1 Apparatus And Method For Measuring Static Pressure In An Aircraft FIELD OF INVENTION The
invention relates broadly to an apparatus and method for measuring static pressure in an aircraft. In
particular, the invention relates to an apparatus and method for measuring static pressure in an aircraft
utilising vertical take-off and landing (VTOL) as well as fixed-wing aircraft. BACKGROUND 10
Accurate static pressure measurements are important for maneuvering an aircraft. Figure 1 is a
schematic block diagram of a conventional pitot-static system 100 of an aircraft. The pitot-static
system 100 gendvapgrasusidmcbMeibiest Fardvieos usintiitasir Pregs aredpitot-Atatisfinstruments 103,
105, 107. 15An altimeter 107 measures the height of the aircraft with respect to a fixed reference level. -
A vertical sp ’_e %egas r 105 measures the rate of accent or descent of the aircraft. The altimeter 107
and the vert é%ﬁf) HE’&F&P%S are operated by the aircraft's 20 static pressure system
comprising & statiovpotivhOareb aradigiin ase statipaoutes 3id. :ﬁbﬂxwﬁi@rmﬁa&%‘g aftsipening on

the exterlor rgraft fo ng the static pressure i.e. the os heric pressure at an altitude at
which the algc‘rge%§J géflilﬁ‘nér]: ig@t@‘ pc?r?i II|srp o%gnlgv o nmlgun?ed o%n gqﬁ%rﬁg%%lﬁagof an
aircraft and [5&ted Wcﬁ%ﬂ'%ﬁs@éﬁsérﬂ%%@aﬁsm‘u@m@ﬂsur@ﬁma resatinallyaRGooftiisturbed area.

An airspeed;iiipatortOB)meariras fhedwnamisdpggssure of the air through which the aircratft is flying.
The airspeed indicator 103 is operated by the aircraft's static and pitot pressure system. The pitot

pressure system consists of a pitot tube 101 for 30 measuring the dynamic pressure.
BACKGROUND

10 Accurate static pressure measurements are important for maneuvering an aircraft.
Figure 1 is a schematic block diagram of a conventional pitoi-static system 100 of an
aircraft. The pitot-static system 100 generaliy consists of a pitot tube 101, a static
port 10SG, and pitot-static instruments 103, 105, 107.

15 An altimeter 107 measures the height of the aircraft with respect to a fixed reference
level. A vertical speed indicator 105 measures the rate of accent or descent of the
alrcraft.

The altimeter 107 and the vertical speed indicator 105 are operated by the aircraft's
20  static pressure system comprising a static port 109 and an aliernate static source

111. The static port 109 is an opening on the exterior of the aircraft for sensing the

static pressure i.e. the atmospheric pressure at an altitude at which the aircraft is

fiying. The static port 109 is often a flush-mounted hole on the fuselage of an aircraft

and located such that it can sense the local static pressure in a reiatively
25 undisturbed area.

An airspeed indicator 103 measures the dynamic pressure of the air through which
the aircraft is flying. The airspeed indicator 103 is operated by the aircraft's static

and pitot pressure system. The pitot pressure system consists of a pitot tube 101 for
30 measuring the dynamic pressure.

Figures 2a, 2b, 2¢ are sketches of conventional devices used in the pitot-static
system 100. Figure 2a is a simple pitot tube 201 with an opening 203 for admitting



2 air for dynamic pressure measurement. Figure 2b is a static source 205 comprising an opening 207
for allowing static air flow. Figure 2c is a pitot-static tube comprising an opening 211 for allowing
dynamic air flow and another opening 213 for allowing static air flow. Figure 3 is a perspective view of
a conventional fixed wing unmanned aerial vehicte (UAV) 300 and Figure 4 is a perspective view of a
flight control computer (FCC) board 407 used in the UAV of Figure 3. Figure 3 shows a pitot tube 305
attached toP4 AR BressuwimE38rame o Ripote d s ke sty itasuorBseEEs KL SRRSRIGA01 10
(Figure 4) @it - I@ : 407 ] edded to th LLgdle segment of the
fuselage 301.%{?:%%%@%{&@%! é 1 @%%gés%ﬁgﬁggﬁﬁ %?g%a%%%;g seUFg'Eé]H%P 403 located
on the FCEBSRN IS AL! dBTcAllo Wi S Xnaitmaisfnerrngrassther uBeming @ S phosestive view of
a conventietaiid-ainfiaw. VTOL UAV 500. The FCC board 407 is integrated into the middle segment of
the upper fuselage 501 sitting on a circular shroud 503. Unlike the conventional fixed-wing UAV 300,
static pressure measurements are influenced by propeller down-wash 510. The propeller down-wash
510 is unstEldEeYdh aparsepriemvitrotie settiventinal fosdlwstatinprassstedfamesssements

fluctuate evernet adixegdlyngaltikude.orwith engine gpefating. at a constant RPM. This causes the
aerial vehige 58%@3 resona%at its oper'%uinB hei ht.l%ié%fg]e%{ ni]ecr?gﬁrclﬁs EReBu EK{E{?@/en when the

rating heig
aerial vehidi8EBE Y HEGEIRER HAISE TaeNioh i BrniHANg arie@dHbeaRbhetithahis
phenomenenizdsgceiys whewite®06 arehange:ttanglae! altagkAsAkaiReading diggction. During

flight, the aj spre s, sli iffer t diffe positions around the exterior of an aircraft. There
is no g{):sit?g)a@)ﬁ%h %ﬁé%(%?agnogﬂqs%&? a?\bv%i%eég%f@oﬂlr st ERaedieth e middie, is identical

to the atmd¥HBRR Sfebsuinssiatre Hifiudioce thbithsthagairatdftisrityingprEksucliffiereape im pressure
causes an e ipradstie aliitusle dndiqatartandhealiimeter, 197 a9 the giisheed.indicated on the

airspeed indjcator 103. This error is known as position error. Position errors’in a plpost?s atic system can
be exiremefy 0R gf&%r?gstﬁ%ﬂight of the aircraft 3 As explained above, position errors can be
caused when the static pressure of an aircraft is different from the free-stream pressure remote to the

aircraft; Theref itis criti ition the static port in sitian where the local air pressure in
flight is alwg‘ysst% e?J:E\ .%%%Pe%é{s?\é%c}éﬁgrﬁé?e ??3%6{}%3 %?}cﬁagﬁ?@ésw&ﬁi‘e%ys% pB%F types
namely "fixBeBERr 8P iniewaiRmbiate i nidieseament afdferngredhatsategepsaifisiing particular make

of an aircraét.cv@jiéfb&u@ﬂ@r§c@t%ﬁﬂt§%@>&&%ﬂ&ﬁ%h£@%¥%&%§“@;§\ﬂ%BH”%?&':B""?S&%JPM may
C

obstruct th(;n fI%vSvu(lpf air tor situatjons which may overstress an aircraft. Position errors ma?/ be positive
or negative Faparaing B FCIILCRERS B¥ RARRIS SPHNevATtAdR: Stne aransitpit devteleration,
aircraft cortfigaradithisamisethecoaseadfahadicstptethroptier@ewawash result, static pressure

20 measurements fluciuate even at a fixed flying altitude or with engine cperating at a
constant RPM. This causes the aerial vehicle 500 to resonate at iis operating height.
This phenomenon is encountered even when the aerial vehicie 500 is hovering in a
gusty environment or moving at a constant height. This phenomenon. also occurs
when there is a ohan'ge in angle of attack (AoA) or neading direction.

During fiight, the air pressure is slightly different at different positions around the
exterior of an aircraft. There is no position on the exterior of an aircraft at which the
air pressure, for all angles of attack, is identical to the atmospheric pressure at the
altitude at which the aircraft is flying. The difference in pressure causes an efror in
30 the aliitude indicated on the alfimeter 107, and the airspeed indicated on the
airspeed indicator 103. This error is known as position error. Position errors in a

pitot-static system can be exiremely dangerous to the fhight of the aircraft.



