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 5 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 wel| as fixed-wing aircraft. BACKGROUND 10
Accurate static pressure measurements are important for maneuvering an aircraft. Figure 1 is a

schematic block d f a copventignal pitot-static system 100 of an.aircraft. The pitot-static
system 100 genegf\EF?y£ ?:%%#%.52 Cgﬂi ae%ﬁéj%ﬁ%% s;ua"gl%t)'lgg%é?téfgﬁjsgﬁ%iBiﬁ)’f—éﬁ%ﬁf@%struments 103,

105, 107. 15An altimeter 107 measures the height of the aircraft with respect to a fixed reference level.
A vertical spegel indigaiguERbrmgasures the rate of accent or descent of the aircraft. The altimeter 107
and the verti%g\l%sr)eed,indicator 105 are operated by the aircraft's 20 static pressure system

t

comprising a' SatBYFEHO b EeRIESA R Afe BafPRBGIE A1 MethotilepBItansing afi@isening on
the extetior afrésewiciaftforasensingrthessiiatiapressurersrtitheratmesnbesic pigsauresakag altitude at

which the airﬁi@tﬁd flyi ti rt is often a flush-moynted hole. on,the fusglage of an
aircraft and Ioca’qeg sjféc‘nhgj[ﬁ-gal%gltr cgn%ﬁr%sgﬁ%ges?ggaipstaa?icagFergsqu%iﬁng & }%ilyt dﬁ%i&%ﬁbed area.
An airspeed AV I0% hasaeites firedynaeniggrsssure 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 sysé%&%rﬁg&(g a pitot tube 101 for 30measuring the dynamic pressure.

10 Accurate static pressure measurements are imporiant 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 generally consists of a pitot tube 101, a static
port 108, 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
aircraft,

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 aiternate static source
111. The static port 108 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
flying. 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 relatively
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 siatic

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 vehicle (UAV) 300 and Figure 4 is a perspective view of a

flight contral, F oard 407 used ip the UAY of Figure 3. Figure 3 shows a pitot tube 305
attached 10 1N A P S S o Rl 4R R g AL e BB S8401 10

(Figure 4) GRIPFEE Bdafer arwigestiCaidird . 46igise biadapifotesthicrnideecsagimagt of the
luselage 3t Siarnieuaiageind i5fahe MPSRIIERY SABIR.R SIBllRI5RSYLe SpNeR; 05 located

on the FCC board 407 is able to sense the atmospheric pressur Isa perspe%tive view of
a conventioaF £8R T8 VTOL UAV 500. The FCC board 407 is integrated into the middle segment of
the upper fuselage 501 sting on a circular shroud 503. Unlike the conventional fixed-wing UAV 300,

static press . re influenced by propeller down-wash 510. The propeller down-wash
510 is unstfa{ggj%ﬁ%ﬁ?ﬁ%ﬁ%@%tvgﬁ%ﬁ?eas%%ﬁ%%{ﬁgg% Fr MRE B Bt Fements

fluctuate e ) o0 B RN i) Eetifu e palithesigineiependtinight constaob R THiSCAUSes the

aerial vehicky5R4ter resenateratiiawRerating heigi, Th 0 | ered even when the
aerial vehicle 500 is h%eri g in a gust egvironmgﬁ%ro:grisgl\%% gt@@o%?t%%ég%ﬁ?b ‘?‘?1%)

phenomendh SR8 &LHE h%r‘i’"fﬁ%r%qg gehspreriethindior sraerinemsermresgiing difdction. During
flight, e aiffiyessdreidsigitly ditereaoat ditterOCpasiiansmareuashtae edatonelapaircraft. There
iS no positi feri er t which the air pressure, for all angles of attack, is identical
to the atmoQE{é .eréiﬁ??e){s{’s%u%%gt{aﬁ%ge %ﬁ'ﬁ@%ﬁ%&%fﬁ%g elr%Pg B WP PR R SR irPpressure
causes an &FOFiRSONE srmsae fifickraiesnandhatifeterhrerd A tie abispeeddnsicated on the
airspeed in@igasepHdl2. pkbés @ or is known as position error. Position errors in a pitot-static system can
be extremely dangerous to the 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 > Therigioresitsis: qrtispb ttiveositiercihe ciatisroranrapvsiiigTahersthatoealair ressure in
flight is always, eoi 10;1h te from the aircraft Position errors can be of two types
namely "fixé%d\‘%rrors" Fgﬁg?%/gék%sﬁlg@rﬁg;&%i%ae %ergtéjrﬁt%?rg@ ?ﬁgﬁﬁ@%ﬁ) citieting BArticular make
of an aircraft. ¥SHEDRNEREr S Gt e éaliicathpyrentenivneldises)-vinh s dsobmeeipanetsthat may

obstruct therflewabmiéney sibiaramBEICE RUMRISHERA ALEHCEAE. JALAUAN SRR may be
positive or rwgs%tlgiqde endlré% on factors, such as airspeed, angle of attack, aircraft weight,
|

TRt GhY SRt 7 RESELUPHIRiEBHIRs A o Faftur AP TES SPere is thus a

acceleration, aircra con?lgu
need @fprovigesareaisper ducieate avethad ddemagingngirtatic OreasUERdarpleilthas seek to

address one@fsmaRf REMPEALAYEHISALVENEIESicle 500 to resonate at its operating height.
This phenomenon is encountered even when the aerial vehicle 500 is hovering in a
gusty environment or moving at a constant height. This phenomenon also occurs
when there is a change in angie of attack {A0A) or heading direction,

During flight, 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 atrmospheric pressure at the
altitude at which the aircraft is fiying, The difference in pressure causes an error in
30 the altitude indicated on the altimeter 107, and the airspeed indicated on the
airspeed indicator 103. This error is known as position error. Position errors in a

pitoi-static system can be exiremely dangerous to the flignt of the alrcraft.



