so as to couple acoustic energy to the fluid in the
vicinity of the probe window 10, the vibrations producing cavitation at the window 10

25  and thus remove deposits therefrom. Different types of sealing such as O-rings 17,18
may be used between the vibrating 12 and non-vibrating parts 10,11 to avoid intrusion
of fluids into the probe.

In figure 3 a preferred embodiment of the invention is shown in which the
window 10 and the outer end 12 of the elongated member 3,13 is shown. The outer end

30 12 extends outside the window and as is shown in figure 3 it may be shaped so as to
allow fluid flowing close to the window 10 while also extending over the window so as

to focus a part of the acoustic energy toward the window surface. In figure 3 this is



15The acoustic source 5 may be chosen from a number of available types depending on the intended
use and the local process environment including fluid content. types of contaminations and pressure.
Preferably the frequency range is in the range of 20-30 IcHz and the amplitude is up to 50 p.m in the
longitudinal Bifet8A34td summarise the invention thus relates to a systemfor reroving *deposits 20
from measuring instruments or probes 1 measuring chosen characteristics of a fluid medium contained
in a pipe or container 6. The measuring instrum&nt comprising a first surface 10 having contact with
said medium, the first surface being positioned on one end defining a probe head 2 of an elongated

member 3 béitrirad apteld tohmpeseatatimontroiside the wialorshiy Bise oY sohusiRsenseduter end of
the elongated.memberis JRRERINGREELOWSIAS saidt walkandsthe Llerninensysiam Comprises an

acoustical transducer 5 positioned on the outer end of said elongated member, wherein the acoustic

transducer iC#pisgSck R dhior iRt SRR Eh P 8T A e 088 SR AR HstiR Energy thereto,
the acoustic;gneigyHyopaANE Rlentaid srentaerie saichivbt stifacmaeingatvtatich with the

medium_inside the pipe or container. The resulting vibyati lied o the end 12 of the probe
head 2 bein %"l‘&ﬁ%ﬁp§8péi§2l%“§ﬁ?%%ep%{?%ﬂ%%g&%%é%&igge%ﬁzt?‘ggf%%ggﬁﬁ grﬁ%ﬁgoto the window
close by theopteihetheddrerisahasbiacspsitafiensdentiie @_aixgafémmdrtg@lmtﬂrémﬁmwmg deposited on
the window Suface«, &, 1nav BIEIRIERL e MERBUIInG Natiument comprised an inner element 21

positioned in a channel'inside the elongated member 3 and being at least partially acoustically
insulated from said elonghtesirdembe isserafeaehberaseaiionssarrhéce Bh gHedhaiember does not harm

the inner element,2d, O, alleei-anYySig AR RIPRAYLIAG 1o transmission characteristics for the

10 acoustic energy and mechanical requirements due to chemical, mechanical and thermal
conditions the metallic parts transmitting the acoustic energy 3, 13 are preferably made
from titanium or alloys thereof. The outer parts are made from standard materials for the
environment in which the equipment is to be used, such as duplex steel and/or other
stainless steel alloys.

15 The acoustic source 5 may be chosen from a number of available types
depending on the intended use and the local process environment including fluid
content. types of contaminations and pressure. Preferably the frequency range s in the
range of 20-30 kHz and the amplitude is up to 50 pm in the longitudinal direction.

To summarise the invention thus relates to a system for removing deposits

20  from measuring instruments or probes 1 measuring chosen characteristics of a fluid
medium contained in a pipe or container 6. The measuring instrument comprising a first
surface 10 having contact with said medium, the first surface being positioned on one
end defining a probe head 2 of an elongated member 3 being adapted to be extending
through the wall of said pipe or container. The outer end of the elongated member is

25  positioned outside said wall and the cleaning system comprises an acoustical fransducer
5 positioned on the outer end of said elongated member, wherein the acoustic transducer
is acoustically coupled to the elongated member 3 so as to couple acoustic energy
thereto, the acoustic energy propagating along said member to said first surface being in
touch with the medium inside the pipe or container. The resulting vibrations applied on

30  the end 12 of the probe head 2 being shaped so as to fransmit part of the acoustic energy
through the fluid to the window close by the probe head end thus by cavitations in the

fluid removing any contaminations deposited on the window surface.