There is thus a need to provide an apparatus and method for measuring static pressure in an aircraft
that seek to address one or more of the above disadvantages. SUMMARY In one aspect of the
present invention, there is provided a system for measuring static pressure of an aircraft comprising: a
plurality of static ports mounted on the fuselage of-he aircraft, wherein outputs of each of the static
ports are connected to a pressure stabilizer, and the pressure stabilizer is operable to provide average

pressﬂ“t% FhizipRd ARy RISHENS BT D GRE 1PaCaitRd préssubResadisr 1Eesie® & amightednigol
compuiiefelérE Epotel feédheraiiorafe anee\whersin eatle efthafstAtierpftecompisassh tiaiieiport valve
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cap co-operable with the receptacle, wherein the valve cap Is operab regulate s pressure
enterifRngte tiestdaireaiiThe receptacle may comprise a cylindrical head and a base, the base
comprising a through-hole along its length, wherein the base is operable to be inserted into a

th -hgle of th lgad tor. 4Th ptacl h t h-hg d '
U RS TR S RS WP 3 L CA b CE CEPE Sl o ALEILR 0] FeteLLsd SERrRe
wheredtirthie thahalardreatiisoparaiiiater ekt ofthe suivalicafarithie conicabmsausey thasgarg00
undereyifpe gLl ngkadiexibled R WhRER ke estbia teraneds, tae ontBHbAL hRistaligport

valve to the input of the stabilizer. The valve cap may comprise a substantially fiat head with
substAFEINESS &P WRRY 10and a cylindrical shaft, wherein the receptacle is operable to receive the
shaft of the valve cap. The inner surface of the valve cap head and the shaft may have a plurality of

channg]s.; rial I ' e ontra. t j input.
SN e N S R A L e e T
receiviiif Hafit prisyHie TroastRlelinaIigeraft RN Porf R0 2BAd R 8 RARABIBIFARIEBoRINed at
the baggnpresstire reservoir for directing the average static pressure output to the 20 static pressure
sensor located on the FCC. The pressure reservoir may have a cylindrical wall, a base and an annular

cap, the inner surface of the cylindrical wall and the outer surface of the cap having screw-
There is thus a need to provide an apparatus and method for measuring static pressure in an

aircraft that seek to address one or more of the above disadvantages.

SUMMARY

In one aspect of the present invention, there is provided a system for measuring static pressure
of an aircraft comprising: a plurality of static ports mounted on the fuselage of the aircraft,
wherein outputs of each of the static ports are connected to a pressure stabilizer, and the
pressure stabilizer is operable to provide average pressure from the plurality of the static ports fo
a static pressure sensor located on a flight control computer (FCC) board of the aircraft, and
wherein each of the siatic port comprises a static port valve comprising: a receptacle operable to
be inserted into a through-hole of payload adaptor; and a valve cap co-operable with the
receptacle, wherein the valve cap is operable fo regulate static pressure eniering into the

stabilizer,

The receptacle may comprise a cylindrical head and a base, the base comprising a through-hole
along its length, wherein the base is operable to be inserted into a through-hole of the payload

adaptor.



threads whereby an enclosed space is formed when the cap is fitted onto the 25pressure reservoir.
The pressure reservoir may comprise a plurality of inlet ports communicating with a corresponding
static port valve, wherein the inlet ports are mounted radially and at equal distance on the outer
surface of the wall. 30 The inlet port may comprise a base and an arm, the arm comprising a truncated
conical head connected by a recessed portion, wherein the head has a 90 undercut for receiving and
gripping a flexible tube connecting a respective static port valve. 5 The base of the inlet port head may
comprise i recejving corresponding screw-thread on the recessed portion of
the arm. Tﬂ{éﬁf)gaqu?éégé%]% pregsu%gergggpégﬁnr%ﬁgehébg %Dt'ﬁpéﬁgﬁ-ﬁ%lﬁwi?ééﬁeﬁﬂ"mé%@umulator
valve. The &49FHuRRSAVEHEHRE Frieahhnssuepnhelieal drygrisdesem drascwmatsitotalve
comprising aArdikihealenghaadia Bolenhshadl \)gﬁ\%ecigbadjacent to the head the shaft has a threaded
portion,,a recessed portion, and a truncated conical base for inserting a flexible tube, the flexible tube
terminaling above the static pressure sensor on the FCC board. The system may further comprisean

adaptor barToe pusittahivastheayressere SGibiivartutie: IAEHANE adapienemion|peking dhe assembly

of pressure ﬁ@?ﬁﬁgngg%ﬁﬁg&%@ ve and.the adaptor bar. Qe, adaptor bar may comprise a
through-hole on either side for mour%ﬁ%gghog @‘r%éé%?r’é 2 é%i’ﬂ\éef {8 e B E B IRFFaH#BUgh-hole at

the center for receiving the pressure reservoir and the accumulator valve. The adapter bar may have a

recessed POTHEVANCOxPRREABRENDARYL AN KAt SRR ChSMPRRS A @\?Dg{gﬁgajﬁ;@%%o%% base of the
pressure re%%r%/%lr. 'gh I_ialr[c:rﬁft may be an unmanned aerial vehicle (UAV). Ne aircraft may be
capable of Vet carYARETSR SR T HERG VIO SCERIE S & APFRaYIS B 4Foaiveaing STAft Uite The
payload ada#tige &y be integral to the fuselage. In another aspect of the present invention, there is
provided a method for measuring static pressure of an aircraft comprising: mounting a plurality of static
ports on the_fuselage of the aircraft, connecting the outputs of each of the static ports to a pressure

stabilizer, proVRdiRgverEBeepREdbaredhemane PrAGIIBNGT the stalic mestsitava statipiisssiire sensor
located on axfiginte fieslasmmatard S bpasio ke ARl BRAANDIA Sialie AT talye for each of

the static port, inserting a receptacle into a through-hole of gyload adaptor, and providing a valve cap
potec Yo7 ’r%ggugla%ﬁ%é?aﬂg ?é@@ﬁl%eeﬁgtﬂﬁ%%t e stabilizer.

(=)
to the recep?ac?
The pressure stabilizer may comprise a pressure reservoir for raceiving siatic

()7, 3]

pressure from the plurality of static port valve: and an accumulator vaive positioned
at the base pressure reservoir for directing the average static pressure output to the
20 static pressure sensor located on the FCC.

The pressure reservoir may have a cyiindrical wall, & base and an annuiar cap, the
inner surface of the cylindrical walt and the outer surface of the cap having screw-

threads whereby an enciosed space is formed when the cap is fitted onto the
25 pressure resernoir.

The pressure reservoir may comprise a piurality of iniet pors communicating with a
corresponding stafic port valve, wherein the inlet ports are mounted radially and at
equal distance on the outer surface of the wall.

30
The inlet port may comprise a base and an arm, the arm comprising a truncated
conical head connected by a recessed portion, wherein the nead has z 90° undercut

for receiving and gripping a fiexible tube connecting a respective static port vaive.



6 BRIEF DESCRIPTION OF THE DRAWINGS Embodiments of the invention will be better-understood
and readily apparent to one of ordinary skill in the art from the following written description, by way of
example only, and in conjunction with the drawings, in which: Figure 1 is a schematic block
diagram of a conventional pitot-static system of ansaircraft; Figure 2a is a sketch of a conventional pitot
tube; Figure 2b is a sketch of a conventional static source; Figure2c is a sketch of a conventional
pitot-staifchasR ol SEduird BIE A9nst SHRCHORRIER bR RYIrRERTORE Ik &Rl A \IE\COTesPRIMEN is a

perspectye-wHewdba g ié aarielreropwehd-4#) board used in Figure 3; Figure 5 is a perspective
view of a conventional FanTail VTOL UAV;, Figure 6 is a perspective view of the FanTail VTOL

UAV of Figure 5 with a 15static pressure stabilizer assembly in accordance with an embodiment of the
presertigzestorf the pigsserd acscavpempediieddivoighdgefior pessiing tralsitizenalesenblye of

Figurerg dnigaraiRibinio JBRd GlayAgMe s through-hole along its length, the accumulator valve
comprising an annular head; and a hollow shaft, wherein adjacent to the head the shaft has a
threaded portion, a recessed portion, and a truncated conical base for inserting a flexible tube,

the flexible tube terminating above the static pressure sensor on the FCC board.