SUMMARY According a first aspect of the present invention, there is provided a system for 20
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 stafjc ports are connected to a pressure stabilizer, and
the pressure stabilizer is operable to provide avetage pressure from the pIuraIity of the static ports to a

static presgtg%)aﬁgﬁ%l%g{%d Eg Vgll.gg};rg%ng% %%na% PéFC%CR %par the alrcraft 25 The static

port may comprise a static port valve comprise a recep operabie 10 e & PISETHEG Glt8™h
through-hAE GEP 4 iEaraniies; tha drasvsirecapresseiscratietoithtiscaimsefitddieraitrerdin the valve

cap is operighigiiaregptaiadate Q{@t&,swt%f@ﬁegdﬁwmm%%%hé'ﬁat% EsERrE Rl may comprise

a cylindrical h ad and a ase comprising a through-hole along its length, wherein the base is
operable tdsb%wf’?g@r?gaqﬁ%@%’?&?ﬁﬁ%&%@f@tﬁ@rﬁa%éﬁ H88ptor, 4 The receptacle may have a

through-hole and comprises an annular head with sharp edges, and a truncated conical base

connected pyJdecessed nortions, gr&‘) @ﬁamgl?# qijgrgpgr{gb{,eaﬁ%g ceive the_valgr()e cap. 5 The

I,
conical base may have a 900 undercut’for grippin le tube, wherein the flexible tube connects
the output 8Ffé &fatReET R et %Wf@%t%m@fe of 16 wiveTtaanaicempse a

substantialbr§iahesd yyitkmihatantialy, Staredagsriangdasyindrical shalirwhergindhe receptacle

is operable l;ro receiv, ailfﬁ e shaft oﬁthe valve cap The inner surface of the valve cap head and the

7 Lhitit yngf\?fﬂgg Hg?syt?l‘éﬁr%&?meﬁ‘i’ge\ﬁherem said channels are operable to control

shaft may Fade a p ura
the stafic 15pressure input. The channels may be spaced at 120. The pressure stabilizer may

comprise apEEsHIEGSERR HIOHERARY IBORI e, depending on factors, such as airspeed,

angle of attack, aircraft weight, acceleration, aircraft configuration, and in the case of
helicopters, rotor downwash.

15 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

According a first aspect of the present invention, there is provided a system for

20 measuring stafic 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 cperabie to
provide average pressure from the plurality of the static ports to a stafic pressure
sensor located on a flight controi computer (FCC) board of the aircraft,

25
The static port may comprise a static port valve comprise a receptacle operabie to
be inseried into a through-hole of payioad adaptor; and a valve cap co-operabie with
the receptacie, wherein the vaive cap is operable to regulate static pressure sntering
into the stabilizer.

30

The receptacie 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.



pressure from the plurality of static port valve; and an accumulator valve positioned at the base
pressure reservoir for directing the average static pressure output to the 20static 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 oufer surface of the cap having screw- 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 theTigtasitsare mgunied saflalyandiarrabisiance en fe ot ks iace arine wall. 30

The inlet port may co r;lse a base and an arm, the arm comprising a truncated conical head
connected b%pge%c%%%] BORRIR WREREIORRS HOXWpeieth B TGRassed reFieRe VNG raRdtERipping a
flexible tubeacomnitedtiey & respebivie statitrpontualing cipe base of the inlet port head may comprise
internal screw-thread for receiving corresponding screw-thread on the recessed portion of the arm.
The base of the pressure reservoir may have a through-hole for receiving the 5 accumulator valve.
The accumul&FIBIRA R e B YR8 R -Hotemiohtpiterieni alfexibeutiotatonseiretcemprising an

annular heafleap@ abeliennsbaftwhatein adiacenkioghs head heehalli has adhugagled 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 10 The system may further comprise
an adaptor Parefeeositioniay teenprisse eistadiizdly tathebC Gtaadmfasiane s feidoskias the

assembly Of RISy ERREr YRly NHBREH NI ¥Rlve And the adaptor bar, o ehatt of the

valve cap.

The inner surface of the valve cap head and the shaft may have a plurality of
channels that lack material, wherein said channels are operable to control the static
15 pressure input. The channels may be spaced at 120°.

The pressure stabilizer may comprise a pressure reservoir for receiving static
pressure from the plurality of static port vaive; and an accurnulator valve positionsd

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 cylindrical wall, a base and an annular cap, the
inner surface of the cyiindricat wall and the outer surface of the cap having screw-

threads whereby an enclosed space is formed when the cap i fitted onto the

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

30

The inlet port may comprise & base and an arm, the arm comprising a fruncated
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 vaive.



15 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
20emboss on the outer surtace 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 Iigy58% HdhT dNigiROL bead My paysuisdrisiorhweyemetiiess drioeseifinelage. 75
According tedrsepengiaspesihofraaddiesest aaion.dReis &8 Proyided 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, providing average pressure
from the plufélitybebthe30satiegans tesestatic pesswesentonlgtatettofva fighiveential center

(FCC) board ol alsrally<> AR IEE DR SERIETION OF THE BRAWINGS Emhofients of the

invention will be better-understood and readily apparent to one of ordinary s e ant from the
following writ@nPGELE1HRIGh VBYSv4)BPEXAM AR aRRUiahdaReoAih&iGR KN Qhéw‘rmﬁt in which:
Figure 1 is aagehematicthioakdiageashat gonyentenabpiotstatis %é@glé@f;ﬂﬂ@w?rﬁa Eigure 22a_ls a
sketch of a ¢conventional pitot tube; Figure 2D is a sketch of a conventignal static source; Figure 2c is a
sketch of a g%ﬁ‘\‘,’g%fg ﬁgpgc@gtpg%ﬁg% qb s?ex%ng a ﬁex}ue ?ube, tﬂe lexible tu%e ferminating

above the static pressure sensor on the FCC board.

10
The system may further comprisean adaptor bar for positioning the pressure
stabiiizer to the FCC; and a fastener for locking the assembly of pressure reservoir,
the accumulator vaive and the adaptor bar.

15

The adaptor bar may comprise a through-hole on either side for mounting the
pressure stabiiizer to the FCC board; a through-hoie at the center for recsiving the
pressure reservolr and the accumulator vaive.

The adapter bar may have a recessed portion for co-operating with an oval shaped
20 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 capabie
of veriical take-off and landing (VTOL). The aircraft may be a FanTail VTOL UAV.
The payload adaptor may be integral o the fuselage.

