1 ADEVICE FOR REDUCING LIQUID INGRESS INTO A TUBE AND AN ASSEMBLY COMPRISING
SAID DEVICE AND SAID TUBE TECHNICAL FIELD Various embodiments relate to a device for
reducing liquid ingress into a tube and an assembly comprising said device and said tube.
BACKGROUND A pitot tube may be used as a pressure measurement instrument to measure fluid
flow velocity. For example, a pitot tube may be used to determine the airspeed of an aircraft 15 or to

measure air and gas velositierein MEHGUSTDEWEIR| GO nENIS SNR¥E AtRggBay comprise an open
tube for pointing directly into a fluid flow. The qui(AﬂBW may be brought into stagnation in the tube, for

example, the pitot tube may have no outlet. A pressure of the fluid flow in the tube can be measured.
This pressure can be Lfs'llzd‘§§qw&%mgﬁlﬁpﬁ%ﬁﬂ%ﬁ)ﬂé‘ﬁﬁi&,’%%a‘\ﬂﬁﬁs the total pressure or,

particularly in aviation, the pitot 20pressure. It is known to mount a pitot tube to an aircraft in order to
measure airspeed of the aircraft in flight. In this case, a static pressure may be measured using static
ports on a %ﬂ%gi Ei‘_fﬁ The dynamic pressure may be calculated as the difference .between t_he
stagnation 25pressure determined via the pitot tube and the static pressure determined via the static
ports. The dynamic pressure can be used to determine the airspeed of the aircraft. The accuracy
of the pitot tMdécnsagiedegraceddly ngress ot liquickdotinthéqoitbirtatees IGSH MBAARY an
assembly comprising said device and said tube.
10

BACKGROUND

A pitot fube may be used as a pressure measurement instrument to measure fluid flow

velocity. For example, a pitot tube may be used to determine the airspeed of an aircraft
15 or to measure air and gas velocities in various industrial applications. A pitot tube may

comprise an open tube for pointing directly into a fluid flow. The fluid flow may be brought

into stagnation in the tube, for example, the pitot tube may have no outlet. A pressure of

the fluid flow in the tube can be measured. This pressure can be used as the stagnation

pressure of the fluid, also known as the total pressure or, particularly in aviation, the pitot
20 pressure.

It is known to mount a pitot tube to an aircraft in order to measure airspeed of the aircraft
in flight. In this case, a static pressure may be measured using static ports on a side of the
aircraft. The dynamic pressure may be calculated as the difference between the stagnation

25  pressure determined via the pitot tube and the static pressure determined via the static ports.
The dynamic pressure can be used to determine the airspeed of the aircraft.

The accuracy of the pitot fube may be degraded by ingress of liquid into the pitot tube.

30 SUMMARY

Various embodiments provide a device for reducing liquid ingress into a tube, the device
comprising: a coupling portion adapted to couple the device to the tube, a guiding
channel portion adapted to receive gas and liquid moving relatively towards an inlet of
35  the device, and a diverting channel portion adapted to divert the liquid away from an inlet
of the tube, the diverting channel portion being in fluid communication with the guiding
channel portion, wherein the guiding channel portion is configured in use to guide the gas
into the inlet of the tube, but guide the liquid info an inlet of the diverting channel portion.



Various embodiments provide a device for reducing liquid ingress into a tube, the device comprising: a
coupling portion adapted to couple the device to the tube, a guiding channel portion adapted to receive
gas and liquid moving relatively towards an inlet of 35 the device, and a diverting channel portion
adapted to divert the liquid away from an inlet of the tube, the diverting channel portion being in fluid
communication with the guiding channel portion, wherein the guiding channel portion is configured in
use to guide-the gapidimihe Digtolihwdube: BuLRUtR g liguRinteaidiniet phiks divgrting channel
portion. 2 Ini%loit ng(iem(%%,e%sgze of the inlet of the diverting channel portion is greater than a size of
the inlet of thé tabe. ' an emboﬁment, a distance between the inlet of the device and the inlet of the
diverting 5channel portion is set in dependence on a pre-determined speed at which the device moves
relatively towardstiredjas@na digtacke betivean tbminGdioh gt dive:-g aiatintgechn nelheatitenigpmprises a
tubular portignnk@ineRenmbadimeabiliviinet ehtberevise-ramargrsaninlglaliie duhar portion. In
an embodimmegl\} Stk}eia P%plit%%grggtit%g cosrne%rciit ?%ﬁn outlet portion of the tubular portion, the outlet
portion being aé:ap?e {8¥eteve a portion 0 He'Sube. 15In an embodiment, the diverting channel
portion comprises a bore through a sidewall of the tubular portion. In an embodiment, the bore is
positioned imam mtdtodimkpbitieywiitmechiruidmpditiono@ptisaraantiptdipeeiina longitudinal axis of the
bore is at an angle of 7to 35to a

10 In an embodiment, the inlet of the device comprises an inlet of the tubular portion.

In an embodiment, the coupling portion comprises an outlet portion of the tubular portion,

the outliet portion being adapted to receive a portion of the tube.

15 In an embodiment, the diverting channel portion comprises a bore through a sidewall of
the tubular portion.

In an embodiment, the bore is positioned in an inlet end portion of the tubular portion.

20 In an embodiment, a longitudinal axis of the bore is at an angle of 7° to 35° to a
longitudinal axis of the tubular portion.

in an embodiment, the device further comprises a plurality of diverting channel portions
circumferentially distributed around the sidewall of the tubular porticn.

25
In an embodiment, the plurality comprises an odd number of diverting channel portions,
In an embodiment, a diverting channel portion is present at a lowest portion of the tubular
portion.

30

in an embodiment, the sidewall of the fubular portion is continuous at a highest portion of
the tubular portion.

In an embodiment, the inlet of the device comprises a chamfered leading edge to

35  promote separation of gas and/or liquid at the inlet of the device.

In an embodiment, the device is made of a thermally insulating material.



longitudinal axis of the tubular portion. In an embodiment, the device further comprises a plurality of
diverting channel portions circumferentially distributed around the sidewall of the tubular portion. In an
embodiment, the plurality comprises an odd number of diverting channel portions. In an embodiment,
a diverting channel portion is present at a lowest portion of the tubular portion. In an embodiment, the
sidewall of the tubular portion is continuous at a higﬁest portion of the tubular portion. In an

embodimeny, the sebehibe davice aeinRrisesd Ghamirlssklsadinonadaa teRbarampiesqparation of

gas and/or Iil%wg at Fhesim%[(:gf tﬁ\gr device. In an embodiment, the device is made of a thermally
insulating ma enal’ 3R an emeboo%'\ent, the device is made of a hon-absorbent material and/or a
material having a low surface energy. Various embodiments provide an assembly comprising: a tube
having an infetiousl wotscirmems moatidn avithssearite roahposiygardtiebdenaemgoanadigcimngfiliglid ingress

into thestubg asciAIRMREWARLR BEEANB6IRINMNIN ARLMb aslimebithaigsaembbsdurifieheomprises a
connector f(ﬁ&bceoggglctin the internal(pore of the tube to a pressure measuring device. 10 In an

. laim. . . . .
embodiment, an externa §ﬁﬁ?;\%8r%?%ﬁnﬁ1%?'gortlon of the tube comprises a tapered portion, wherein
the taper diverges in a direction from the inlet of the tube. In an embodiment, the internal bore at
an inlet portioreof ¢hetdbecobntinzisesartalp ehathd S pontwisew e rEinngdtdota frer comeetpestire a direction

from the inlg{tef i @8ab8s the tube to a pressure measuring device.
10
in an embodiment, an external surface of an inlet portion of the tube comprises a tapered
portion, wherein the taper diverges in a direction from the inlet of the tube.