The system may further comprise  an adaptor bar for positioning the pressure stabilizer to the
FCC; and a fastener for locking the assembly of pressure reservoir, the accumulator valve and

the adaptor bar.

The adaptor bar may comprise a through-hole on either side for mounting the pressure stabilizer
to the FCC board; a through-hole at the center for receiving the pressure reservoir and the

accumulator valve.

The adapter bar may have a recessed portion for co-operating with an oval shaped emboss on

the outer surface of the base of the pressure reservoir.

The aircraft may be an unmanned aerial vehicle (UAV). The aircraft may be capable of vertical
take-off and landing (VTOL). The aircraft may be a FanTail VTOL UAV. The payload adaptor
may be integral to the fuselage.

in another aspect of the present invention, there is provided a method for measuring static
pressure of an aircraft comprising: mounting a plurality of static ports on the fuselage of the
aircraft, connecting the outputs of each of the static ports fo a pressure stabilizer, providing
average pressure from the plurality of the static poris to a static pressure sensor located on a
flight control computer (FCC) board of the aircraft, providing a static port valve for each of the
static port, inserting a receptacle into a through-hole of payload adaptor, and providing a valve

cap to the receptacle for regulating static pressure entering into the stabilizer.



- Figure 7b is a perspective view of a complete static pressure stabilizer system 20_0f Figure 6; Figure
8 is a top view of the static pressure stabilizer assembly of Figure 6;. Figure 9a is an (.explod.ed_
perspective view of a static port valve in accordance with an gmbodlment of the present |nvent|pn,
Figure 9b is a perspective view of the components of the static port valve of 25F!gure 9a; _ Figure 9c
is another perspective view of an assembled static port valve of Figure 9a; Figure 10ais a

perspectivesfaBrahagreastie (e ef MUEISRAMANE/: accordance with an embodiment_ of the present
invention; 3 Fi%éue 10b is_an exploded perspective view of Figure 10a; Figure 11 is an exploded

perspective BrETretsitite raeuRir A b Reftplpipremicrbandarsdy apparmnl Bhore _ Figure
12a is a perspetivary isiill of tihe presmmetheserieniinef Wiets ddswitian ascuaytasyalye: Figure 12b

: | ; ; . _ . : . 7 1o
IS a section ey, of e reservoir of Figure 15&1, ~ Figure 13_ Is a ron_t view of Figure _
illustrate theg h}gwgﬁgf'ﬁe%%s P@ﬁ#@vwgﬁ%ﬁ glrrac\?’é MoV \%\’tically; Figure 14 is another front view

of Figure 7 to illusfigiaricisiavEeiiarestisthinsn didgrarambi aafyanicesisiirental\systerrigure 15 is a
partial crossxsegiieutal view of the static port valve mounted on the payload adaptor;

Figure 2a is a sketch of a conventionai pitot tube:
Figure 2b is a sketch of a conventional static source:
Figure 2¢ is a sketch of a conventional pitot-static tube:
10 Figure 3 is a perspective view of a conventional fixed wing UAV:
Figure 4 is a perspective view of a flight controf computer (FCC) board used
in Figure 3;
Figure 5 is a perspective view of a conventional FanTail VTOL UAV,
rigure 6 is a perspective view of the FanTail VTOL UAV of Figure 5 with a
15 static pressure stabilizer assembly in accordance with an embodiment of the present
invention;
Figure 7a is a perspective view of the static pressure stabilizer assembiy_of

Figure & integrated into the FCC module;

‘Figure 7b is a perspective view of a complete static pressure stabilizer system
20 of Figure €;
Figure 8 is a top view of the static pressure stabilizer assembly of Figure 6;
Figure 8a is an exploded perspective view of a static port vaive in accordénce
with an embodiment of the present invention: |

Figure 8b is & perspective view of the components of the static port vaive of
25 Figure 8g;
Figure 8c is another perspective view of an assembied static pori vaive of
Figure 3a;
Figure 10a is a perspective view of a pressure reservoir assembly in
accordance with an embodiment of the present invention:
30 Figuré 10b Is an expioded perspective view of Figure 10a;

Figure 11 is an exploded perspective view of a pressure reservoir and an
adaptor bar used Figures 10a and 10b.



10Figure 16 is a cross-sectional view of the static port valve subjected to frontal free stream;
Figure 17a shows actual plots obtained using the aircraft of Figure 5 the without a static pressure
stabilizer; and Figure 17b shows actual plots obtained using the aircraft of Figure 5 with the
15static pressure stabilizer according to an embodiment of the present invention. DETAILED
DESCRIPTION Embodiments of the present invention provide a plurality of static port valves

positioned on the fyseinge-nbanriresaliiee Al BMAKYRIR IERIUR T Measured fagldmproving the
accuracy durin sptgécific %i ht maneuvers. The static port valves advantageously assist in collecting
spbledar

localized st3H espective positions on the fuselage while minimizing errors. The output of
the static port valveguseei 2brimeceditnal statioptes preasiabitzenveihistFagecemedates all the local

static pressure. Appgiferenlial piaesis teadinwipabaAe S0 enclased grspace of the

static stabilizer to channel the average pressure to a static pressure sensor Beated on the FCC board
through’a fleRiBiEtalbacvesstinabhts of the present invention provide a system for measuring static

pressure in an airgrgfirindepe areH FRIFSRRAF o Riaft walghty drsrleratinny angia3Qrfattack (AoA),
rotor downwash or head%gtq_é:lirection., 8 Embodiments of the present invention minimize position errors

by eliminatifiy ix&d ISR TROYEHBARRG 84N individual model noting that all identical models of an
aircraft will have tiéegseams dalibratital factsrsé&ttioTmndiments bbthairesenvaneniamicbyide a system

for measuri%%@yiﬁad adaptor;

10 Figure 16 is a cross-sectional view of the static port valve subjected to frontal
free stream;
Figure 17a shows aciuai piots obtained using the aircraft of Figure 5 the
without a static pressure stabilizer; and
Figure 17b shows actual plots obtained using the aircraft of Figure 5 with the

15 static pressure stabilizer according tc an embodiment of the present invention.

DETAILED DESCRIPTION
Embodiments of the present invention provide a plurality of static port valves
positioned on the fuselage of an aircraft so that an average pressure is measured for
20 improving the accuracy during specific flight maneuvers. The static port vaives
advantageously assist in collecting localized static pressure at respeciive positions
on the fuselage white minimizing errors. The output of the static pori valves are
connected to a static pressure stabifizer, which accumulates all the iocal stafic
pressure. Any differential pressure reading will be balanced within an enciosed
25 space of the static stabilizer to channel the average pressure to a static pressure
~ sensor iocated on the FCC board through a fiexible tube

Embodiments of the present invention provide a system for measuring stafic
pressure in an aircraft independent of airspeed, aircraft weight, acceleration, angle
30 of attack (AoA), rotor downwash or heading direction.



pressure that can minimize position errors by eliminating variable errors to a tolerable value by
introducing static port valves and a pressure stabilizer to the existing static pressure sensor.
10Embodiments of the present invention provide a system for measuring static pressure that can be
deployed in both fixed-wing aircrafts and helicoptgrs. Embodiments of the present invention provide a
system for measuring static pressure that has the flexibility to be adapted to a fuselage of any profile.

15 EmbodimBenisdhtitspit senbimeent pivanavidemn s Boidnaaskng, SiaticRIrsSHEg fhat can be
integrated iQFPo?‘sW é)refq!rt{reat location on th% aircraf Embaodiments of the present invention provide
uri ati

a system fof Measdfing s @%&ﬁ%@éﬂ%" U RIS RISy ALt AR SRS kEnSb R igure 6 is a
perspectiveaienafonthbaraiTaparmeOtalipmatiol figore 5 including a static pressure stabilizer system
700 (refer Figure 7b) in accordance with an embodiment of the present invention. 25 The static
pressure stabilizer system 700 is integral with the circular shroud 503 and is mounted co-axially to the

middle SectidRRA%HENSHEf ke RgRe80 nvRnieaiPprddsurR Stsmefosy siersTOWistatisgrated to the
payload adapter6ieb fEhecpayloatmizeagriosS05ans apluiRibaahthresahbolesder tgceiving a

respective %‘%‘%&%H\% e Vye 91%%855%%) ts%)t?é port vaives and a pressure stabilizer to the

axisting stafic pressure sensor.