2
th

According to a second 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 fﬁselage of the aircraft, connecting the outputs of each of the siatic
ports fo & pressure siabilizer, providing average pressure from the plurality of the

30 tatic ports 1o a stafic pressure sensor located on a fiight control center (FCC) board
of the aircraft,



10Figure 3 is a perspective view of a conventional fixed wing UAV; Figure 4 _is a perspective view
of a flight control computer (FCC) 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 assemlly in accordance with an embodiment of t_he present
invention; Figure 7a is a perspective view of the static pressure stabilizer assembly_of_Flgure 6
integrated irBRtEE BEBORIITIBN OF THEDRAMNEGS perspective view of a cogjlplete static glres?ure
stabilizer sygigm), | Fl ' op.view of the stafic pressure stabilizer assembly o
Figure 6; Y Figu?ggégﬁ Eagrr?n egxipﬁ\égc}’gﬁ rgg@slgbegcg\?\g%ﬁeuvvd&rgt%?ati%%orrﬁé{wg”?r?%fg&gF&a{?{b@e with an
embodimenPbPIRBRregEHthiEnasHrom the friguie®wittarpdespactive, ipway thicssampienents of the

static port V@M@,(ﬁntﬁﬁi@ﬁ;e@@ign wﬁ{qgéedmﬁggqph%%;spective view of an assembleq static port
valve of Figure 9a;_. igure 10%%5 a éPerspec{{give view of a pressure reservoir assembly in

F © . N
accordance with ah SHBadiTERt SR PR HIRREMGh 2B gR I CTBbREC S alip IBY RN &Fspective

view of Figus® B0araft, Figure 11 is an exploded perspective view of a pressure reservoir and an
adaptor bar used Figyire$ 1022064005 £ - ventional 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 parspective view of a conventional fixed wing UAV,
Figure 4 is a perspective view of a flight contro! computer (FCC) 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
15 stalic pressure stabilizer assembly in accordance with an embodiment of the present
invention;
Figure 7a is a perspective view of the static pressure stabiiizer assambly_of
Figure 8 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 assembiy of Figure 6;

Figure 8a is an exploded perspeciive view of a static port vaive in accordancs

with an embodiment of the present invention;

Figure b is & perspective view of the components of the static port vaive of
25 Figure 9z,
Figure 9c is another perspeciive view of an assembied siatic pert valve of
Figure Ba;
Figure 10a is a perspective view of a pressure reservoir assembly in
accordance with an embodiment of the present invention:
30 Figure 10b is an exploded 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.



Figure 12a is a perspective view of the pressure reservoir of Figure 11 with an accumulator valve;
Figure 12b is a sectional view of the pressure reservoir of Figure 12a; Figure 13 is a front view
of Figure? to illustrate the flow of free-stream when 5an aircraft moves vertically; Figure 14 is
another front view of Figure 7 to illustrate the flowof free-stream when an aircraft moves horizontally;
Figure 15 is a partial cross-sectional view of the static port valve mounted on the payload adaptor;
10Figure 16 is a cripssdehdaal piespadtiltevitatiof pod palve sebiretoditofRignins ffeavtieam;

Figure 17a gmmé?&%ts obtained using the aircraft of Figure 5 the without a static pressure
stabilizer; an Figure' 17b shows actual plots obtained using the aircraft of Figure 5 with the
15static pressure StabiRze?taiscd fiFiPtE afPembitfrhersor thesrpedmimatiddeDETAILED

DESCRIPTION Emjoeiments:friie Reasentinyention Mravideamiualityatsiadicaartyalyes

positiongd on the fuselage of an ai[-&aft so that an average pressure is measured for 20 improving the
accuracy du?ﬁl@‘%% [ f?&h\f%gﬁ vers. The static port valves advantageously assist in collecting
localized static preSgure & iesperttiveipositiensd i iherfuBatagesiaie imrioizoidgresratsahhe output of

the static po@h@%sg??%gﬁp&%?gg%ﬁ&g@ic pressure stabilizer, which accumulates all the local

static pressure. Any differential pressure reading will be balanced within an enclosed 25space of the
static stabilizer to fiel3He A PerHBECRESEarEA02 YR CpiBsstirtisBRRoEIedTEd BRI FCC board
through a flexiblesiuhel afipRpdiments of the present invention provide a system for measuring static

pressure in an aircgaft independent of airspeed, aircraft wejght, acceleration, angle 3Qof attack (AoA),
rotor d c@vnwash 0%?%5 iﬂ%uﬁilge &I .—secfcigneﬁ view o? the stgtzc port vaive sub;ecigd to frontal

free stream;
Figure 17a shows actual plots obiained 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 stiatic pressure stabilizer according to an embodiment of the present invention.

DETAILED DESCRIPTION

Embodiments of the present invention provide a piurality of static port valves

positionad 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 valves

advantageously assist in coliecting localized static pressure at respective positions

on the fuselage while minimizing errors. The output of the static port valves are

connected to a siatic pressure stabilizer, which accumulates &l the iocal stafic

pressure. Any differential pressure reading will be balanced within an enclosed

2
n

space of the siatic stabilizer to channe!l the average pressure to a stafic pressure
sensor located on the FCC board through a fiexible tube

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



8 Embodiments of the present invention minimize position errors by eliminating fixed errors i.e.
calibrating each individual model noting that all identical models of an aircraft will have the same
calibration factor. SEmbodiments of the present invention provide a system for measuring static
pressure that can minimize position errors by elimgating variable errors to a tolerable value by
introducing static port valves and a pressure stabilizer to the existing static pressure sensor.

10Embodimemisodirtiestpresthnt Presatibmyrotictenairsysitenptaltime aswio @ platininagagLigsthat can be
deployed in hpth fixed-wing alreraffs.and; @E%‘me I ?i n iof the present invention prowd_e a
system for measurin %tatic prgssure t‘ﬁgit h_as ghe%f‘%lﬁ?ﬁ OEE% a%agt%r(‘% 5 iar?l?ggllgg%%qu any profile.
13 EmbodinfrTEbMh e hsmeame Atk piovidstarsystem for measuring static pressure that can be
integrated into any preferred location on the aircraft. ~ Embodiments of the present invention proylde
a syste foré;%%%gurigr% stg%ic hZOpressure that is adaptable to any static pressure sensor Figure 6 is a

perspective Vien of tha EanTairv PGSO Y ERQUrEBYIR U ding S STatC b reESSHI R 5iEr system
700 (refer Frjass¥B) thaiceard aricenigith posiEntbadinrentof diepresentimiesitionrrdt The static

pressure stalzseYeif BOGHRIGgKR Wil arcupshiRrd SR AN LBt gigdaly to the
middle section of the upper fuselage 501. The static
existing static pressure sensor.