In an embodiment, the internal bore at an inlet portion of the tube comprises a tapered
15  portion, wherein the taper converges in a direction from the iniet of the tube.

in an embodiment, the inlet of the tube comprises a rounded inner leading edge to

promote a consistent stream of gas o enter the internal bore of the tube.

20 In an embodiment, the device is configured to receive a portion of the tube to couple the

device io the tube.

In an embodiment, an internal surface portion of the device is adapted to couple to an
external surface portion of the tube via an interface fit, and wherein a contact point of the

25  interface fit is located adjacent the inlet of the or each diverting channel portion.

In an embodiment, the device is configured o receive the portion of the tube to locate the

inlet of the tube adjacent to the inlet of the or each diverting channel portion of the

device.
30
in an embodiment, the tube is a pitot tube.
in an embodiment, the tube further comprises a mounting portion for mounting the
assembly to a vehicle.
35

in an embediment, the vehicle is an unmanned aerial vehicle.



In an embodiment, the inlet of the tube comprises a rounded inner leading edge to promote a
consistent stream of gas to enter the internal bore of the tube. 20In an embodiment, the device is
configured to receive a portion of the tube to couple the device to the tube. In an embodiment, an
internal surface portion of the device is adapted to couple to an external surface portion of the tube via
an interface fit, and wherein a contact point of the 25interface fit is located adjacent the inlet of the or
each diverting channel portion. In an embodiment, the device is configured to receive the portion of the

tube to locag.fpe @@ﬁ%&@g@?ﬁ@%&%@let of the or each diverting channel portion of the

device. In an embodiment, the tube is a pitot tube. In an embodiment, the tube further comprises a

mounting portion for mounting the assembly to a vehicle. In an embodiment, the vehicle is an
unmanned &ertgldimaitieof 4hB RIERDE SO P Tt GReTHEoD RVERIELS dppsentitterns of the

invention witktiabe RN ungiersionshame fardipppasedieteaiehbh atdisasakilidniie afrom the
following written JeRGHRUOR, {RY Wak ALEXARARL AR r&Q%H&eCQBH&%ﬁ'&Q Withihe drawings, wherein

like reference signs relate to like components, in which: Figure 1 shows a plcture |I us ratlng an
environmenf'ilf WHlch an embodiment may 10operate; Figure 2 shows an embodiment in a separated
configuration, wherein Figure 2a provides a perspective view and Figure 2b shows a cross-section
view along lmguir-A' shbiguee Retuid gueting showsinenaiaiorimerthobirigiiesdiiteat Cordpled
configyatio, gy&greln Figure 3a shows a perspective view and Figure 3b shows a cross-section view
along line B-B" of Figure 3a;

Figure 2 shows an embodiment in a separated configuration, wherein Figure 2a provides
a perspective view and Figure 2b shows a cross-section view along line A-A’ of Figure
2a;

15
Figure 3 shows the embodiment of Figure 2 in a coupled configuration, wherein Figure 3a
shows a perspective view and Figure 3b shows a cross-section view along line B-B’ of

Figure 3a;

20  Figure 4a shows a side view of a portion of an embodiment, whereas Figure 4b shows a

cross-section view along line C-C’ of Figure 4a;

Figures 5a to Se show a series of diagrams representing an exemplary operation of an
embodiment;
25

Figure 6 shows a cross section view of a portion of an embodiment; and
Figure 7 shows a cross section view of a portion of an embodiment.
30 DETAILED DESCRIPTION

Figure 1 illustrates an example environment in which some embodiments are intended to
operate. Referring to Figure 1, there is shown a device 2 for reducing liquid ingress into a
tube 4. For example, the tube 4 may be a pitot tube. Additionally, the tube 4 may be mounted
35  onawing 6 of an aircraft, for example, an unmanned aerial vehicle. The tube 4 may be used
io measure the airspeed of the aircraft. For example, the tube 4 may be used to determine a
stagnation pressure, whereas a static pressure may be measured by one or more static poris
(not shown) of the aircraft. The airspeed may be determined from a dynamic pressure, being
a difference between the stagnation and static pressures. The device 2 and the fube 4 may



20Figure 4a shows a side view of a portion of an embodiment, whereas Figure 4b shows a
cross-section view along line C-C' of Figure 4a; Figures 5a to 5e show a series of diagrams
representing an exemplary operation of an embodiment; 25 Figure 6 shows a cross section view of a
portion of an embodiment; and Figure 7 shows a cross section view of a portion of an
embodiment. 30 DETAILED DESCRIPTION Figure 1 illustrates an example environment in which
Some_emt_’%HH}?@E%W@_S'E{&%BQWJ&&B%@&%B%W@H%&%E@U{ &b 5@%&%&%@@% 2 for
reducing liquid INgress 9.8 DG FOr.2XAMPIe. e Mbis 4 may,De aypIaL{Hbe, Addligpally. the
tube 4 may%e mounted 35 on awing 6 of an alrcr_gﬁ, for example, an Unmanned aenal vehicle. The
tube 4 may 'Be<ti3B8 foa s BPE RO A8 SRIBERATMR aircraft. For example, the tube 4 may be used to

determine a stagnation pressure, whereas a static pressure may be measured by one or more static
ports (npt skl obthe ajrcraft 44 haplis ek ayibadetesaires e dynarmigdeessiie, being a

difference between the stagnation and static pressures. .The device 2 and fube 4 may 5 comprise
an assembl 1o e SRR 2 S DA B S e TR A 3

embodimerfteTHA¢aeDi e eid 1aHEAin Y B aitathilusitigibamsyisartBrand tagrkrft298iexample, a
nose portioncopadusefageioriitre Sdvigerdd 2ayXivrdais8ls, dadinydciinilkisiveitenal tevite K00 and a
tube 200 injaecatdaneeWikianesnbadignany EigHresdrianeodbnillistratrdbe deviseABand the tube
200 inyg senaralgdconfig|ralon, Whereas FioHes d0eAR, 48and 4b liuslrals thedgvioe 100 and the
tube 200 in cou fecfcon | urgtion. “he device 18” ma cgmprlse a'guiding channel porﬁon 104 with
an inlet 106%45H2h Biaael pEtiahd 'JuRi P RasHersdiayA 4D 2mal c i Fseretipputhrifortion. 10
The device d@@nmalaooeh porsierotE orhmoreativditertngthane portion $ 100 yTvenorissaz haléverting

channel portidnl 9 Rwhepesitiprad towardsRRibilebd0fendinrstioneking auiding ghgnnel portion
104. The or,each dggertm% channel\&%rtgﬁ)n 110 may.com ri%e agzore throw gssidewall 93; the guiding

{ h 3
channel por??or'lnl%4. the giiljnlI annchanne? &rﬁ%% 104 may be In Ilﬂll%ruc(:jcr)}mmunlc:a?i%arrl1 with the or each

divertihy chBiieI Bore8T BYE A LBaiPHssrL 25 BHERTRERS Bh I8 are e, the welieendshay
comprise anpwtichs dhdberafativiertergrohiariveldbertionshbhelquctpas | 16r Exadisidinivwbativgrting

channel poriigisnd 400 They dvertinachanas! pertinns BHLAIY He-cisewmierentiadlydistibsted around a
sidewall of bular I iding ¢ | portion 104. In.an embodiment, h diverting
channel poﬁﬁ § n&dln%alséﬁogﬁtgepc?%ﬁﬁeﬂsﬂa“n!@%ﬁ}i%a%%?sgfan%%é %80#1 t Ne% E@ﬁ%t%%”%f O{a% ?ﬂj |§f(rf I channel
io'g\gted at the same axial distance from the inlet 106 of the guiding channel portion 104. As

portion 104.
20  seen more particularly on Figure 2a, a longitudinal axis of the or each diverting channel
portion 110 may be at an angle of about 7° to about 35° to a longitudinal axis of the guiding

channel portion 104 depending on a wall thickness of device 100 and location of the inlet 204

of the tube 200. As demonstrated on Figure 3b, the inlet 204 of the tube 200 may be

positioned within line D-D', representing the receiving portion of diverting channel portion 110

25  of device 100.