10 Embodiments of the present invention provide a system for measuring static
pressure that can be deployed in both fixed-wing aircrafts and helicopters.

Embodiments of the present invention provide a system for measuring static
pressure that has the flexibility to be adaptad io a fuselage of any profile.

—
n

Embodiments of the present invention provide a system for measuring static
pressure that can be integrated intc any preferred iocation on the aircraf,

Embodiments of the present invention provide a system for measuring static
20 pressure that is adaptable to any static pressure sensor

Figure 6 is a perspective view of the FanTail VTOL UAV of Figure 5 including a
static pressure stabilizer system 700 (refer Figure 7b) in accordance with an
embodiment of the present invention.

|
ih

The static pressure stabilizer system 700 is integral with the circular shroud 503 and
Is mounted co-axially to the middie section of the upper fuselage 501. The stafic
pressure stabiiizer system 700 is integrated to the payicad adaptor 605. The payload

adaptor 605 has a piurality of through-hoies for receiving a respective static port
30 vaive 601 or pitot 603,

rigure 7a is a perspective view of the static pressure stabilizer system of Figure 7b
integrated into the FCC moduie 800 located at the middie section of the upper



9 fuselage 501 showing static port valves 601, and a pressure reservoir 701. The static port valves
601 are connected to the pressure reservoir by flexible tubes 703. The pressure reservoir 701 is
cylindrical in shape and consists of four inlet ports 705 that are mounted radially and at equal distance
on the surface of the cylindrical wall 5 707. Each iglet port 705 is adapted to receive one end of a
respective flexible tube 703. The other end of each flexible tube 703 is connected to a respective static

port valve 6RkgaadbadnessRlfgP oo 08 PEPESHI B HESRINOVERL GFe7p Mluitle

communication, The pr ssur% reservoir 701 in the embodiment has four static port valves 601. An
adaptor barS/at BAFIVANES PRAE APERFElRd IR R SFSRUR [eSFRICIRYiNEdbRR 345%s YS3d to mount
the pressurd@ negmessinré0éstnthie FIO Cs buyénd il if-ighames Antscomasep et tiver ity e Gomplete static

tabiljzi _ IS] | I 01, flexible sili tubes 703
Comnecien B B A ot R SRS Aot D7D (S Figure o is

top view of tHe siadihprialsied ibifiAdapiad e BICEITE RN 7 ddampssivefirxiarttexible tubes

703 at an angle. ah8%ard aenbesting fegspaghvertot RerndMleand staticrRer ¥alviSQdrAlso seen
i re sensor 403 on the FCC board 407. One 20

are the dynamic sur(?1 sensor 401 and stati 5) ess

end of a fleﬁ%héet%ﬁ B %toﬁﬁesé FS RN ‘éQn% Jf ?ﬂgj BifoPEE3 HFotaSHoaN) (PHireHB Btifer end
terminates asov@sheafipraifie pressure mmcmmmSirr&lmrlg«mneimmm&ﬂi@xibhaﬁﬂoﬁo?so connects
the outpul of Ji DEFEUR REPIbL0F00b SOWBLIBR NG QRSN IBIRAIPS @P QR the static

pressure sensor 401 25The pressure reservoir 701 normalizes the static pressure from the static port
valves 601 B'BBdPRRIHEadPIHRWH Hie GRS YER ER58BVRIDRP T Sheit PoermdddB01. The pressure
reservoir 701 also acts as a buffering reservoir to prevent sudden changes in pressure caused by

brupt ts.of an aircraft. 30The flexible tubes 703 enable adaption of the static
stabilzer syEIEHT70P t SRS THEEINGE THE pPeCLTRE SRR PP WETHB BRSO AN it the center

stabilizer syst'gm
of the payloadmagagter 805sfRatfietatitepprovsives @8eriieninig kibarnbimbecaied avvanedtedntol0

~ a pressure reservoir 701 that is rigidly mounted onto an adaptor bar 750.
13 | |
Figure 8 is a top view of the static pressure stabiiizer assembly 600 of Figure 7
clearly sh.owing four flexible tubes 703 at an angle of 90° and connecting a
respective inlet port 701 and static port valve 601. Also seen are the dynamic
pressure sensor 401 and static pressure seénsor 403 on the FCC board 407. One
20 end of a flexible tube 801 connects an inner end of the pitot 603 (not shown) while
the other end terminates above the dynamic pressure sensor 403, Similarly, one end
of a fiexible tube 730 connects the output of the pressure reservoir 701 (not shown)

while the other end terminates above the static pressure sensor401.
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The pressure reserveir 701 normaiizes the static pressure from the static port valves
601 by obtaining an average of pressure received from the static port vaives 601.
The pressure reservoir 701 also acts as a buffering reservoir to prevent sudden

changes in pressure caused by abrupt movemenis of an aircraft,

30  The fiexible tubes 703 enable adaption of the static pressure stabilizer system 700 1o
any fuselage. The pressure reservoir 701 need not be positioned at the center of the

payload adapior 805, Rather, the pressure reservoir 701 can be located away from



the center of the payload adaptor 605 or anywhere in the fuselage 503 and the length of the flexible
tubes 703, 730, 801 canoe appropriately altered. The pressure reservoir 701 may not be limited to only
four static port valves 601. 5 Accuracy of static pressure readings can be increased by increasing the
number of static port valves 601. Accordingly, suitable holes are drilled at desired positions on the
payload adaptor 605 to allow adaption of the static port valves 601. The static port valve 601 is
generally nib@leentameitthtapeiodd lagapiesiGotedarhhohadng themisakiesistanes e edelrin or
aluminium. dhadlgxilesubes. 03s 789, B Bravhe, %agﬁp%gggt Slhican. Lhe pressure reservoir 701

e Vi

is made of cielrin.  Figure 9a is an exploded perspective. View of a ¢iatic port valve 601 in accordance

with an embodiment of the present invention. The static port valve 601 can help in 15eliminating errors

that are indTicechiessnny essenisiof an misgratiand FRiRs A BHRSELT BRSaHSPOL 601 consists
of a valve cgg 893% }?g S%aﬁ%ce tacie 909. The cgﬁj?fOl Is in form of a rivet comprising a button-shaped

head 902 and a eylindrcal shatt ou. TRa IRerLLRE BEBRHRE BYINRERP6E2hE A YAPEhaH 004 have

a cyli
three chan&&§2p0008Bea P ahgheotrt2QNT seietdhamiets90 kit atnressateisdaioperts The

receptacle §05HaR20 ARAKAEISAd AL, AR UNRENIRLEANSR) DAse 907, The head SLL and base

907 are connected by two recessed portions 906, 908. The conical base 907 helps in easy insertion of
the flexible tubes 703. Furthermore the base 907 has a 90 undercut for gripping the flexible tubes 703.

The head 9Jlliecéttie Bbrecaptacie! I0YbasraiAMAnE & AN chaties Qg @mﬂ@%&@@ Bgad 902 of the

cap 994 haﬁ - . Elgure 9b is a perspective view of the components of the static port valve
901 revealing t F??ﬁ}%%%%leg%%bsg ?ngcgpggéaf %&é’ ?h%*@é’émcl BB RGO 943030 is seen at

the center Sth&wydeptagse 9080 Riicemolihanets 9t dmmvecdive sthashaft @fdrof the cap 901. The
receptacle 909 and the cap 901 are so designed that upon assembly a flat surface of the head 902 of

cap 901 is ffLush with an outer surface of the head 911.
igure ¥a is an expioded perspective view of a static port valve 801 in accordance

with an embaodiment of the present invention. The stafic port valve 801 can help in

15 eliminating errors that are induced by movements of an aircraft and rotor downwash.