10 Embodiments of the present invention provide a system for measuring static
pressure that can be depioyed 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 adapted to a fuselage of any profile.

Embodiments of the present invention provide a system for- measuring static
pressure that can be integrated into any preferred location on the aircraft.

Embodiments of the present invention provide a system for measuring static

20 pressure that is adaptable to any stafic pressure sensor

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

The static pressure stabilizer system 700 is integra! with the circular shroud 503 and
ts mounted co-axially to the middle section of the upper fuseiage 501. The stafic
pressure stabilizer system 700 is integrated to the payicad adaptor 605. The payioad

adaptor 805 has a piurality of through-holes for receiving a respective static port
30 wvaive 6801 or pitot 803,

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



pressure stabilizer system 700 is integrated to the payload adaptor 605. The payload  adaptor 605
has a plurality of through-holes for receiving a respective static port 30valve 601 or pitot 603. 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 flexiblestubes 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 tHeszytigelrktal wiadWingOgtafagivinlesipest 505 isradapiedstureceiverane End gha respective
flexible tube each flexible tube 703 is connected to a r ctive static port valve
601 so that_t%é)tgtgt%?%ﬂ%a%?g ggﬁ ac_)n%‘ﬁ%e"gé gr%s{éﬁr rfaesé?'é‘r@oﬁ‘r'ﬂoérrg n ﬁﬁ?%ﬁ%%%%suﬁ%aﬂon. The
pressure resergdIFEESRrreserERibdinteRtindsc@n starspord \eaiveisis f foun adiptontHaRY 50, partly

seen below HetRIRSHAM RSN, MHa P APHRISHALArSHSRRHRMIUAL BRiRIRSSURITeservoir

701 to the F%%b ard 407, Figure_7b is a perspective view of a complete static pressure stabilizing
system 700 ¢8 &Qr?s‘iﬁgnfsh%%t’é@éf SraHenIBH TIbes6d Preidl O SRiCBRPRITNE 1%RiEMHR ted to a
pressure rese@@oirié0ditisatisi rigiehcimitestives toneo7as adepioetiat 16& Ahidgive &isagop view of the
static pressuig Waliiags ARPRIDLAORA Figireo gt shaulpglourlieubie lubes rpg at an angle

of 90 and connecting a respective inlet port /01 and static port valv S0 seen are the dynamic
pressure serfSGRADNIGHIATstANE Pressuie KERs6H40R o the BOCIsIRRIYMDZS Gwe FBiEneCs! a flexible

tube 801 conpgals amminpereaGef the Piat BasinRlshaw), while e otbesendderminatgs above the

dynamicepreSﬁt%(r;e %/%glsor 403 SimilarI%/ one end of a flexible tube 730 connects the_ output of the
pressure resBIBi a(ﬁd’ts?ﬁgﬁlﬂ}%ﬁ'I@Wﬁﬁgﬁéﬁaﬁ@%iﬁgﬁe@5%\5@918%?%3%@5%@ sensor
401. 25The pressure reservoir 701 normalizes the static pressure from the static port valves 601 by

obtaining an g%ﬁpg% %f Qrg&.@\yg@g@&g%@%@gr@ﬁl}é@% gt&q&&r%}y@é\ég%@ébiﬁgg godgggé%e?b%servoir 701

also acts as a buffering reservoir to prevent sud anges in pressure caused by abrupt movements
of an aircraftc30PHE Helabletbaksis opabrermplonfienible stigrnprissure semingeiesyistem 700 to

any fuselages phespliesratsnese/oir0d Real ReRbrBasioaRG s eantesof the payload adaptor
605. Raltgler, the pressure reservoir 701 can be located away from

Figure 8 is a top view of the stafic pressure stabilizer assembly 800 of Figure 7

clearly showing four flexible fubes 703 at an angle of 80° and connecling a

respective iniet port 701 and static port valve 601. Aiso seen are the dynamic

pressure sensor 401 and static pressure sensor 403 on the FCC board 407. One

20 end of e flexible tube BO1 connects an inner end of the pitot 803 (not shown) while

the other end terminates above the dynamic pressure sensor 403, Similarly, one end

of a fiexible tube 730 connacts the output of the pressure reservoir 701 (not shown)

while the other end ferminaies above the static pressure sensor 401.

25 The pressure reservoir 701 normalizes the static pressure from the static port valves
801 by obtaining an average of pressure received from the static port valves 601
The pressure reservoir 701 also acts as a buffering reservoir {o prevent sudden

changes in pressure caused by abrupt movements of an aircraft.

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

payioad adaptor 605. Rather, the pressure reservoir 701 can be located away from



10 the center of the payload adaptor 605 or anywhere in the fuselage 503 and the length of the flexible
tubes 703, 730, 801 can be 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. Accordinglyl&uitable 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 m%eﬁecgp?{nﬁtér??al%ﬂf’%dIi@@ﬁ%i&r%c?ér?d‘%h@iﬁn@ dherfiealagsisiheae thedeirin or
aluminium. Ehethiexiie fiexiels 1Bas 730, Bd, srayde madpmbealisiicaa-dhe pressure reservoir 701
is made of delrin.  Figure 9a is an exploded perspective view of a.static port valve 601 in accordance
with an embodiment of the present invention. The static port valve 601 can help in 15eliminating errors
that are indUEEdPESERYGY SRFEMSIDT AN Mierafvtael tiotbed owmnigsh T IseasitatiorpeeivalVeng01 consists

of a valye capRPdcand a48c G IS ] f.a rivet. orising, a button-shaped
head 902 ane{j%{?ﬁcgl?ndrical S 9;%%56.9%(?{@&%%%géggr%%%&nggﬁicég%@maﬁg the shaft 904 have

three channe GO XAER I gReGP NI HMlBRIs iR e Haled slvesiaterpréions e The
receptacle 909 frsoan adapitardisad Sdwesnthprit ngatedseamicalPase &07p The head 911 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 9T POFHHE e yelere G0N gertialy madeariconaesedgibs: Kiraryeiiedead002 of the
cap 90 hanatiagP-edaRsal e Ak VeI INEE0F the static port valve
901 revealiwﬁg?n ner argeagg)f ct}%'te @a %ggf{?r?d% ?h?ﬁgﬁcﬁogé%%%%%’h?ﬁg 9?%830 is seen at
the center of the TACRPIARIE SHSOFTUIPRoLBR-HERS U PeRYakdiDd dameashart 98lErof 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 flugl)wigh @ﬁ%?ﬁ%éﬁcfepgptg&pee W 2 static port vaive 801 in accordance