As seen more particularly on Figure 4b, a diverting channel portion 110 may be present at a
lowest portion (y)} of the guiding channel portion 104, for example, at a lowest portion of the
tubular portion of the guiding channel portion 104. However, a diverting channel portion 110

30 may be absent at a highest portion (x) of the guiding channel portion 104, for example, the
sidewall of the tubular portion of the guiding channel portion 104 may be continuous. 1t is
noted that ‘lowest and ‘highest' relate to the device when orientated as indicated in Figure 4,
i.e. where ‘lowest’ is closest to the ground and ‘highest' is furthest from the ground.

35 The device 100 may include a coupling portion adapted to couple the device to the tube 200.
In an embodiment, the coupling portion of the device 100 may be configured in use to receive
a portion of the tube 200 in order to couple together the device 100 and ftube 200. For
example, the outlet 108 of the guiding channel portion 104 may be configured in use io
receive the inlet 204 of the tube 200. In this way, when the device 100 and tube 200 are



20 seen more particularly on Figure 2a, a longitudinal axis of the or each diverting channel portion 110
may be at an angle of about 7 to about 35 to a longitudinal axis of the guiding channel portion 104
depending on a wall thickness of device 100 and location of the inlet 204 of the tube 200. As
demonstrated on Figure 3b, the inlet 204 of the tube 200 may be positioned within line D-D',
representing the receiving portion of diverting chanrfel portion 110 250f device 100. As seen more

particularly 9&@9%&%&@&0@@%%&@@% (;L&%_y@mf%?]mﬁsm A lgWeshartion (v) of the
guiding chaﬁtngl Eortlon 104, for ex%rgﬁflje, ata O\Aﬁesé%)ortlon of the tubular portion of t?ﬁd%wdmg
( e

t | .
channel portioh® fﬁfnﬁ’?ﬂﬁé‘v%urt,eé SR ERAR S ORISR 105y el B & SRR 2P Mighest portion
(x) of the gul#iNg¥saiel portion 104, for example, the sidewall of the tubular portion of the guiding
channel portion 104 may be continuous. It is noted that 'lowest' and 'highest' relate to the device when
?r'enttﬁtﬁd a&s'%@éggﬁ%%'ﬁaﬁ#%ﬁyd%d -ﬁgm@@ﬁ?ﬂ@\@(@%ﬁ@_@l%@%ﬁ&%ﬂrfhgag &%‘QA@%@;S furtft‘ezﬁl
rom the ground. e device ay include a coupling portjon adapted to couple the device to the
b6 2001V Ah BB S Lol BOoA Y FTBERCE FO TP B b MGaER A e o
receive a p&tigRaFIaRIWEMDONArgrgdnre fouplectiid ik tivethetdeer therasminbd20dNFor
example, thiecouthetilied204 tirel gisicingeahissin eliporticiack0AMmaya e sdqutiighi eosimasBdatraceive the
inlet 204 of the; 1He208 16 thisiRyzouheR:the deyics 209 and ibeL0 g areoRHshisr dapether, the
deV|ce1 8{00 mcﬁ}/ cg%)le dto I. ,[hm?te Wléh H]e t%)se 200 viaan fm%erfacte Qtd,Accordlnrg[;g, g#)outlet 108
end por ion ot the ‘dev?céai ) meaf/"?ﬁe ude éogouplir\queﬁ%]r ion 6’%8 e BN L e RE R & Sore
particularly b7 Fdlite atiertkianaser 20t Haket R ey 2820 FIRITO AfGANCats Nt Higmfgernal bore
206. The tuberROOntaydammirise friaperadnpaitiont@08ohavizganvexiannaksiutace withtandiverging

taper from thgipigt 8ol 21 RLLRLEAING RS IRAdIERCHRY ﬁr&mm@ﬁd@lﬁ&%%@geaémewe tube’s
outer surfactﬁéh &Qgéggﬂg{g&&(%rigog gro r?@?/ 92 ne}gagelnlet er%dtp%grtjqﬁnﬂoft ettu e tOO. Ihe tube 200
may also compriséa first constan oila'me e ?10 po%ion%ﬁ%?ré(ﬁaceeﬁ? ﬁwgci%p%%e&rb fiOh 208, wherein
the firdPconStERturiihetlichBricit e rersamidiedstar endivraef Mg Hisstoyiexdemaigy BROomprise a
second consligintydesneiar phertiter2l 2ackscentithefidite onstasit dicioretes pdttioneRLe, Mherein the

second constantdiamsies BRHioRH4 Bas A Sereng Puiaitiamates.chefirstrutardigmgier may be
smaller than the secorggnoH}gr glam te(. Ahst%) 214f may, be rr‘;{jﬁ_le_sent a%g}ie mteFfa%% etween the outer

15 surface 6 gehlpsg and secon Oéo‘ﬂ%f/art}t%laﬁ?ét%r por}? R TS IS outer HigTatat %"%/ be slightly

less than th&Rte&nEPdisn SRS iBlories gisitia g ehimAsip SifidheL errmpraRatt aeBero "R second outer
diamei&r mayrbedilmstirtally tregamaotibasiouter diamieteswéthertpodisigiehdnsnebpgeion 104.

Accordinglygithestansrftheotargradnestion20Bayfasiliate s apxnabitnyabihe ube-d9Qgnto the

device 100 to mate the two components together.. When the . 20 tube 200 is fitted far engugh into the
device 100, T TS e R AR e ot o5 i T A aurface of

the guiding ERaAMSIY HiBREBRrTioRé IR fRETRb!8&ThPRIhEh & SRHtREEseR ViR A iR tHREe fit. In this
manner, the2dltehsesfate ohthedifstecoristanidiigrietengd potigm 200magpddom at lesspparifof a
?oupliugl pOEti&ﬂJ[Qﬁw@goWQ?@Q% &@%@%Fhﬁﬁﬂ@?ﬁé%ﬁ@%% @téﬁ@g%p%g?ﬁﬁ&?k&%ﬁzg%lm may be
orm at least par. a couplin o] the device 100..The locatjon of t tep 214 may
repeatably |%J§3téé§£ e @Bﬁ%g W%]e?r? éﬁead%ﬁ cseaTSOl%cta% Se 'SEEn‘%e" ocatio ﬁgﬁqeﬁoﬁl%rsglcg%ﬁer of the

second conSeARERIAARRIFRATOA 212 HRPeTieaBahiketRui Y uteiagridkedtarieeddfice b is flush with
the outer sutictebiiver tulfec20d. titiswoRiy Uraiticedgnrs@sean heovespanticy@ricaarigore 3 and 4.

Figure 3 and 4.
30
As seen more particularly on Figure 2b and 3b, the internal bore 206 of the tube 200 may
comprise a converging {apered portion from the inlet 204 of the tube 200, i.e. the taper
converges in a direction from the inlet 204 and along the tube's inner surface. The tapered
portion may be positioned at an inlet end portion of the tube 200. The inlet 204 of the tube
35 200 may comprise a rounded inner leading edge to promote a consistent siream of gas to
enter into the infernal bore 206. The internal bore 206 of the tube 200 may have a constant
diameter portion after the converging tapered portion, i.e. the tube 200 may have a constard
inner diameter after the converging tapered portion.