The static port valve 801 consists of a vaive cap 801 and a receptacie 809. The cap
801 Is in form of a rivet comprising a button-shaped head 902 and a cyiindrical shaft
804. The inner surfaces of the cap head 902 and the shaft 904 have three channels
20 903 at an angie of 120° These channeis 303 act as pressure iniet poris. The
receptacte 809 has an annular head 811 and a truncated conical base 907. The
head 911 and base 907 are connected by two recessed portions 908, 808, The
conical base 907 helps in easy insertion of the flexible tubes 703. Furthermore the:
base 807 has a 80° undercut for gripping the fiexibie tubes 703, The head 811 of the

‘receptacie 909 has sharp inner and outer edges. Similarly, the head 902 of the cap
901 has sharp edges.

b
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Figure 9b is a perspective view of the components of the static port valve 801
revealing the inner areas of the cap 901 and the receptacle 809. A through-hote 913
30" s seen at the center of the receptacie 909, This through-hole 913 has receives the
shaft 804 of the cap 801. The receptacie 90¢ and the cap 801 are so designed that

upon ‘assembiy a flat surface of the head 902 of cap 901 is fiush with an outer
surface of the head 811.



11 Figure 90 is another perspective view the receptacle 909 with the cap 901 inserted into the head
911 clearly showing the conical base 907, the actuator 901 and the head 911. Figure 10a is a
perspective view of a pressure reservoir assembly 1000 in accordance with an embodiment of the
present invention. The pressure reservoir assembly 1000 consists of an accumulator valve 1001, a
fastener 1003, an adaptor bar 750 and a pressure reservoir 701. The accumulator valve 1001 helps in
delivering normalized static pressure from each of the static port valves 601 to the static pressure
sensor-403..The pressure reservoir 701 and the adaptor bar 750 are fastened with the fastener 1003
e.g. anut. 15'fe é’d'gp%?%gr[ PETROTIMEIMEW SIS SHRRIARE SRSswilRetheserpdi0Onaerek pressure
sensor systein the theallGC bowatiy Ghokie dlengatacadapiar ber 750 bagamalef theugh-holes 1015.
1017 on either sigg for mounting the pressure stabilizer 1000 on the FCC board 407. The adaptor bar
750 has another through-hole 1013 (refer figure 10b) at the center for receiving the accumulator valve
1001. 20 When assembled, the pressure reservoir 701 forms an enclosed space with a controlled

environmemglie poassue rpseseinilOLAAR JCYINHEal ! 200 A 1oL hiase, 1008 3 o annular
cap 1007. The base 1008 has a t ro{yg%h-hole 1019 (refer Figure 10b) for receiving the accumulator

valve 10017 The outer Sirtate SFRREERM FH77E fRIERFNe TR Shpfavessassarespmalar ring 1010.
The annulzs%eg201tDARsensims thi eackocuitaterawiace for aTatingayitpacarespanding screw
thread foung, ongheAaneheiddace ddd30f $9¢ base 1008. The pressure reservoir 701 consists of four
inlet ports 705 that are mounted radially 30 and at equal distance on the outer surface of the cylindrical
wall 787. The inlet port 705 has a rectangular base 1011 and a truncated conical head 1009. The base

1011 and tTeand 308 erea0znaoted Ry 'aceRsRARItaAkad befonitalhnad 42 1000 aids in

easy insertj f respective flexible tube 703. Furthermore, the head 1009 has a 90 undercut 1014
for gripping%ﬁf?g:(%?estﬁ < %g_ve)ﬁves %q fo the static pressure sensor 403. The pressure

reservoir 701 and the adaptor bar 750 are fastened with the fastener 1003 e.g. a nut.

"
n

The adaptor bar 750 is used for positioning the pressure rsservoir 701 to the
pressure sensor sysiem on the FCC board 407. The elongate adaptor bar 750 has a
pair of through-holes 1015, 1017 on either side for mounting the pressure stabilizer
1000 on the FCC board 407. The adaptor bar 750 has ancther through-hoie 1013
{refer figure 10b) at the center for receiving the accumulator vaive 1001
20
When assembied, the pressure reservoir 701 forms an enciosed space with a
confrolied environment. The pressure reservoir 701 has a cylindricat wall 707, a flat
base 1008 and an annular cap 1007. The base 1008 has a through-hole 1016 (refer
Figure 10b) for receiving the accumuiator vaive 1001. The outer surface of the cap
25 1007 is fiat while the inner surface has an annular ring 1010. The annular ring 1010
has screw thread on its outer surface for mating with a corresponding screw thread
found on the inner surface 1103 of the base 1008,

The pressure reservoir 701 consists of four inlet ports 705 that are mounted radially
30 and at equal distance on the outer surface of the cylindrical wall 707. The inlet port
705 has a rectangular base 1011 and a fruncated conical head 1009 The base 1011
and the head 1009 are connected by a recessed portion 1012. The conical head



Figure 10b is an exploded perspective view of the pressure stabilizer 1000 of Figure 10a showing the
cap 1007 and the accumulator valve 1001'. The outer surface of the base 1008 of the pressure
reservoir 701 has an oval-shaped emboss 1020, around the through-hole 1019, for co-operating with a
corresponding oval-shaped recessed portion 1101]2(refer Figure 11) surrounding the through-hole 1013
of the adaptor bar 750. The thickness of the adaptor bar 750 is the same or more than the height of

the 10recesassbpSiEioth 1ddsl. REBHRA bisiah Rdplodad INE Vieay 0 rg reservoir 701
and adapto%)ar 75§ﬁ0f F.i%uresn 10a and 10b. The pressﬁ?réé%%%?rb\f/%?r I%%l igmgvﬁﬁ%ﬁ%h%ﬁathe cap
i

1007 reveallfg SR BARATY oM REHnEY 4 fe588R1I08 Brefienhiessitr 705 reservoir 701 for receiving
the cap 1007. Through-holes 1105 connect the pressure reservoir 701 and the static ports 601.

Through-h )194s for_receivi cumulator vaiye 1001. An oval:shaped recess 1101
surroundinﬁﬁ%pfh?géé%-%ao%q{é%ég%g %ere'(\:fgi\\ﬁﬁ‘g agrgl\é]ﬁo%‘?ﬁa%ﬁes |25l ShBBEE1020. 20
The embosd GDOBHOE RRRRr-IAPthangdse 2008 e paves U feSdwoltB0dyimcanfuhetion with the
adaptor barseg, fsipsiRligrias.Anddasking the H'é%séHrSJa%‘ﬂé@éWéH&&s@”?dﬁsﬁd%&ensor

system of tli/e F%C b aéd 407. Altgrnatively, the stabilizer 600 can be directly mounted to the pressure
sensor 25 sYSEMOBHERT L BRar 86 PRFIHIEG: 1 ieQHSSBaRdisn . qrecataRsFiRsesMeuNting, an
undercut of apjiroptitie sizerchigibe Madetomaiegwite enothe-pag obiheFGE haasddos:  Figure
12ais a perspect [ r ryei 701 of Figure 11 with the 3Qacc lator valve
1001 installed intop{‘tghegt%o% éh%qh%é%ﬁggﬁ?gerlzggr!es% %%nges%rcﬁlgﬁ%ﬁg/@vgh&%ﬁégﬁ{gg e reservoir
701 of EigufEESEShRRERBCIH 1200 with the accumulator valve 1001 and the cap 1007 installed into

their respective positions. Sin the embodiment, the base 1011 of the inlet port 705 and the head 1009

are shown %s discrete parts.ﬂggﬁgase 1011 has internal screw-threads 1212 at its center. A recessed

portion 1012 ‘SHEckhiS8 & TEBEPAY RS RENEREERP S AESShRl doriaret Biepisle

installation oEthéSeaid™@080l its respettvaimsestRlf: Raemefthe nkekpow WBkas theough-holes
1201 for corgeCYRgNRPIERTY Screw threads on the inner surface 1103 of the pressure
15 reservoir 701 for receiving the cap 1007. Through-hoies 1105 connect the pressure
reservoir 701 and the static ports 601. Through-hole 1019 is for receiving the
accumuiator vaive 1601, An oval-shaped recess 1101 surrounding the through-hole
1013 aids in receiving and holding the oval-shaped emboss 1020.

20 The emboss 1020 profruding from the base 1008 of the pressure reservoir 701, in
conjunction witn the adaptor bar 750, helps in aligning and locking the pressure
reservoir 701 to the pressure sensor system of the FCC board 407.