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

Pt
th

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

The static port vaive 601 consists of a valve cap 901 and a receptacie 909. The cap
901 is in form of a rivet comprising a buttor-shaped head 802 and a cylindrical shaft
804. The inner surfaces of the cap head 902 and the shaft 904 have three channels
200 803 at an angle of 120° These channeis 903 act as pressure inlet ports. The
recepiacie 909 has an annular nead 811 and a truncated conical base 907 The
heac¢ 911 and base 807 are connected by two recessed portions 806, 808. The
conical base 907 helps in easy insertion of the fiexibie tubes 702, Furthermore the
base 807 has a 20° undercut for gripping the ﬂexib!e_tubes 703. The head 911 of the

‘receptacte 909 has sharp inner and outer edges. Simiarly, the head 902 of the cap
801 has sharp edges.

12
Ly

Figure 8b 15 a perspective view of the componenis of the static port vaive 801
revealing the inner areas of the cap 901 and the receptacie 909. A through-hole 913
30 s seen at the center of the receptacie 908. This through-hole 913 has receives the
shait 804 of the cap 901. The receptacie 809 and the cap 901 are so designed that

upon assembly a flat surface of the head 902 of cap 901 is fiush with an ouser
-surface of the head 911. |



Figure 9c 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 1000iconsists of an accumulator valve 1001, a fastener
1003, an adaptor-bar 750 and a pressure reservoir 701. 10 The accumulator valve 1001 helps in
delivering normalized static pressure from each of the static port valves 601 to the static pressure
sensor 403 3 | 1 daptor bar 750. are fastened with the fastener 1003
o ANt T e Rl Pes i TR Ten P 0L RF YRS prosoure
sensor systBif? dretiE3CH holgarlyosorrieceion gareical dstee BAT 766 asuapai®f tmougé-holes 1015,
1017 on eitheasideifor 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
environmentiorie piléssisretrasenmsictRe] vies actykndrieas wall rZeZnafiakbasaptO0fandian annular
cap 1007. T, < fer. Figure. 10b) for receiving the accumulator
valve 1001.%@%%%2&%@%@ g‘}?ég Es:gla%%%@lé(g%?%%%ﬁsﬁh%etﬁéofﬁ?\t?%upfﬁ%seuB%@ﬁﬁ%%ular ring
1010. The AHTEAPHNLT6 FONRRISEIaN AresaUR dsveiR éTasddsienriitRpiitnadepesponding
screw threaidzforG0mn therierstiaeamit 703 of the base 1008. The pressure reservoir 701 consists of
four inlgt 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 truncated conical head
1009. The bb¥e atuMaidahadead 1009aies condelivedrzy acrecsizsed paitoprd&ie Fhgrconical head
1") 1009 aidgdh eagkiResdi f \Y ' <Furthermore, the head 1009 has a
900 undercut 1014 for grippi%ﬁﬁﬁéifggiﬁ%eﬁ%%%g B@SSZ'QQ seol 40 ?he pressure

reservolr 70T and the adaptor bar 750 are fastened with the fastener 1003 e.g. a nut.

15 The adaptor bar 750 is used for positioning the pressure reservoir 701 to the
pressure sensor system on the FCC board 407, The siongate adaptor bar 750 has a
pair of through-hoies 1015, 1017 on either side for mounting the pressure stabilizer
1000 on the FCC board 407. The adapior bar 750 has another through-hole 1013
(refer figure 10b) at the center for receiving the accumulator vaive 1004

20
When assembied, the pressurs reservoir 701 forms an enclosed space with a
controlled environment. The pressure reservoir 701 has a cylindrical wall 707, a flat
base 1008 and an annular cap 1007. The base 1008 has & through-hoie 1018 (refer
Figure 10b) for receiving the accumulator valve 1001, The outer surface of the cap
235

2 1007 is flat while the inner surface has an annular ring 1010. The annuar ring 10610
has screw thread con its outer surface for mating with a comresponding 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 iniet port
705 has a rectangular base 1011 and a truncated conical head 1009, The base 1011
and the head 1009 are connected by z recessed portion 1012. The conical head



Figure 10b is an exploded perspective view of the pressure stabilizer 1000 of Figure 5 10a showing

the cap 1007 and the accumulator valve 100t. 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 110ix(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 10reces$8@9eitiorinl £84y Figertimd Iofstan exgadtvt pResnectives/irpe oFhenBraRsHraHgeservoir 701
and adaptor; 7 | ressure reservoir 701 is shown without the cap
1007 reveal?#g%rgc'%%vé)&%%d%in t e@%%?@@%ﬁ@gi%%ﬁg )g%"s%s%% 1@‘reservoir 701 for receiving
the cap 1007. Through-holes 1105 connect the pressure reservoir 701 and the static ports 601.

Through-holeid@%: ol seeqpiine heepgaaumdaliaiy aiuge OflsAR Qralisharashresess 401
surrounding,]t?e throu%&gole 101#]%f_ﬁids in receiving and holding the oval-shaped embdss 1020. 20

The emboss 1020 PISRGMERRoMthETBhEE ATHEF e yia¥e tRli SEre QHPD BUREBMURELIoN with the
adaptor bar 7&€ Aéffsdhtatignasglanddectking e pressurevessrpid/Ohitodbe pressegngensor

system of thﬁ&%@&ﬁ-ﬁ%@?@ﬁ',t%P@HY%éréﬂﬁgsﬁ 'IiéeCrD%%% can.be directly mounted to the pressure

sensor system of the FCC board 407, without the adaptor ba RGN SAg8 OP AR RS R ing, an
undercut of BpPiEiprafE ditecaivwe mbdefrHstautie dntuer-paie dPtfeatde bdapth107:  Figure

12a is a perspective ekt presuuindesarva TOhokElaNs: Mot thaROasemmuiaior valve
1001 iri%tall%g(j;gto the throu%g-[a?ole 1019. Figure 12b is a sectional view of the préssure reservoir 701

of Figure 12a, RA € w%%ﬁ!gﬁ 0 with the accumulator valve 1001 and the cap 1007 installed into their
respective positions. In the embodiment, the base 1011 of the inlet port 705 and the head 1009 are

shown as digggte Rarsal Bg 11 bas internals -thy, 1212 atjts center, A recessed
portion 1012 adjacent to the head 100§%Iso has screvvﬁ{{%%a S%ﬁ;gi?s& so%ur'\[lgrif?u%a%ré 5 %ar%%ﬁe

installation dP%hd P& TE8EI0 e R dhvel Basyasstte FareneTithdinietsionT 0%thagt tiough-holes