30 As seen more particularly on Figure 2b and 3b, the internal bore 206 of the tube 200 may comprise
a converging tapered portion from the inlet 204 of the tube 200, i.e. the taper converges in a direction
from the inlet 204 and along the tube's inner surface. The tapered portion may be positioned at an inlet
end portion of the tube 200. The inlet 204 of the tube 35 200 may comprise a rounded inner leading
edge to promote a consistent stream of gas to enter’into the internal bore 206. The internal bore 206 of

the tube ZOQH@%%\/%W&@%%@@Wm%%@ﬁt@&t&%%nxeégm.ggtaeﬁeegre%newnj . the tube
200 may h%e a constant inner diameter after the convergin gai]a %rtlg The internal bore 206
owny,

of the tube a %e Eonnected io A eg\élﬁ?invéa e(\s/cfgg or éx mﬁYeCOQB?a%sure
measuring 6@9@@%538%%?%&%@%“% Rﬂﬁé%@hﬂﬁ/@ﬁﬁ?ﬁ%é@cﬁfﬁ@m&ys@%t@zo for
receiving atcleastipafoofishdggehincion3ak& o dieghgaahieg theicormetior3Bo ismiemgged into the
socket @20ettvenm@eélémgcda\é%ewpta@t%th%qa@eet%?e%% AR RE- BBIR PRGNS a pressure
in the internal bore 206. An outer ﬁ)ortlon %f %he tub De may comprﬁ,e a mountl 0% %%1 216. In an

embodlmenrpafhe m 'iﬂsr?tlﬁgmﬁg 5‘1% may ex end ?romc{'he Ube 2 OSI e end ortlon of the

tube 200 totHehIEDRe THe ﬁﬂ?uﬁti?ib ‘15’6&?5?\ SHBRRTES LR 6P B8 r?t@ﬁd‘tﬁeea%éﬁ%ﬂéﬁto the
aircraft, for exantipiepationrihéanregcbadniaheehiicke HO=Redettingrto Figuierdt, ihrekabel20dhmay be
mated with thg sedge-La0,inithe manner described above. As mentioned above, the tube 200 may be
coupl% with the device 100 via an interface fit. When the device 100 and the tube 200 are mated
together, the geometries of the device 100 and the tube 200 may be set to define a specific interface fit

configuratioRS'EGY 30ekigiplePa BeEaftlest I comtRa areiadofMie thiaaidice ity b TRHUd adjacent
an edge of desimigtdaititve 0 Ae asinithvedtabgveh treriebpobiionay e, omneediwith the dgdcis theviedge which is

furthest the jplgtck@e ﬁ“ﬁﬁ%@ﬁé%@é&‘ﬁ@@%%&tﬂé@w%@%tﬂé RBaMRe tﬂe@@ﬁn@tmﬁtep 214. In
this way, 't% %O PGEDIE 103 V°' @ﬁ% 'thﬁ'%thACP lquid ec 0 Poota %t%%H L EQmosion. 20 In use,
flioe

the device ma be connecte escrl Shove o form & assemey In an

emboéﬁnerﬁX%ﬁ@*ss%éﬁrw ihegopishaserie! die dnterare &Ueav;g'» RsPIsdARiBRe b BeR%A9Ed aerial
vehicle. In thistcgrifiguratiach, thedogshgreleanoibportibnvba@iof tteeedgwiceti®@duayhienadapted to

receive gasm%sat@ aind ligslid{e-@ se) paubha-Ealativen@rdonvards,ibe gt d 96nEl.gxample, the
device 100 mayk attache to a tube 2 hich i mountehd on. an |rc:daft that IF f%ln%% towards the
0

y,b
gas and liquid. Ad |onaYI’y or al ern e ﬁg\éoas Eha |‘|"<’iuf8 %%f/hbe Ltraveﬂlﬁg Wards the device 100
as a result GP'EEB?‘%M weather condltlons In this situation, the guiding channel portion 104 is configured
in use2@® guide gas which enters the device 100 via inlet 106 into the tube 200 via inlet 204. However,
the guiding @%@@&ﬂ@@epeai@mLQéysﬂéOHiQe% iR use {pauiste diduid whisheaiers Bedsyice 100 via
the inlet 106 re diverti neI tio 10. In tu the or each diverting channel
portion 110%5%%&%[‘1%%3 %@%’% 'ﬁ.&rt%%g']’qﬁﬂ agc%lf/ed8 fr%ﬁ?t rgaw UCE T’taangla pcg)rf:{i fon 110 away

from the inl8P 26A8RRE 8507 Y8098sIA L cABKYIRIEAt tﬂﬁ’eﬁi‘f%‘t‘%ﬁﬁaﬁf‘%ecﬁiﬂﬂlﬂéocﬁfaﬁﬁel portion
104 may cotrprsé ¥ chanife etitadingeetige obs (Se, e aihinferdd jeaaimgnedge relaljvpyomote
separaon efv@ngsansliarliqoéd rirtbainkas, 1S b iherdevics bOQuAGRRIrdiNglvLdf Jisishishpgesent, the
liquid may mounted on an aircraft that is flying towards the gas and liquid. Additionally or alternatively,
the gas and liquid may be fravelling towards the device 100 as & result of current weather
conditions. In this situation, the guiding channel portion 104 is configured in use to guide gas
which enters the device 100 via inlet 106 into the tube 200 via inlet 204. However, the guiding
30  channel portion 104is configured in use to guide liquid which enters the device 100 via the
inlet 106 into the one or more diverting channel portions 110. In turn, the or each diverting
channel portion 110 is configured in use to divert the liquid received from the guiding channel

portion 110 away from the inlet 204 of the tube 200.

35 In an embodiment, the inlet 106 of the guiding channel portion 104 may comprise a
chamfered ieading edge. In use, the chamfered leading edge may promote separation of gas
and/or lquid af the inlet 106 of the device 100. Accordingly, if liquid is present, the liguid may
be carried away with the separating free stream along an outer surface of the device 100, for



be carried away with the separating free stream along an outer surface of the device 100, for 8
example, an outer surface of the guiding channel portion 104. In this way, the device 100 may reduce
the amount of liquid which enters the device 100 via inlet 106. In an embodiment, it is more difficult for
unwanted liquid, for example rain, to directly enter 5 through the top of the device 100 since no
diverting channel portion 110 is present at the highegét portion of the tubular portion of the guiding
channel porgigm 486 hifcramaining diventing chameehaasions 116 aype.otisatia shemside and,
therefore, r@é%u%rot%et% grgtlefshs Lljii%ev%ig erlteerg yféa d%‘éi‘éi%é}o% %E‘E% e inlet of the diverting channel
portion 110 may be tited with r%spect {0 the en ry angefe ot the rain, thereby reducing the effective size
of the inlet. 10 Moreover, any rain which does enter the device 100 via a diverting channel portion 110
may be divérnted ardudichéng inisensertiifeubifoherevicd If0danmdt exdatdheitowetidiigrtimgrchannels
110 by yirtugafi g andtysActditionallke t dinrlels o faiRgadrabikelptmiadnereiddtbatapetrortion 208 of

device 200 and m e carried be the fast flowing free-stream readjly. In this way, the device
B Hst rlaon g”f?e f% &% oerttt?n %Sii?ﬁegtj %%egz .ni poraon ﬂ}flﬁt [ilh ri ma%lng