Alternatively, the stabilizer 800 can be directly mounted to the pressure sensor
25 system of the FCC board 407, without the adapior bar 750. In case of direct

mounting, an undercut of appropriate size can be made to mate with another part of
the FCC board 407,

Figure 12a is a perspective view of the pressure reservoir 701 of Figure 11 with the
306 accumuiator vaive 1001 instalied into the through-hoie 1019.



10reservoir 701 with respective static port valve 601. The accumulator valve 1001 is in the form of a
hollow-bolt having a through-hole 1203, The accumulator valve 1001 consists of a head 1213 and a
hollow shaft Adjacent to the head 1213, the shaft has a threaded portion 1030, a recessed 15 portion
1207 and a truncated conical base 1209. The bage 1209 aids in easy insertion of the flexible tube 730
that terminates above the static pressure sensor 403. In order to assemble the static pressure
stabilizer 76@utee t2atis podactives Glnate ginsritedintacepRactie thratighrbojes op the payload
adaptor 605; f a.flexible tube 801 is inserted and positioned to the output of the pitot 603.
Meanwhile?%ﬂ%éiifﬂr%%ﬁgp\ﬁ vgcfgwgigt?ﬁsveﬁjf'eedtag& BOSiIBREFIntE T FRIEH AOkRDIRSI019 of the
pressure reSSRRSHVEDNCAIIGTRe cap 1007 is fitted onto the pressure reservoir 701 to form an enclosed
space. The conical head 1009 is inserted and positioned into the respective base 1011 of the inlet port
bar 750 is fitted to the pressure reservoir 701 such that the embossing 1020 of the

705. T%e a a%gegr _ _
base 1008 SMAHEeatetie P3N 1191 tBR thiehaaptditBarThdhe festkri®03008 locks the

adaptor baso@rard thiegeesurgesae st 1030 Gae andrafeashefithedigxivie4ubes 703 is

inserted an iti re: ive head 1009, Similarl e end of the flexible tubes 730 is

inserted an%%tﬁﬁg%g%ﬁzgoﬁ%%%ﬁﬁﬁe\?& IS RE F‘%@%Q@s@é%hﬁﬁ SFIRE-HIEEELR8 reservoir

701 and th&daHHor BECTS0 RiePihditaliBliotbeh e 0848008 Dasito rexharivéasienad 1o the FCC

board 407. BaEhecpthies et qi@@%ﬁepfa%lqﬁ%ﬁ%i@&ﬂ%‘??ﬁ%@é%@%g é?gséesé’e"“"e
ible tu iS

heads 907 of the stafjc paort valve 601. The other end of the flexible tube ent anLcﬂrpositioned
b
1 e JERRIVOIr 1'with respective static port valve 8071,

above
The accumulator valve 1001 is in the form of a holiow-bolt having a through-hole

1203, The accumulator vaive 1001 consists of a head 1213 and a holiow shaft

Adjacent to the head 1213, the shaft has a threaded portion 1030, a recessed

15 portion 1207 and a fruncated conical base 1200. The base 1209 aids in easy

insertion of the flexibie tube 730 that terminates above the static pressure sensor
403.

in order to assembie the static pressure stabiiizer 700, the static port valves 801 are
20 inserted into respective through-holes on the payicad adaptor 805. One end of &
flexible tube 801 is inserted and positionad to the output of the pitot 603,

Meanwnile, the accumulator vaive 1001 is inserted and positioned into the through-
hole 1019 of the pressure reservoir 701 and the cap 1007 is fitted onto the pressure
reservoir 701 to form an enclosed space. The conical head 1009 is inserted and
positicned into the respective base 1011 of the inlet port 705. The adaptor bar 750 is
fitted to the pressure reservoir 701 such that the embossing 1020 of the base 1008

mates with the recessed portion 1101 on the adaptor bar 750. A fastener 1003 jocks
the adaptor bar 750 and the pressure reservoir 701.

[
wh

30

One end of each of the fiexible tubes 703 is inserted and positioned on the

respecﬁve. head 1009. Similarly, one end of the flexible tubes 730 is inserted and
positioned on the accumutator vaive 1001.



pressure senor 403 of the FCC board 407. Likewise, the other end of the flexible 10 tube 801 is bent
and positioned above the dynamic pressure senor 403 of the FCC board 407. Figure 13 is a front view
of Figure 7 to illustrate the flow of free-stream when an aircraft moves vertically i.e. in a direction 1301.
As the aircraft moves in the direction 15 of 1301,1an induced free-stream 1303 flows around the
skirting of the static port valve 601 instead of ingesting into the static port valve 601. If the aircraft
moves downwards, the induced free-stream 1303 flows in the opposite direction. This helps in

achieving & IR AIALPIRS LS NRARUENES UGB L SO W G dueent of the

aircraft. 70 Figure 14 is a front'vi Figure 7 to illustrate t free-stream when an aircraft
moves hori58&l03.¢3A 'a anetapadiansh faatened HrEraft o reaid 488 direction of 1401, an induced

free-stream 1403 flows around the skirting of the static port valves 601 instead of ingesting into the
static port valve 601. This helps in 25achievigg.accurate static pressure measurements during
horizortal YﬁB@éﬁ%‘&ﬁF tﬁgeﬁgirﬁﬁ?ﬂg%ﬁygelgag Y dﬁ?ﬁgﬁérggg-E@&?ngj\ﬁ%\f;"ﬁfrﬁ?@%ﬂﬁ% port valve
601 mounté&eanis $& phyrp athtacaptorad@sa8dtillustrate the flow of free-stream 1503 in a direction 1501.

As 30 the free-stream 1503 flows past the head 911 of the static port valve 601, most of it flows
around the skirting of the static port valves 601. A portion of the free-stream 1503 e.g. at an entry

position 15058nPMEARIOWET e flaxiBli e of $he BchERtoARY IPEF RISt A PG ENERIG1. Under
normal circgrastans esnthe4pressure #ATYeckrenty Nasiine:1905 efslatisdertmalvaed will reduce,

causing a vacuum effect qver the cap openin us jntroducing error into the system. rder to
preven thigur%r?euiﬁg)mgibgr'ﬁ t&ﬁnec}iﬁﬁ%‘ﬁ gﬁ#o%hggée%eegjmﬁ'écr%%ﬁgaéc’%oa{(f%gff;%@ t%l%é():ap 901 have

sharp edgebaartetéird flow of free-stream over the static port valve opening.

Figure 13 is a front view of Figure 7 to iliustrate the flow of free-siream when an
aircraft moves vertically i.e. in a direction 1301. As the aircraft moves in the direction
15 of 1301, an induced free-stream 1303 flows around the skirting of the static port
valve 601 instead of ingesting into the static port vaive 801. If the aircraft moves
downwards, the induced fres-stream 1303 flows in the opposite direction. This helps

in achieving accurate static pressure measurements during upward and downward
movement of the aircraft.

20
Figure 14 is a front view of Figure 7 1o illustrate the flow of free-stream when an
aircraft moves horizontally i.e. in a direction 1401. As the aircraft movas in the
direction of 1401, an induced free-stream 1403 flows arcund the skirting of the static
port vaives 801 instead of ingesting into the static port valve 601. This helps in
25 achieving accurafe stalic pressure measurements during horizontal movement of the

aircraft,

Figure 15 is a partial cross-sectionai view of the static port vaive 601 mounted on the
pay-lcad adaptor 605 to iliustrate the flow of free-stream 1503 in a direction 1501. As
30 the free-stream 1503 flows past the head 811 of the static port vaive 601, most of it
flows around the skirting of the static port valves 801. A portion of the free-stream
1503 e.g. at an entry position 1505, may flow over the flat surface of the actuator

901 of the static port vaive 601. Under normal circumstances, the pressure above



5 The sharp edges induce a separating flow of free-stream at the entry position 1505. This helps in
minimizing the errors induced by the fast moving free stream over the entry position of the static port
valves. When the static port 601 is subjected to rotor downwash, a similar phenomenon as 10
explained in Figure 15 will be encountered. The sharp edges of the head 911 and anchor 901 can
assist in inducing a separating flow of free-stream at the entry position 1505 of the static port valve 601
whereby acaraisosiadic TEES NS BEHIINRIES AiRiIPRzAIRLe Saiing oL dRwnumsh JLaFigure 16 is a

cross-sectignal view of the sﬁg&: P%[t galve of Figure 15 to illustrate the effect of frontal pressure on

the static polt Valve BOT Bft RBe: GaRk B8 ey SheemnjicRides hracevrshtlifree-stream
1601 wheréthzniosnenive teprget andyoaEmptitelydltekrtuepironotehole19 heansipgosgsitional error.