1201 for conmmstit@hthedueesayredarespreaiis’ @k With reseeciivessiaticipartyalue %r%éss'[ﬁ@
accumylator yalve 1001.is in the form, of a hollow-bolt having a through-hole 1203. The accumulator
valve 1%|:’01 {8%%{%’%‘%?8; N¥aT 2135 ﬁf)ol‘#gﬁﬁ sk?iﬂ?ugh' Sles' P16 conmect tne pressure

reservoir 701 and the stafic ports 801. Through-hole 1019 is for receiving the
accumuiator vatve 1001. An oval-shaped recess 1101 surrounding the through-hole
1013 aids in receiving and holding the oval-shaped emboss 1020,

20 The emboss 1020 protruding 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 preasure sensor system of the FCC board 407.

Alternatively, the stabilizer 800 can be directly mounted to the pressure sensor

-2
th

system of the FCC board 407, without the adaptor bar 750. in case of direct

mounting, an undercut of appropriate size can be made fo mats with another part of
the FCC board 407.

Figure 12a is a perspective view of the pressure reservoir 707 of Figure 11 with the
3¢ accumuiator vaive 1001 instalied into the through-nole 1019



Adjacent to the head 1213, the shaft has a threaded portion 1030, a recessed 15 portion 1207 and a
truncated conical base 1209, The base 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
700, the static port valves 601 are 70inserted intd fespective through-holes on the payload adaptor
605. One end of a flexible tube 801 is inserted and positioned to the output of the pitot 603.
Meanwhile, H§%Ecddmiorariiveat otewi o S emrasarpossrvetl o mleRiaweghadte 4019 of the

pressure reageditn/ Q0andtthesaprdPRdelitad ORIoNMaRIGse WS, 18 08 PeRYRlidOLIo fgim an
enclosed sggg%The con.'%cal head 1009 is inserted and positioned into the respective %ase 1011 of the

inlet port 705. cé:ﬂ\é%ggﬁl)tr%}%‘r 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

locks the adapiqs Rafnoeind the qggggqmr@%qrwgo%(?%ié]glpaorﬁs%egrg ,of each of @gexible tubes 703

is inserted and positioned on the resrﬁective head 1 ‘ one end of The f 18 fubes 730 is
inserted and POt GRetiHFeiRePsdsumMinBR RN E Totes 1ntpehsseawbiyretdse 13riss stirtsreservoir

701 and thecadmptar feae e wiiche fexiblg-shesy 83 F3adsipositiapactand-aetansd tgthe FCC
board 407.

T ther.end, of each flexible tube 703 is inserted and positioned to the respective
heads 907 (?15 t e&t ‘“é?{asuséf %%ertt?/aﬁ%gg%féf%%’%?ﬂe?fé%ﬁ B??ﬁe1é§§i5?e’tﬁ1%g%'Y§ 8&e aid positioned
above the skaRNpPESEardist i J9ofthe FOQ: Podmst0 7 20ikduriseythecothetrendekinesflexible 10
tube 891 is hapkandRasienedRRAYE haidyaamigrgssure senor 403 of the FCC board 407.

The accumulator vaive 1001 is in the form of a holiow-bolt having a through-hole
1203. The accumulator valve 10071 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 truncated conical base 1209. The base 1208 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 700, the static port valves 801 are
20 inserted into respective through-holes on the payload adaptor 605. One end of a
flexible tube 801 is inserted and positioned to the cutput of the pitot 603,

Meanwhile, the accumuiator valve 1001 is inserted and positioned into the through-

hole 1019 of the pressure reservoir 701 and the cap 1007 is fitted onto the prassure

25 reservoir 707 fo form an enclosed space. The conical head 1008 is inseried and
positioned into the respective base 1011 of the inlet port 705. The adapior 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 locks
the adaptor bar 750 and the pressure reservoir 707

30

One end of each of the fliexibie tubses 703 is inserted and positioned on the

respective head 1008. Similarly, one end of the fiexible tubes 730 is inseried and
positioned on the accumulator valve 1001,



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, an 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 downwktrds, the induced free-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 to illustrate the flow of

free-streanTwbersumbiicshthmprss lrerizentally T@1. andrHisertiprol 401766 dhe siecrrftibroves in the

Q|rect|on Oftﬁé@%f?ﬁ@ |?gz#%eg fgﬁ%hsetcrieaarm fla%%%‘%la\évﬁstgéogag@e scﬁ< %ﬁg_of the static port. valves 601
instead of ingesting 1nto the 'static port valve . This hielps’in 75achieving accurate static pressure
measurements during horizontal movement of the aircraft. Figure 15 is a partial cross-sectional view of

the static parhyaleS03deeuatedianshe sy feadadaripr SARIQ Jiisirle he-loupligg 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 fIGHELSHAPHE SRtRGBE YRR EHC port valves 601. 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 valve 601.
Under normg, cirgmstances. ghe pregsung aboue, 15 gty &r?f'%%&t%%%% afipiatcportvaive 601 wil
reduce, causing a vacuum effect over the cap opening, thus introducing error into the sys%em. In order

to prevent RS pHERCHRBPIOADthE' iffer aRdhearer €eigekisivire rdoe piiisle ¢rehaTone Aadible cap 901

have sharp ggigesoto ietard Haw RidiRe=sirasmong e staticRal /e apaetingarENesharp edges
induce a seﬁ?éraagrlﬁilow of free-stream at the entry position 1505. This helps in minimizing the errors
induced by EEIS oving 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: Jjg AP 29452 GLeeps 214 andAgeer 0% can SssisL IR agCipg 2 separating

flow of free-stfeam at the entry position 1505 of the static port valve ereby accurate static
pressure medSTREENRS MR ek bfe BFiAtE@er ddfhvissthe aircraft moves in the direction

15 of 1301, an induced fres-stream 1303 flows around the skirting of the static port
valve 601 instead of ingesting into the stafic port vaive 801. If the aircraft moves
downwards, the induced free-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 to illustrate the fliow of free-stream when an
aircraft moves horizontally i.e. in a direction 1401, As the aircraft moves in the
direction of 1401, an induced free-stream 14C3 flows around the skirting of the static
port vaives 801 instead of ingesting into the static port vaive 801. This helps in
25

achieving accurate stafic pressure measurements during horizontal movement of the
aircraft.