Stherein. The inner element 11 may contains optical waveguides 21 extending from a position
behind said first surface toward a measuring instrument outside said pipe or container, in which case
the first surface is constituted by a window surface 10 being transparent to the optical signals
transmitted O HEaveguides. Alternatively, the 10inner element cofftding W%%'ﬂ&g? sensing
system, e.g. an imaging system, coupled through electronic or optical signal conductors so as to
transmit signals from said imaging system to méasuring instrument outside said pipe or container, the
first surface being constituted by the outer surface of a window being transparent to the optical signals
transmitted though the Weefeghldés: mppiicativmstmepdlsoreriserhearmplenelmsiHére other

measuremalig: e /A GR i abAReIesties plimediumein maaayiegahich case the

nature of the window will be chosen accordingly. The acoustic ener%/ used to clean the inner surface

of the probeaprisiicily drdetodfomneiil ideneriebprder CobaimeidpHarT 8b R tonstituted by
pressure waygsRIQPRgalRe donditidinalynalong:tbr.elengatecsmembertans ppavidinggbrations 20 to

the inner surface of the probe head having an axial direction, the vibrations causing the extensions 12
on the |§rob to vibrate and thus transmit the energy toward the window so that contaminations
are removed. 7 The inner element 11 may contains optical waveguides 21 extending from.

a position behind said first surface toward a measuring instrument outside said pipe or
container, in which case the first surface is constituted by a window surface 10 being
transparent 1o the optical signals fransmitted though the waveguides. Alternatively, the

10 inmer element contains an optical sensing system, e.g. an imaging system, coupled
through electronic or optical signal conductors so as to transmit signals from said
imaging system to measuring instrument outside said pipe or container, the first surface
being constituted by the outer surface of a window being transparent to the optical
signals transmitted though the waveguides. Applications may also be contemplated

15  where other measurements, like certain electric characteristics of the medium, 1s
measured in which case the nature of the window will be chosen accordingly.

The acoustic energy used to clean the inner surface of the probe being in
contact with the fluids in the pipe or container is preferably constituted by pressure
waves propagating longitudinally along the elongated member thus providing vibrations

20 1o the inner surface of the probe head having an axial direction, the vibrations causing
the extensions 12 on the probe head to vibrate and thus transmit the energy toward the

window so that contamninations are removed.



CLAIMS 1. A cleaning system for removing deposits from measuring instruments measuring chosen
characteristics of a fluid medium contained in a pipe or container (6), the measuring instrument
comprising a first surface (10) having contact with said medium, said first surface (10) being positioned
on one end (13) defining a probe head (2) of an efongated member (3) adapted to be extending
through a wall of said pipe or container (6), on another end of said elongated member (3) opposite the
end (135: f ositioned outside said wall, the cleaning system comprises an acoustical transducer
(5) positioned on said another end of said elongated member (3), wherein said acoustic transducer (5)
is acoustically goupladite;the elergated rremban(3) sepasite Chruple acoaslicranegstiberates the
acoustic energy propagating in said.me r ( id, fi FL e(é . ' be head
(2)is pﬂaﬁaé vvﬁhcaﬁog%ﬂg%%arf)c?&g%c i%?o%gegﬁoﬁaé%cﬁbrﬁgg %ﬁn ?ﬁeaﬁ?é'?%ﬁa%é%’ %%1@'5? rough
which tH8ehthadreraidgrdNHEHSREl, SHREERNG @ JH R SH13G8 AL0ASHRUINEIFANEREY Yo the first
surface {3iQ), b reit) asigalsyansmaitter((20) baingnptisiganedsoneoventesidnéls froafitiegauge (11)

out of the syst rther.p. ' a%%@ﬂ'@z!ll iNg| ke (3) and
are part?ar y gcﬁo%séggﬁé ?r%ﬁléfﬁi%%ng g%ﬂe{%ﬁga ed merﬁg%ﬂg@%)zﬁg tg@ﬁ%@ite& éIiCCOfding
inner