To minimizg[UCBRRORIJoE ,jgr}@{éyr{@wagfogréggsﬁ%ggegd 9%%% d.the shaft 904 have three 20
| .

channels 903 that are at an angle of 120. Since the ree-stream "B OSSN Ee W0 Before

reachimg theFeXiHR GRS (PURR dashasring fiaw plisemsteanaidheatomyaiobtidredssGeam can be

reduced thamebyhissansingiismeawanorl Fatisdresswee AeartiRgenis s Heficepgy is further
compensatgrdmbﬁ/P%r!§su5?_t%btgtigt?cg at thet remaining static port valves which is not subjected to the
frontal 25pressure %uﬁaup.. igure P9% YR¥Hs the actual plots obtained without the static pressure
stabilizer 700. The data was collected at 0.6m altitude as indicated by the chart 1701. Depending on

the rotatiomgReRAHREM) Ydhesoier QdReErUNE, as%mgghlgwﬁﬁ%e 3Q.bro eller downwash or

suction also varieséas er chart 1705). As seen in the plot, an error in Ifi)elgh? 5660Eh 15m to
d“%ﬁ%‘

22 5m)waSHRRRgEd" GertoittedneRunEgatve it shatRagsselibtitoheadaghisa@ion a
conventionarstadicyiressinreassiason 4ttucih§ RigiesalLinghaws treraedualaifisPRiingdwith the static
pressure stgqgliﬁgﬁ 7p§i§ft eﬁﬁéess é}gcinvegtion Th§§ ta was again conducted at 0.6m altitude as
indicated by the chart 1707. FOF VaI’IOUSpI‘%'[at\I{g;'IVgp s%ﬁ'ﬁﬁ%f?ﬁ%”f@%r BiRUGePI§REM™S 1709), the
rotor downViEAE WiesiRitie Awacsabis drsdd astpedoantasil 1). It can be clearly seen that the error in

static pressure is reduced sharply within a resolution of +/-1m. This can be a breakthrough in
measuring static pressure under adverse conditions. Accurate measurement of data can assist in

deciding thé FB[FFo)5Hie8 SRR ¥atichdhe st rismlge of Figure 15 to illustrate
the effect of frontal pressure on the static port valve 601, Ofien, a static port vaive

601 may be subjected to direct frontal free-stream 1601 whereby the vaive cap 901

may compieiely biock the through-hole 913 causing positional error. To minimize

such errors, the inner surfaces of the cap head 902 and the shaft 904 have three

20 channels 903 that are at an angle of 120° Since the free-stream 1603 bends iwice

at 90° before reaching the flexibie tube 703 the pressure build-up because of

orientation of the free-stream can be reduced thereby increasing the accuracy of

static pressure measurements. This deficiency is further compensated by pressure

obtained at the remaining static port vaives which is not subjecied to the frontal
pressure buildup.

[
Ln

Figure 17a shows the aciual plots obiained without the static pressure stabilizer 700.
The data was coliected at 0.6m aliitude as indicated by the chart 1701. Depending
on the rotation speed (RPM) of the rotor of the engine (as per chart 1703), the
30 propelier downwash or suction also varies {as per chart 1705). As seen in the plot,
an error in the height (between 15m to 22.5m) was recorded. This demonsirates the

negative impact of propeller downwash 510 on a conventional static pressure sensor
401,



10 It will be appreciated by a person skilled in the art that numerous variations and/or modifications
may be made to the present invention as shown in the specific embodiments without departing from
the scope of the invention as broadly described. The present embodiments are, therefore, to be
considered in all respects 15to be illustrative and ot restrictive. For instance, the static pressure
stabilizer 700 can comprise components that are integrally made. The pressure reservoir 701
comprising, the base 1008, the wall 70, the cap 1007 and the inlet ports can be integrally made. The

payload aggpip 698 0gan ks lalaLe il ShARs. e hisslage gL the stati

port valves 601 can be altere appropriate provisions ma e payload adaptor 605 for
insertion of AL EREHD! FBYENEPTe 60 asnagdie conthster A froelitis e ndieetddn three 17

CLAIMS 14y systeimaiormeassengmatis prasmiespbansalieral ComRsising: aausalitypistatic ports
mounted o%%ﬁﬁlﬁela e %f the aircraft, whtereln 5outputs ofde ch of thﬁ sta% IC‘I }lt)orttts arebconnected to a
pressute st o ,eaﬁ or downwash or suction was measured (as per chart ). it can be
clearly seen that the error in static pressure is reduced sharply within a resolution of
+/~1m. This can be a breakthrough in measuring static pressure under adverse
conditions. Accurate measurement of data can assist in deciding the appropriate
_ tocation of the static ports on the fuseiage.
10
it will be appreciated by a person skilled in the art that numerous variations and/or
modifications may be made to the present invention as shown in the specific
embodiments without departing from the scope of the invention as broadly

described. The present embodiments are, therefore, to be considered in all respacts
15 to be illustrative and not restrictive.

For instance, the static pressure stabilizer 700 can comprise components that are
integrally made. The pressure reservoir 701 comprising, the base 1008, the wall 70,

the cap 1007 and the inlet ports can be integrally made. The payioad adaptor 605
20 can be tailored 1o mateh the shape of the fuselage.

The number of the stalic port valves 601 can be agltered with appropriate provisions

made on the payload adaptor 605 for insertion of the static port valve 601.

25 The number of the channels 603 can be more than three,



the pressure stabilizer is operable to provide average pressure from the plurality of the static ports to a
static pressure sensor located on a flight control czj;wputer (FCC) board of the aircraft, and wherein
each of the static port comprises a static port valve ‘comprising: 10a receptacle operable to be inserted
into a throu&hﬂgm&of payload adaptor; and a valve cap co-operable with the receptacle, wherein
the valve cap’is operable to regulate static pressure entering into the stabilizer. 152.The system of
claim 1, wherein the receptacle comprises a cylindrical head and a base, the base comprising a

through-hole along Lo et Wherein B BRse iSRRIl O he-seiiRgHgiR,2 through-hole of the

payload adaptor. 3. The system according to claim 1 or 2, wherein the recepfacle has a through- 20

hole and comprisésPi AR Gl RbaRaTRITHENsC gdas dreeiaae RE e REEHAEaMbSEIT onnected by

recessed portionspipere st therbntHarsharrbis-apaablstecescivartbeyalye saBilded hggystem
according to claims 1, 2 or 3, wherein the. conical has a 900 25undercut forgr'tﬁ)?oin%qa flexible
puP S

tube, wherein the TSCBISTNE CHARLERS d% STREAR ot e LoIfe o RS IARs RECHRL: & sbilizer.
5. The systefmratsodinigetcaty poenfithe ptetedingsslamsendoermicetied valve daghconprides a

substantialIMH&[}@Q@@&@&%@&%@@%@R%q%es and a 30cylindrical shaft, wherein the receptacle

is operable to receive the shatft of the valve cap. o
wherein each of the static port comprises a static port valve comprising:

10 a receptacle operable to be inserted into a through-hole of payload adaptor;
and
a valve cap co-operable with the receptacle, wherein the valve cap is

operable to regulate static pressure entering into the stabilizer.

15 2. The system of claim 1, wherein the receptacle comprises a cylindrical head
and a base, the base comprising a through-hole along its length, wherein the base is

operable to be inserted into a through-hole of the payload adaptor.

3. The system according to claim 1 or 2, wherein the receptacle has a through-
20 hole and comprises an annular head with sharp edges, and a truncated conical base
connected by recessed portions, wherein the annular head is operable to receive the

valve cap.

4. The system according to claims 1, 2 or 3, wherein the conical base has a 90°
25  undercut for gripping a flexible tube, wherein the flexible tube connects the output of

the static port valve to the input of the stabilizer.