Figure 15 is a partial cross-sectional view of the static port vaive 801 mounted on the
pay-ioad adaptor 805 to illustrate the flow of free-stream 15C3 in a direction 1501, As
30 the free-stream 1503 flows past the head 911 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 fiow over the fiat surface of the actuator

8901 of the stafic port vaive 801. Under nommal circumstances, the pressure above



isFigure 16 is a cross-sectional view of the static port valve of Figure 15 to illustrate the effect of frontal
pressure on the static port valve 601. Often, a static port valve 601 may be subjected to direct frontal
free-stream 1601 whereby the valve cap 901 may completely block the through-hole 913 causing
positional error. To minimize such errors, the innegg 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 twice at 90
before reachitiy ®reilieridROfubEsiEIB, nbit yawedifie bililcedpdeccausiamb arientati e ad thesfree-stream
can be reduggddfierainingeasing e A anuolRIAlEP SRR Measitements, s deficiency is
further compensated by pressure obtained at the remaining static port vaves which 1S not subjected to

the frontal UTERBUGUP i GOFCER ergtrsahibacacaniole berdinad withthet tae 8ftic pressure
stabilizer 70@avEhshdataugs tolletied fawmr@&m%ﬁﬁdﬂémﬂf@%@ﬁé%ﬁhﬁ&y&k%%?ending on

the rotation P f.the rotor of the engine er chart 1703), the 30 propeller downwash or
suctior‘l% alsﬁglgegsa(ise P ?gc Héﬁc%%g?p rsa%én i t%%%j %8%?5%3&?@? A RERCRRYBR RSN 15m to

22.5m) was reigdreied. T i deizion e e théndegativiy ithpaesbfnape essdavennasheh 10N a

conventionalgiatinRiRssu gy diidyaledigure 17b shows the actual plots obtained with the static
pressure stabilizer 700 of the present invention. The data was again conducted at 0.6m altitude as

indicated by the chart 1707. For various rotation speeds (RPM) of the rotor (as per chart 5 1709), the
rotor downw&shrofrsusadn prasdoeasuueblasiper eheribvhladhcanbrisleshlyseamtihatthe error in
static pressyig s educed shar ithin a resolutio +/-Im. This can pe a breakthrough in
measuring st;;&i;c pressu%igun"d;gya\f(yﬁ\f/egrésee%%nu& lec’;ﬁé..! Q%u ]gﬁépme r&ﬁ%ﬁt?ﬁ%ﬁﬁ Ediidssist in
deciding the2BRiRbAfat&IGeaadiRt ontirsdytine poseperaiing fiiselagefree-inwikbaatpresiated by a

person skilleddnishe esbihasnumerests vadiatiodsenddar mAdidgaians may iemadada e present

invention as shown in tl‘ga sgecifi%%mbodiments without departing from the scope e Invention as
broadly destHBad e BrosR RPETID AHHER ORI INEMESFE, to be considered in all respects 15to be

illustrative and not restrictive. For instance, the static pressure stabilizer 700 can comprise
COMPORENtSIRALAIS is & cross-sectional view of the static port vaive of Figure 15 to iliustrate
the effect of frontal pressure on the static port vaive 801, Often, a static port valve

601 may be subjected to direct frontal free-siream 1801 whereby the valve cap 901

may compietely block the through-hole 913 causing positional error. To minimize

such errors, the inner surfaces of the cap head 802 and the shaft 904 have three

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

at 90° before reaching the fiexibie tube 703, the pressure puild-up because of

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

static pressure measurements. This deficiency is further compensaied by pressure

obtained at the remaining static port vaives which is not subjected to the frontal
25 pressure buiidup.

Figure 17a shows the actual plots obtained without the static pressure siabilizer 700.
The data was collected at 0.6m altitude as indicated by the chart 1701. Depending
on the rotation speed (RPM) of the rotor of the engine (as per chart 1703}, the
30 propeller downwash or suction also varies (as per chart 1705). As seen in the piot,
an error in the height (between 15m 1o 22.5m) was recorded. This demonsirates the

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



integrally made. The pressure reservoir 701 comprising, the base 1006, the wall 70, the cap 1007 and
the iniet ports can be integrally made, The payload adaptor 605 90can be tailored to match the shape
of the fuselage. The number of the static port valves 601 can be altered with appropriate provisions
made on the payload adaptor 605 for insertion of¢he static port valve 601. 25 The number of the
channels 903 can be more than three 17 CLAIMS 1.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 theFgiatie {Rirtshavss chanetied jios prrssiee winbilizasi-anhibsspresastriaiahiizer is operable
essure '%%Pesfr located on

[

to provide gver, e from, the, plurality of the static ports tq a static pr
a flight co n??g I pc?ogr%eﬁétie%r% %éi ' Lk?ggrg %ﬁ e %ﬁ%raé?t.cfaéPlcﬁeeés??%?éghmaac}c{:%‘r%en Ssténgllw m 1, wherein
each of thebstaiie poartcdrilsridesy avatigtics potaiieiverssitpriEiRg) aofetiepratte Gpertbleherbe inserted

into a througmBOlgOTHRYIREHRAANY: &bion was measured (as per chart 1711). 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 fuselage.
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 considerad in all respecis
15 to be illustrative and not restrictive.