a
100 may fun ion tgéprevent I|qU|§/Lf ntering U In"view of the 5b8ve,

advantagedtsHiTRFEARRCPPHERE ditemayea slire e drWesA dpiheicé tnetinsherisid st aliésiting channel
portion 110 likedytarited dte derdemn 4o ermetthesudadeéhefdineriog eH200capattexit! therde\ediltedO via a lower
or the lowermasteivertineshanyel Rprtionnbl@ilnibisoyava ibedevicardanaay Bincdiondo prevent
uid {iom qpiering g ke, 200 AQ RefRying do.coviss 23 9yas and i asogrdance uth an
embodiment, there is shown a series (ﬁagrams representing an exes?np ary sgquence of elents

involved in BfetYBURCATYYRITE T2 &ftiig G5 480 8P4 GaiPAINRIP B HItREITEBRA208S In Figure
5a, a droplet®0yisitne\ahgraestativelyittoviydintheropletsoffthendeeidibel0®, foherainpie, tiperdevice 100
may be moyisigorR 2oty adedneslepRlal0R andiardihs HopletaPimay e iRdRadawargs the device
100. In Figure 5b ortion ( shown).of the droplet 500 is separated fram remainder of the
droplet 500u[ I)? %ag %ﬁ?ﬂgﬁg é?% egﬂdﬁm\gj%): 88 cc))fptrﬁ(\é fﬁkﬁé?u %Q og} ﬁﬁ(ae réf'e(i(/%li‘;:leé@Eﬁ).ﬂ?ﬁévertheless, some
liquid is’received into the guiding channel portion 104 via the inlet 106. In Figure Sc, the liquid is

guided by the \deidif trelshnree|qoositisdas lyT fis fuhictionementdrdhactieve d udaathepa0dfiuid's natural
adhesivenegs to;seHfRee diagtanistie: bbhigureddainatiouid isserairiediand sachseparate part is

guided into pae gifheiveringchanned berions. 40,85 g st ofhe uids natlabadhgrence to the
inner surface of the guiding and d t dingl

Iverting channel portions. Accordingly; as shown |nri:igure 5e, the

liquid is diveTttd SRay dRY 5 INSYOUN6IR L RIBEDDSUIh TR S8/ %4t 4%% revented from

enterig§ the internal bore 206 of the tube 200. 35 In an embodiment, the size of the inlet of the or each
diverting chrefeifRatipgulddsalithe davirad@idmbigaer hambiening, efdhasplriaQdsefidbe tube 200.
Accordingly, g araerauouphotibe iy ilhs.auided fiom e adqing.channel gorion 404 into the
diverting channel portions 11§ﬁ1an _'%ﬁe amount of liqui Whlchenters the tu%g%ogb(\)/la Inlet 204. 9
and diverting dropiets of liquid away from the tube 200. in Figure 5a, a droplet 500 is moving
relatively towards the inlet of the device 100, for example, the device 100 may be moving
25  towards the droplet 500 and/or the droplet 500 may be moving towards the device 100. In
Figure bb, a portion (not shown) of the droplet 500 is separated from the remainder of the
droplet 500 by the chamfered leading edge of the inlet 106 of the device 100. Nevertheless,
some liquid is received into the guiding channel portion 104 via the inlet 106. In Figure 5¢, the
liguid is guided by the guiding channel portion 104. This function may be achieved due to the
30 - {luid's naturai adhesiveness to surface characteristic. In Figure 5d, the liquid is separated and
each separate part is guided into one of the diverting channel portions 110 as a result of the
fluid's natural adherence to the inner surface of the guiding and diverting channel portions.
Accordingly, as shown in Figure 5e, the liquid is diverted away from the inlet 204 of the tube
200. In this way, the liquid is prevented from entering the internal bore 206 of the tube 200.
35
fn an embodiment, the size of the inlet of the or each diverting channel portion 110 of the
device 100 is bigger than the size of the inlet 204 of the tube 200. Accordingly, a larger
amount of the liquid will be guided from the guiding channel portion 104 into the diverting
channel portions 110 than the amount of liquid which enters the tube 200 via inlet 204.



Accordingly, the diverting channel portions 110 function to divert a majority of the liquid from the
guiding channel portion 104 away from the inlet 204 of tube 200. In an embodiment, liquid droplets
which are significantly smaller that the inlet 106 may enter 5 the guiding channel portion 104. In this
case, these liquid droplets will hit the inside surface of the guiding channel portion 104 and will flow
along the inside surface due to the liquids viscosity.gl'his function is the result of the fluid's natural
?Itdherencie %&E@i%&%ﬁ?@ﬂf@&@r@f?mﬁéﬂggﬁ@:@%diﬂﬁ:&iﬂg mwebpﬁémfysoﬁ%@adi@@%thefliﬂuid

owing along. the. insi urface. o uiding channel portion, 1 ill eventually enter one of the
diverting cf?gﬁ%f(&ﬁno ﬁﬁ?ﬁsnek)oﬁfa il@]%g’tvﬁ r%%gr&ev{ﬂ %@%&;%%?%ﬁog}' diverted) away from the inlet 204
of tube 200. Accordingly, the diverting channel portions 110 function to divert a majority of the liquid
from the guidiag eheetirekpiolitiod dQieiwapibfoaethighifitenV4roflkiliee? 0@, iteh 08 mbypdireent, the
guidingsandghivgiiting @f}famﬁnl'wdaarbyom%gmgzllﬂag&h@ea%@er&iea&%um &Kédﬁ&@e@MﬁéB@deChar;]na |
portion 110.ma i C r i ropertie the ligui ved at the inlet
105, For exo T S T e i
caught by tNEGSITnG EHLRFE! foftforrstirLhe Hicpistladerreaiodrigrenanirse b iidns 110. By
the same aceblidg i dufding dfamelgastin fveduivg200ehipuhidiguitirrdpeh drnetiperioact04 may be
influenced hy theg2@mpiHsahbelmdarand.prorertias ehthreopasirereivesiag herniebd@bndor example,
the V'%‘EPS'%EUQ%?%%HA%%? %ﬂdb%eagféxo"f@t@? &%?h&?%\%gw&#ﬁé%%?&@ﬁ“BP ghihsegas is

et 106 an e inlet 204 wit

permitted to enter via the In continue to t out being diverted to the diverting

channel poriBFeEealy: E5RERR SRR Blfariace' E)%Wgﬁ”tﬁé‘:\i)@ﬁ@sl’fﬁi‘%ﬁgfc@eiéiﬂgii‘?)ﬁoéfhd density of
liquid compéhed-idingachanast rogide it dhavig diemadkériged Aiffefdultepth 25through the device as the gas.
In an embodiment, an assembly including device 100 and tube 200 may allow a constant stream of