5. The system according to any one of the preceding claims, wherein the valve
cap comprises a substantially flat head with substantially sharp edges and a
30  cylindrical shaft, wherein the receptacle is operable to receive the shaft of the valve

cap.



18 6.The system according to any one of the preceding claims, wherein the inner surface of the valve
cap head and the shaft have a plurality of channels that lack material, wherein said channels are
operable to control the static pressure input. 57.Thé& system according to claim 6, wherein the

channels ar spaclle?d at 1200. 8. TQe S)éstem accorc}igg to anéﬁg)ne qf the pr%gedjn claims, wherein
the pressure’ stabili 8o B}igcgg?r ng Oaaﬂlyeggﬁrg reSeRIGHT 'P%E@i‘\’}?ﬁ’g% eﬁg'Br s?shnr%e{rom the
plurality of stafiscéOpbthealeycarsp heah aetunsukdtsit velve pogitiatitd ct cherbvese fhrdssake reservoir

for directing ihe, Auetgs SIRLG RIERSYIEOUID IO IS LS MBPHU S SROSPLGEALSHLop the FCC. O

The system according to claim 8, wherein the pressure reservoir has a 15 cylindrical wall, a base and
an annular cap, the inner surface of the cylindrical wall and the outer surface of the cap having

screw-threagls whetRbyyaterciezefirmpcedaifargerhuRanthecrpislited sniedhapregsure reservoir.

10. The system according to claim 9, wherein the pressure reservoir comprises a 20 plurality of inlet
ports communicating with a corresponding static port valve, wherein the inlet ports are mounted
radially andgat equdladistehan arthedngetosanfigcersd the thall preteding syisbem agberdimgtite claim 10,
wherein the il%!?éu_ﬂ%rét%%' %;s H 5€ 25 and an arm, the arm comprising a truncated conical head
connected 8y a recesseE port(?f)ﬁg,?pwgeréin the head has a 90 undercut for receiving and gripping a
flexible tube conn&clrRfetresirsetiveirstaticgsaivingveatic pressure from the pluraiity of static

10 port valve; and
an accumulator valve positioned at the base pressure reservoir for directing

the average static pressure output to the static pressure sensor located on the FCC,

9. The system according to claim 8, wherein the pressure reservoir has a
15 cylindrical wall, a base and an annular cap, the inner surface of the cylindrical wall
and the outer surface of the cap having screw-threads whereby a enclosed space is

formed when the cap is fitted onto the pressure reservoir.

10.  The system according o claim 9, wherein the pressure reservoir comprises a
20 plurality of inlet ports communicating with a corresponding static port valve, wherein
the inlet ports are mounted radially and at equal distance on the outer surface of the

wall.

11.  The system according to claim 10, wherein the inlet port comprises a base
25 and an arm, the arm comprising a truncated conical head connected by a recessed
portion, wherein the head has a 90° undercut for receiving and gripping a flexible

tube connecting a respective static port valve.

12.  The system according to claim 11, wherein the base of the inlet port head
30 comprises internal screw-thread for receiving corresponding screw-thread on the

recessed portion of the arm.



12. The system according to claim 11, wherein the base of the inlet port head 30comprises internal
screw-thread for receiving corresponding screw-thread on the recessed portion of the arm. 19 13.
The system according to any one of claims 8 to 12, wherein the base of the pressure reservoir has a

through-hol,? for r%@eivin the accu uIa{or valve, 14. The s%s%rqzaccgrding Eﬁ cLaérsneaothone of claims

810 13, whe?éin the B uer%qu?a(i%?rvg}ge%g@é?ﬂ%ﬁgﬁ%mg along’its er%?h, %accumufa?or valve

comprising pagsanrataséreai;asd: throughhofieioshafieiwhneréie acjaorieier #aivikead the shaft has a
threaded portion, a recessed portion, and a truncated conical base for inserting a flexible tube, the
10flexible tube terminating above the static pressure sensor on the FCC board. 15. The system
according td%laim B8y S0t AsRFEB% e 4CRifhenYortiShg A adidfor Bar ¥o1eERiEitiHRing the
pressure stabilizaniadhe/bRE; and a fastrreciordosling the assgmbinef aressunateesesvwair, the
accumulator 15valve and the adaptor bar. 16. The system according to claim 15, wherein the adaptor
bar compris@@ﬁrm%gh-hole on either side for mounting the pressure stabilizer to the FCC board;
20a through-hole atthencéanteesal, eeckiving the pressure reservoir and the

a hollow shaft, wherein adjacent to the head the shaft has a threaded portion,
a recessed portion, and a truncated cenical base for inserting a flexible tube, the

10 flexible tube terminating above the static pressure sensor on the FCC board.

15.  The system according to claim any one of claims 8 to 14, further comprising:
an adaptor bar for positioning the pressure stabilizer to the FCC; and
a fastener for locking the assembly of pressure reservoir, the accumulator

15 valve and the adaptor bar.

16.  The systermn according to claim 15, wherein the adaptor bar comprises:
a through-hole on either side for mounting the pressure stabilizer to the FCC
board;
20 a through-hole at the center for receiving the pressure reservoir and the

accumulator valve.

17. The system according to claim 15 or 18, wherein the adapter bar has a
recessed portion for co-operating with an oval shaped emboss on the outer surface

25  of the base of the pressure reservoir.

18.  The system according o any one of the preceding claims, wherein the aircraft

is an unmanned aerial vehicle (UAV).

30 19. The system according to any one of the preceding claims, wherein the aircraft
is capable of vertical take-off and landing (VTOL).



accumulator valve. 17. The system according to claim 15 or 16, wherein the adapter bar has a
recessed portion for co-operating with an oval shaii)ed emboss on the outer surface 250f the base of
the pressure reservoir. 18. The system accordingo any one of the preceding claims, wherein the

aircraft is ag unmanned aerial vehicle (UAV). 3019.The system according to any gne of the, preceding
i, whedin 1 R P N S A P S A P e
according tis anfyeor@ib¥ tHelpkeéding claims, wherein the aircraft is a FanTail VTOL UAV. 21. The
system according to any one of the preceding claims, wherein the 5payload adaptor is integral to the

fuselage. 22. A method for measuring static pressure of an aircraft comprising: mounting a plurality of

static ports ®h the RSNGEEBY PREATFERSI IR AN HeBRpirstiiRacHAMPe WhaTERoE o a

pressure stphilisas ddpevidingayerageneressisgdrom the plurality of the static ports to a static
pressure sensor located on a flight control computer (FCC) board of the aircraft, providing a static port
valve for each of the static port,

22. A method for measuring static pressure of an aircraft comprising:

mounting a plurality of static ports on the fuselage of the aircraft,
connecting the outputs of each of the static ports to a pressure stabilizer,
10 providing average pressure from the plurality of the static ports to a static
pressure sensor located on a flight control computer (FCC) board of the aircraft,
providing a static port valve for each of the static port,
inserting a receptacie into a through-hole of payload adaptor, and
providing a valve cap to the receptacle for regulating static pressure entering

15  into the stabilizer.

20
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inserting a receptacle into a through-hole of payload adaptor, and providing a valve cap to the
receptacle for regulating static pressure entering 15into the stabilizer. 20 25 Apparatus And Method
For Measuring Static Pressure in An Aircraft ABSTRACT 5System and method for measuring static
pressure of an aircraft are disclosed. The system comprises: a plurality of static ports mounted on the
fuselage of the aircraft, wherein outputs of each of the static ports are connected to a pressure
stabilizer, and the pressure stabilizer is operable to provide average pressure from the plurality of the
static ports to a static pressure sensor located on a flight control computer 10(FCC) board of the
aircraft. Figure 7b 15 20 21 '

Apparatus And Method For Measuring Static Pressure in An Aircraft

ABSTRACT

h

System and method for measuring static pressure of an aircraft are disclosed. The
system comprises: a pluraiity of static ports mounted on the fuselage of the aircraft,
wherein outputs of sach of the static ports are connected to a pressure stabilizer,
and the pressure stabifizer is operable to provide average pressure from the plurality

of the stafic ports to a static pressure sensor located on a flight control computer
10 (FCC) board of the aircraft.

Figure 7b
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