to claimof SRKERYAS Pl WIBIYARS | e b AR SN ARG GG AN Annel (4),
wherein:He @ignal Iabeinifteriy iedrmgae aecddistishlhesaleaedosyienwedbrisafd@hannel (4).
3. The clegning sySiem A ding9saiained onharein dhepignahuastssaides Ho-tempiisasaptical
fibres. 4. The cleaning system accordin (]So claiwﬁg,_Wh%g%gt}haenelocré%at‘e% %e%beer (i}iésa]!g(d‘ated
inside a@éutgpﬁ‘fﬁ@(f@’,%@fﬁvégﬁiﬁ'&ﬁ% 4 SHaling Sndatbustical indufation around the System. 5.
The cleamimgbsysté®) ascoreingto cRiipiel, afeeiein aebasditaltiigktiortMementstits 847, 18) are
adapted;iQ JANME AcQURIIcALWRLRT ) Bosaumeriiteclionés the)plongated member (3) while at the
same time are damping acoustical waves ip,a transver irection. of saj directi s, the
elongated me eir%ﬁ. @%.plrﬁcg%lvt\aﬁa?na}ﬂsg @itfesmsaré%gr%fé}j %gg}bzlg?m S vgriﬁg)ar{%%? ;’?& (12) of
the eIong!a@édtiﬁéahW(@F‘is@h%éﬂ%ﬂfﬁdé%l’féCf?rs&%fgé@%’ﬁ) B H FEG RHEFEE S centre of
the first spufaeeabllred, Wherelpatiag svsiet apdotiogstocalynmutabeddirven itenfivst efitfereneasuring

instrument,comprising the, firsh spiagild) (o erarsicaingited fremdhe sipngatadmember (3).
gauge (11) out of the system for further processing are arranged coaxially inside the
elongated member (3) and are partially acoustically insulated from said elongated
member (3).

2. The cleaning system according to claim 1, wherein the elongated member (3)
is an annular pipe comprising an inner channel (4), wherein the signal transmitter
(21) is arranged acoustically insulated from the walis of said channel (4).

3. The cleaning system according to claim 1, wherein the signal transmitter

(21) comprises optical fibres.

4, The cleaning system according to claim 1, wherein the elongated member (3)
is located inside an outer tube (19, 20) providing fluid sealing and acoustical
insulation around the system.

5. The cleaning system according to claim 1, wherein acoustical insulation
elements (14, 15, 17, 18) are adapted to transmit acoustical waves in a same
direction as the elongated member (3) while at the same time are damping
acoustical waves in a transversal direction of said same direction as the elongated

member (3).



8. The cleaning system according to claim 6 or 7, wherein a distance between the bended outer end
(12) of the elongated member (3) and the first surface (10) is chosen to provide removal of
contaminations on the first surface (10) when the acoustical transducer (5) is providing vibrations of
the bended outer end (12) of the elongated memi&er (3). 9. The cleaning system according to claim 6

or 7, wherein the outer end (12) of the elongated membey (3),is shaped tl . 10. Th
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range of 20 - 30 kHz. 12. The cleaning system according to claim 1, wherein the acoustic transducer

(5) comprises an acoustical source arranged to provide acoustical energy providing pressure waves in
the body of theBforgaadnmemtsEsTB) AL HiRICIEaN Y By sfem HiGHling toGAIFT 20 WHEfein
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8. The cleaning system according to claim 6 or 7, wherein a distance between
the bended outer end (12) of the elongated member (3) and the first surface (10) is
chosen to provide removal of contaminations on the first surface (10) when the
acoustical transducer (5) is providing vibrations of the bended outer end (12} of the
elongated member (3).

9. The cleaning system according to claim 6 or 7, wherein the outer end (12) of
the elongated member (3) is shaped as at least one claw.

10. The cleaning system according to any preceding claim, wherein the first
surface (10) is a surface of a member of the measuring instrument being
transparent.

11. The cleaning system according to claim 1, wherein the acoustic transducer
(5) comprises an acoustical source providing signals in a frequency range of 20 - 30
kHz.

12.  The cleaning system according to claim 1, wherein the acoustic transducer (5)
comprises an acoustical source arranged to provide acoustical energy providing
pressure waves in the body of the elongated member (3).

13. The cleaning system according to claim 12, wherein amplitudes of the
pressure waves are in the range of 50 pm in the longitudinal direction of the
elongated member (3). '