" embociment, e assembly includi tbe llow a constant sream
i uiging Yt A%%ﬁ%ﬁ& B R 108 ey
tl

from the tuRe0be tAXFERY FOABRSPATRG thid WWaRE Yo JUIHABPEA ara RS SELGY tREAYCEAMly. In view of
the above, sovnerticpuid theaineintiecehediavite B0 thiotiierae et e06:CTHils, Ifbaiagstemporarily

remain in thendeuiesnl00metoue beipgrxpelied indaidha atepgpheyendailamgiveniing shasnel portions
110. ACCOVdeQ'an%@@éﬁﬂ?fa%ﬁ'th@&%&% arareligible,~IferS OB RIessie S&E%%B'%Gt ffgtaken using

the tube 200, 35 itiona ¥ as mentioned previously, liquid entering the device 1 rough the

diverting chghi&l %rflgﬂéhfléb\?/iﬂoc?nw the 8YPRailgie ERENolPbragk ik MLESSERERS taken
using e tubrigobehavier anckribpeifiee il the eficierrivedf zhdhkqindtdivértirry stonendyebe related to
the materiahpeprytiasiatdhensioriand Weasebilasae riaiheRiliciency nbpaeaideuidrdiveeing action may

be related to thegaomatry ofthe deyisss EQ5 ExAMRIS, thatibeAiauidivesting action is mre effective,

the device 100 may be constructed from a material having a low surface energy, 5 such as, for
example, TERGHNR OBV EnRe 5 SappiviPe o idh & ?5ﬁﬂet§e§"§teébIt,hgt(‘ffs%?f&&iosﬁgﬁﬁeor
alternativelyietsieheotidegeithel liguriagmemastarsedegiceesiifadber iaHisr teiing adiiféarenoratithe device
100 may betrade peaisee-abserent material with a smooth surface finish, such as, for example,
TelfonTm, Ceramic, Glass, Sapphire, Polished Stainless Steel, etc. In an embodiment, the device may

be made of hydrophobic surfaces to prevent Jiqui
Inyan eFr)nmodiment, an assen‘f%ll’y Yncluc!irgg éjevice 100 and tube 200 may allow a constant

stream of gas to be fed into inlet 204, while allowing a steam of gas that is able to pick up
residual liquid within the guiding channel portion 104 and guide it through the diverting

30  channel portions 110 and away from the tube 200, thereby demonstrating the water repelling
characteristic of the assembly. In view of the above, some liquid may enter the device 100
through the inlet 106. This liquid may temporarily remain in the device 100 before being
expelled into the atmosphere via the diverting channel portions 110. Accordingly, such Hguid
will have only a negligible effect on pressure measurements taken using the tube 200.

35  Additionally, as mentioned previously, liquid entering the device 100 through the diverting
channel portions 110 will only have a negiigible effect on pressure measurements taken using
the tube 200.



10from adhering to the surface and, instead, encourage the liquid to run off the device. Referring to
Figure 6 and in accordance with an embodiment, there is shown a schematic diagram of a falling
trajectory of a fluid (e.g. rain) droplet after it has entered the inlet 106 of the device 100. An angle, 0, of
trajectory of the fluid fall from the inlet 106 of the de ; e 200 15would be: =tan-1[V,/Vdhl where V. is
the vertical velocity of the fluid droplet, and 20Vdh is the horizontal velocity of the device of moving

relatively towaendsm&bﬁﬂwdr@r@m@&naoamamje divihgngeavien Gﬁag HO QRO hamaisasaft) moves at

2 velocty o s a0 M roplsh Bl TS Ao5 Iy TIGl AR AR E oL oyl e devie

(e.g. mounted to an alrcr moves at a veloGit s 4 /s: 30=

tan-1[13/25]28%#% PalFcEeiEtng the farisg §r‘?@|%"6”2ﬂ’% Hiaberoped é?t"ﬁfﬁ‘b%@ﬁ &g Felbty, it is
possible to géelivairtbeaitevitistait e tatelfmddydied fraid dropletidnteving adwiceutidefemerahe inlet 106.

Accordinglyswithg k&omaﬁne@%mh@e@m@e@% (im2pprivaowaichiametenbihgigdliding 35 channel
portion 104), Jt4s, T}P&i@%‘?'ﬁt&%% %%r eheendng inles40e an Icrehguﬁ”gg 201 e inlet of the or

each divertin anne pOI’tIOI’] ence on a predeterminea speed (e.g. mten%ed crwsmg

speed) at A8 telfcdemis/EY f@%ﬁ?ﬁggﬁ%ﬂrﬁg‘iﬁ@tﬁﬁ?ﬁﬂdﬁ%ﬁ "I’H%?H%‘P%@rﬁ‘éﬁ% length L

(being the disigincedinomn. tiee ekavieke.iflelf feethmic, Glass, Sapphire, Polished Stainless Steel,
etc. In an embodiment, the device may be made of hydrophobic surfaces to prevent liguid

10 from adhering to the surface and, instead, encourage the liquid to run off the device.

Referring to Figure 6 and in accordance with an embodiment, there is shown a schematic

diagram of a falling trajectory of a fluid (e.g. rain) droplet after it has entered the inlet 106 of

the device 100. An angle, ¢, of trajectory of the fluid fall from the inlet 106 of the device 200
15  would be:

d=tan”" VoVl
where
V., is the vertical velocity of the fluid droplet, and

20 Van is the horizontal velocity of the device of moving relatively towards to the fluid droplet.

For example, if the device (e.g. mounted on an aircraft) moves at a velocity of 25m/s and the
fluid droplet falls at 9m/s:

25 ¢ = tan™ [0/25]=19.80°

For example, if the device (e.g. mounted to an aircraft) moves at a velocity of 25m/s and the
fluid droplet falls at 13m/s;

30 $ =tan’ [13/25]=27.47°

By calculating the falling angle ¢ of a fluid droplet at a specified velocity, it is possible to
determine the distance travelied by the fluid droplet into the device 100 from the inlet 1086.
Accordingly, with a known diameter of the device 100 (i.e. a known diameter of the guiding
35  channel portion 104), it is possible to set a distance L between the inlet 106 and the middie of
the inlet of the or each diverting channel portion 110 in dependence on a predetermined
speed {(e.g. infended cruising speed) at which the device moves relatively towards the gas
and liguid. in other words, the length L (being the disiance from the device iniet 106 to the



11 tube inlet 204) may be set in dependence on the predetermined speed of the aircraft to which the
assembly is mounted. Specifically, the geometry of the device 100 and/or the tube 200 may be
configured so that when the two components are mated together the inlet 106 and the inlet 204 are
separated by a distance L. Advantageously, the distance L can be set such that 5 at the
predetermined speed, fluid droplets will enter the inlet 106 and directly exit the device via a diverting

channel portigsidid02@s inglicates iR dgrH@RcbyH0R. Neldbilionaly esaliamat wbrathe distance L can
be set S“Chtrﬁ'é%h@é%’?/%‘?ﬁ&ﬁﬁ{éﬂ'%gc%%%ﬁ@ tﬂé"ﬂeglfr?é? ‘ftéff Will gneL e, IQI'l% bt Qe kUb%afdoa” inner wall

of the guiding channel portion 104, and be guided out of the device via a |vert|na channel portion 110,

as indicated5y %‘?)‘?rfi’@‘ff?éjfé?rmﬂ ’f@ﬁé’lﬁé‘“’? SRR E ST E N Einer R R "#8Fe is shown a
schematic ditgiih ot s9orttsd by anisissesriblfdrecizeaneysiisifg didevied 702 nebbstighéhz04. In an
embodimend; the sleydeanfitdandir thr Wbecfddissmadeofthesaalyirstyatingraatssial, such as,

for example, T egl%nmﬁgem@n%;pgbmﬁf ?’d‘CQsaﬂw&\Eré?Q@%“‘%%FEaé’ ‘Bgeé’oﬂ‘eﬁ\'&f}ﬁ‘&c}'n%slw‘ﬂac“on

between device 702, t d the atmosphere at a minimum. As the movmg gas is brought to

stagnation aliepainey é?ﬁe‘?'é@”ﬁ?ol‘tﬁ%”tﬁﬁéewifc%tﬁ?éﬁéf@e%ﬁ?ﬁ}%@?%ﬁ?&%fﬁ%‘? P&iBon an outer
surface 706:f ehigttiisa a4 0Adevadiragly rerevslidthstadagragetinertiohd Po4nmay pédata lower

temperaturedhenaniarnaisfacertiQtedihe pohrr 0 hecaussief anemsulating effect produced by the
tube’s;material. Since condensation 20 can occur on the cooler surface, fluid droplets may be formed
on the outer surface 706 of the tube 704. Due to the location of the inlets of the diverting channel

portions 716¥RIANGLDERYS th& T BREFG R AL e TR Al SRR A 8RN HEpel out to
the atmospHd@asatirelighranéonivbinesesrabin OB ortvREs U0 Atiem Ageaish dendehdatrin within the
tube 704 maybeiminimnizeded&e V03 tthiveruns erséong thak dadhe abevie e seiksdembadiments, the

device, the gyiding ehanaslRorian enddheiysanacnangeLpartians hawe.a eyl ginge section

HOWG\{)EI‘ in some other embodiments, one or more of these comgonents could comprlse a different

shapet? croS4aHSn P FBYERANRE, Lo iFRaf Shale SR8 Ne rPE GUTNP b e Sr 88308 quare
shape. In ameritigoztiene firotabitki chersdior afer duidingnisianiue pesrtidhe dBdidevagyelvaec&mbodiment,
the diametegaf tbe guidipgiehranal partolrcautdosarys for exannlerod.cacdor-taear, itwayids-or outwards

towards the g cannel Rorions Aad 410%8 a0 mARHIMERNFenaiel 36s guiding

channel portion could var is to be understood re ent emtjjl.glment there are shown five

diverting ch%ﬁgpﬁé’ﬁ%g ?/geaﬁ‘lfﬁf@fﬁﬁ%r X rﬁdFﬁ%ﬁiaQK/t %S(fam PG Y B SRR R ence of the

gwdlnéo can oceur on the cooler surface, fluid d;’oplets may be formed on the outer surface 7086 of the

tube 704. Due to the location of the inlets of the diverting channel portions 710 with respect {o
the tube outer surface 706, these fluid droplets may rapidly repel out to the atmosphere
through the diverting channel portions 710. Advaniageously, condensation within the tube 704
may be minimized.

25
It is to be understood that in the above-described embodiments, the device, the guiding
channel portion and the diverting channel portions have a circular cross-section. However, in
some other embodiments, one or more of these componenis could comprise a different
shaped cross section, for example, a non-circular shape, such as, an irreguiar shape or a

30 square shape.

In an embodiment, the thickness of the guiding channel portion could vary. In an embodiment,
the diameter of the guiding channel portion could vary, for example, it could {aper inwards or
outwards towards the diverting channel portions and tube. In an embodiment, the length of

35  the guiding channel portion couid vary.

it is to be understood that in the present embodiment, there are shown five diverting channel
portions evenly distributed {e.g. radially and axially) around the circumference of the guiding

channel portion. This arrangement is advantageous since an evenly distributed arrangement



channel portion. This arrangement is advantageous since an evenly distributed arrangement 12 can
improve aerodynamics. However, in some other embodiments, the number of diverting channels could
be different, for example, there could be more or less than five diverting channel portions. Additionally,
in some embodiments, the diverting channel portions_could be unevenly distributed (e.g. radially
and/or axially) around the circumference of the guidﬁ%g 5channel portion. In the above-described

embodimendsy, thesie 5 QRFRHIE THRG-CaAMN SR TEABr ISFoRHAMSs Mhaome iher @rBkagiments, the

size of the %vaer{rgleqlg ghu%mrtl’el pertions could ve}l%.t ‘f%’ %éa@@e,%ggelgyv eg@%?tnd%%rtép\% %Qannel portion

£.f
may be larger (i.€. aﬁargerebore IE?f}';lmgteer)faﬂl)jt e other di erting channel portions to promote

n

drainage of SRGF AP AL AIMHR SHRR BTHASERIEY BhBUBIAE FRaniee RBIGREIAMNY Sis of each
diverting chemavehipottitivitedt he. sasimtyanatl@nitheligspentnd the toogitiedinet axithefghidimguiding
channed porgirAndnzaipe other embodiments, the longitudinal axis of some diverting channel portions
may be at a 15different angle to the longitudinal axis of the tubular portion as the longitudinal axis of
other diverting channel portions.  In an embodiment, the or each diverting channel portion may
comprise aﬁqﬁ{tﬁ\ﬂméﬁfi@?d@ﬁ@ﬂ'@ﬁ%&ﬂ?@%ﬁf e IR FaAE! RRSHRB S A9 Ton to, or
instead of, dorsprisint er 20bmm@niiantigheassid e aticotitvretigaidirgroi armiédnsoctod. varanfembodiment,
additional cexphng, Meanparr% e BN Aashi aitadh theydeyisrde (Re duhg.Fcdrexample:) mechanical
focurefymay e 4i5e Surll A%, BALSJAGR.AL BClRNS 2HAN ALANAGRA! K ahgye-described

embodiments is that t cé may function to reduce

In the above-described embodiments, the longitudinal axis of each diverting channet portion is
at the same angle with respect to the longitudinal axis of the guiding channel portion. In some
other embodiments, the longitudinal axis of some diverting channel portions may be at a
15 different angle to the longitudinal axis of the tubular portion as the longitudinal axis of other

diverting channel portions.

in an embodiment, the or each diverting channel portion may comprise an individual tubular
portion extending from the guiding channel portion in addition to, or instead of, comprising a

20 bore through a sidewall of the guiding channel portion.

In an embodiment, additional coupling means may be provided {o attach the device to the

tube. For example, mechanical fixtures may be used, such as, nails, tacks or screws.

25  An advantage of the above-described embodiments is that the device may function to reduce
the chances of the iube becoming clogged by fluid andfor condensation. Accordingly,
pressure measurements taken using the tube may be more accurate. In turn, airspeed

measurements calculated using the pressure measurements may be more accurate.

30  An advantage of the above-described embodiments is that the device may prevent fluid
ertering the tube and, therefore, causing damage to a pressure sensor monitoring a pressure

within the internal bore of the tube.

In an embodiment, exemplary dimensions for the device are: an outer diameter of about 6mm

35  and alength of about 55mm. In other embeodiments, dimensions for the device may vary.

In an embodiment, exemplary dimensions for the tube are: an cuter diameter of the first

constant diameter portion of about 4.4mm and a length of about 28mm for the tapered portion



the chances of the tube becoming clogged by fluid and/or condensation. Accordingly, pressure
measurements taken using the tube may be more accurate. In turn, airspeed measurements
calculated using the pressure measurements may be more accurate. 30An advantage of the
above-described embodiments is that the device ma)]/3 prevent fluid entering the tube and, therefore,
causing damage to a pressure sensor monitoring a pressure within the internal bore of the tube. In
an embodimeRtReRRIMAeRRINS SAbIedsNice AES IR ALIE RAERIePHAPEYL Gy 35and a
length of ab\palgt 55mm. In other embodiments, dimensions for the device may vary. 13 plus the first
constant diamé&ter portion. In other embodiments, dimensions for the tube may vary. 5It will be
appreciated by a person skilled in the art that numerous variations and/or modifications may be made
to one or more of the above-described embodiments without departing from the spirit or scope of the

invention asibipadly desedbed infhs aprendagisdaimsnd hptalavendrseibed embrdinggts are,

therefore, to ggif%ogsidered lt? all rgsrgects to be ill,leu%]fr?give and not rﬁggigti e.. 14 CLA NSt 1. A device
for reducingnllqw

dingress into a twbe. the device compﬁs?ﬁgy%dc?gﬁrp INg an)r |drﬁq%{1ésap\?’fed”fo couple the
device to thERESECHUIMGAERBIOBB oAt Frererdygdasdigdiduiinovriyediatively
towards an aeiofTtireatiexscisaritbd erdhvdrtants charthelefweli om tmdapiatt teddivalréheestiguisl away from
an inlet of the fkeatie Hivasingshaanel portion being in fluid communication with the guiding channel
portion,



10wherein the guiding channel portion is configured in use to guide the gas into the inlet of the tube,
but guide the liquid into an inlet of the diverting channel portion. 2. The device of claim 1, wherein a
size of the inlet of the diverting channel portion is greater than a size of the inlet of the tube. 15 3. The
device of claim 1 or 2, wherein a distance between the inlet of the device and the inlet of the diverting
channel portion is set in dependence on a pre-deter}ﬁined speed at which the device moves relatively
towards theggagmed liquid. 204. The device of any preceding claim, wherein the guiding channel
portion comprises a tubular portion. 5. The device of claim 4, wherein the inlet of the device comprises
an inlet of the tubular portion. 25 6. The device of claim 4 or 5, wherein the coupling portion comprises
an outlet pottiofy GMFR R HOTRA B SUNSIIY PR DERYFRERIPRERNS receive a portion of the tube.
7. The device of anyongind ptaiiorsaddpt] whergntbhelalivertirtgechbanel portion comprises a 30bore
througt a sidewall i dubHieRSHRR BsTiae F sk Ol Hai TwB s epRISIEEY slaim 5, wherein

the bore is posit{ijqnl%g mh%ndiemeé errlg portion of the tubular portion. 359. The device of claim 7 or 8,
wherein a Iongﬁu inal axis of tha bore is at an angle of 7 to 35 to a longitudinal axis of the tubular

portion. 15 11. Th2 U&IEe B8R PIHCNAETERT tREBRT Ry EdtrResaea ddsh ahtisei B diverting

channel portiorise diverting channel portion being in fluid communication with the guiding channel
portion,
10 wherein the guiding channe! portion is configured in use to guide the gas into the inlet
of the tube, but guide the liquid into an inlet of the diverting channe! portion.

2. The device of claim 1, wherein a size of the inlet of the diverting channel portion is greater
than a size of the inlet of the tube.
i5
3. The device of claim 1 or 2, wherein a distance beiween the inlet of the device and the
inlet of the diverting channel portion is set in dependence on a pre-determined speed at

which the device moves relatively towards the gas and liquid.

20 4. The device of any preceding claim, wherein the guiding channel portion comprises a
tubular portion.

5. The device of claim 4, wherein the inlet of the device comprises an inlet of the tubular

oortion,
25
6. The device of claim 4 or 5, wherein the coupling portion comprises an ouflet portion of the
tubular portion, the outlet portion being adapted to receive a portion of the tube.
7. The device of anyone of claims 4 to 6, wherein the diverting channel portion comprises a
30 bore through a sidewall of the tubular portion.

8. The device of claim 7 when dependent on claim 5, wherein the bore is positioned in an

inlet end portion of the tubular portion.

35 9. The device of claim 7 or 8, wherein a longitudinal axis of the bore is at an angle of 7° to

35° {o a longitudinal axis of the tubular portion.

10. The device of claim 9, comprising a plurality of diverting channel portions circumferentially
distributed around the sidewall of the tubular portion.



512. The device of claim 10 or 11, wherein a diverting channel portion is present at a lowest portion of
the tubular portion. 13. The device of any one of claims 10 to 12, wherein the sidewall of the tubular
portion is continuous at a highest portion of the tubular portion. 10 14. The device of any preceding
claim, wherein the inlet of the device comprises a chamfered leading edge to promote separation of
gas and/or liquid at the inlet of the device. 15. The device of any preceding claim, wherein the
device is made of a thermally insulating 15material. 16. The device of any preceding claim, wherein
the device is made of a non-absorbent material and/or a material having a low surface energy. 2017.
An assembli}! cORfpARTIES: o & nind HRniBe iHg‘ffﬁﬁ?}’c%ﬁﬁﬁﬁ?cﬁﬂo??g\/iﬁirﬁ?ﬁn%m‘éﬁrw&e, and a
device for reduchagritgoidimgress into the tube as claimed in any preceding claim. 18. The
assembly of claim 17 further comprising a connector for connecting the internal bore 250f the tube to a

pressuie MagsyingRYice b 168 ASSSIRb PLCIRIN AL AR WHRIER ARexelnalaylace of an

inlet portion of the tube com%rglses a tapered portion, whérein the taper diverges in a direction from the
inlet of the tube°3928 HALALERREN of any one of claims 17 to 19, wherein the internal bore at an
inlet portion of the tube comprises a tapered portion, wherein the taper converges in a direction from

the inlet of the tHeedsRR lof Bhg arsemiplyef any anewwkealainms tidde2brwheraindhgokiet iof the tube

comprises a roU&QﬁQo@ﬂa‘ﬂ%ﬂ@l@ p%%tcg R@%%grgoggmistent stream of gas to enter the internal
bore Olf 0the tube.

14. The device of any preceding claim, wherein the iniet of the device comprises a chamfered

leading edge to promote separation of gas and/or liquid at the inlet of the device.

15. The device of any preceding claim, wherein the device is made of a thermaily insutating
15 material.

16. The device of any preceding claim, wherein the device is made of a non-absorbent

material and/or a material having a low surface energy.

20 17, An assembly comprising:
a tube having an inlet in fluid communication with an internal bore, and

a device for reducing liquid ingress into the tube as claimed in any preceding claim.

18. The assembly of claim 17 further comprising a connector for connecting the internal bore
25 of the tube to a pressure measuring device.

19. The assembly of claim 17 or 18, wherein an external surface of an inlet portion of the tube
comprises a tapered portion, wherein the taper diverges in a direction from the inlet of the
tube.

30

20. The assembly of any one of claims 17 to 19, wherein the internal bore at an inlet portion
of the tube comprises a tapered portion, wherein the {aper converges in a direction from
the inlet of the tube.

35  21. The assembly of any one of claims 17 to 20, wherein the inlet of the tube comprises a
rounded inner leading edge to promote a consistent stream of gas to enter the internal
bere of the tube.



16 22. The assembly of anyone of claims 17 to 21, wherein the device is configured to receive a
portion of the tube to couple the device to the tube.  23. The assembly of anyone of claim 22,
wherein an internal surface portion of the device is 5adapted to couple to an external surface portion of
the tube via an interface fit, and wherein a contact point of the interface fit is located adjacent the inlet
of the or each diverting channel portion. 24. The a§s6embly of claim 23, wherein the device is

configured tg,reqrIVeMIRRAAN QT BELAHOR 18 ACRIRIR INSIRIMR MRt adacsrkiRihe inlet of the
or each dlver'[l%ﬁ’%ﬁgpﬂ qgrgqg of trl1@e d§géc%é%gt y@)gssembly of any one of claims 17 to 24,
wherein the tube’isa pifo? u?)e. 1596 'FF1e ag'sembry ot'ahy one of claim 17 to 25, wherein the tube
further comprises a mounting portion for mounting the assembly to a vehicle. 27. The assembly of

claim 26, wherdinctheswehigle is1amenfmannedt adriadivehigleernal surface portion of the device is
5 adapted to couple to an external surface portion of the tube via an interface fit, and
wherein a contact point of the interface fit is located adjacent the inlet of the or each

diverting channel portion.
24. The assembly of claim 23, wherein the device is configured to receive the portion of the
10 tube to locate the inlet of the tube adjacent to the inlet of the or each diverting channel
portion of the device.

28. The assembly of any one of claims 17 to 24, wherein the tube is a pitot tube.

15  26. The assembly of any one of claim 17 to 25, wherein the tube further comprises a

mounting portion for mounting the assembly to a vehicie.

27. The assembly of claim 26, wherein the vehicle is an unmanned aerial vehicle,