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

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

The number of the static port valves 801 can be altered with appropriate provisions

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

The numbear of the channels 803 can be more than thres.



a valve cap co-operable with the receptacle, wherein the valve cap is 150perable to regulate static
pressure entering into the stabilizer. 3. The system of claim 2, 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 thé payload adaptor. 4. The system according to claim 2
. or 3, wherein the receptacle has a through- hole and comprises an annular head with sharp edges,
and a truncaté¥8nical base connected by recessed portions, wherein the annular head is operable to
receive the valve cap 5. The system according to claims 2, 3 or 4, wherein the conical base has a 90

undercut fog grippAnFc%& ezle)%ibrl?n tuabe .Wél}g{etin the flexiblg tube connects the output of the static port
valve to the input of tie sta iTPEFS5HRS BUSUIRUAR D AW Y HhG B 8 €taims 2 to 5, wherein the
valve cap comprigesaliibeistatidpdi headiadthrstizstantiale siizing edgesd andesseylindrical shaft,

whereig the recepiagledsopaatieie werlisihe:s0all gldbe yalve &%%;SL&Q sl Sypfem according

. : L an
to any one of claims 2 to 6, wherein the inner surface of the valve cap head an the shaft have a

plurality of channdi§ (RESEHE rAiRRHAR WheBRTEDI BharPiearyBERmBRe s B rtioNtHBestatic

pressure inplutaifly thersysteti aceerdng te:slaiprésyunereihdae channelsae ﬁi@ﬁ@@_@rﬁbﬁo- 9. The
system acc%gllcggtég g@i/ciiggag_fdccl)giws 2 to 8, wherein the pressure stabilizer comprises: 10a pressure

: g aircraft . :
reservoir for receiving static pressure frOMm 1he plurality of static port valve; and an accumulator

valve positioned at the base pressure reservoir for directing the average static pressure output to the
static pressgire sengeis|ReHed @B MBIEClaim 1, wherein each of the static port comprises a

static port valve comprising:

a recepiacle operable to be inseried into a through-hole of payicad adaptor;
and
a valve cap co-operable with the receptacle, wherein the vaive cap is

15 operable to reguiate static pressure entering info the stabilizer.

3. The system of claim 2, wherein the receptacle comprises a cyiindrical head
and a base, the base comprising a through-hole along its iength, wherein the base is
operable to be inserted into a through-hole of the payioad adaptor,

20
4, The system according to claim 2 or 3, wherein the receptacle has a through-
hole and comprises an annuiar head with sharp edges, and a truncated conicai base

connected by recessed portions, wherein the annular head is opsrable to receive the
valve cap.

5. The system according to claims 2, 3 or 4, wherein the conical base has a 90°

undercut for gripping a fiexible tube, wherain the flexible tube connects the output of
the static port valve o the input of the stabilizer.

30 6. The system according to any one of ciaims 2 to 5, wherein the valve cap
comprises a substantially flat head with substantially sharp edges and a cyiindrical

shaft, wherein the receptacle is operabie to receive the shaft of the valve cap.



1510.The system according to claim 9, wherein the pressure reservoir has 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-threads whereby a enclosed space is formed when the cap is fitted onto the pressure reservoir.
2011.The system according to claim 10, whereinlthe pressure reservoir comprises 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. 1512.The system according to claim 11,

wherein therinlet o eosmfisRTSEIRGERRR G AR CPERIRING AlLRGaled pRical head
connected %Y%ere\%ssed&grti(g\%%g] rein the head has a 90 undercut for receiving and gripping a
r c

flexible tube connécting & r8&6 FOFEHREVR PRIREDT RE BRI 4B fafiggtera 12, wherein
the base ofwheteilespiortimat samposesintamnadseewmdhead fossageiving:corresponding
screw-thread on the recessed portion of the arm. 19 14.The system according to any one of claims 9
to 13, wherein the base of the pressure reservoir has a through-hole for receiving the accumulator
valve. 15The systenf &YeBIHi A5 SRINPAFIBNe Whelaimthe wanhalsereapatedactmitliator valve has
a through-hole along its length, the accumulator valve comprising: an annular head; and a hollow

shatft, wher%in adjﬁggnt t(% the head the shaft has a threaded portion, a recessed portion, and a

truncated conical base 1or INsEHG Y HeldbfE fuBRe the 1BHBRIBIdIBe WbRTRNAtGY BISSIEThe static
pressure se#gbifizer trerGGRdboard.

10 _ a pressure reservoir for receiving static pressure from the plurality of static
port vaive; and
an accumulator vaive positioned at the base pressure reservoir for directing

the average static pressure output to the static prassure sensor iocated on the FCC.

15 10, The system according to claim & wherein the pressure ressrvoir has a
cyiindrical wall, & base and an annular cap, the inner surface of the cyviindrical wali
and the outer surface of the cap having screw-threads whereby a enciosed space is
formed when the cap is fitted onto the pressure reservoir,

20 11, The system according to claim 10, whersin the pressure reservoir comprises
& plurality of iniet ports communicating with a corresponding siatic port vaive,

wherein the iniet pbrts are mounted radially and at equal distance on the outer
surface of the wall.

25 12, The system according to claim 11, wherein the inlet port comprises a base
ang an arm, the arm compriging a truncated conical head connected by a recessed
portion, wherein the head has a 80° undercut for receiving and gripping a flexibie
tube connecting a respective static port valve.

30 13, The systen according to ciaim 12, wherein the base of the iniet port head

comprises internal screw-thread for recaiving corresponding screw-thread on the
recessed portion of the arm.



16. The system according to claim any one of claims 9 to 15, 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 15valve and the adaptor bar. 17. The system according to claim 16,
wherein the adaptor bar comprises: a through-hol& on either side for mounting the pressure stabilizer
to the FCC board_70a through-hole at the center for receiving the pressure reservoir and the

accumulatotvalve "BEMSEEEY SRSFTABEGRIATY Braahrieews 70 iRenhareie Heabssemitims a

recessed portesuferrasepiraing witbugh-avRl RitaResARBAsSen Maigeryface 250f the base of
the pressure reservoir. 19.The system according to any one of the preceding claims, wherein the

aircraft is an unmanned aerial vehicle (UAV). 3020.The system according to any one of the preceding
claims, whetein thEnaireysifens eapaisiomftoeriial take-offeard laailing $\VIEOLY), RA=2n The system

according G AANRR! iRE'REE G FiRIensbeLRindhRAGHal IS AT ATl YIE Y. 22 The

system according to any one of the preceding claims, wherein the pay adaptor is integral to the
fuselage. 28 A"HEOd for measuring static pressure of an aircraft comprising: mounting a plurality of
static ports on theduselager okthe aikcraft,

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

18.  The system according to ciaim any one of claims 2 to 15, further comprising:
an adaptor bar for positioning the pressure stabilizer to the FCC: and

a fastener for locking the assembly of pressure reservoir, the accumuiator
15 vaive and the adapior bar.

17.  The system according to claim 18, wherein the adaptor bar comprises:
a througn-hote 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
accumutator valve.

18 The system according to claim 16 or 17, wherein the adapier bar has a

recessed portion for co-operating with an oval shaped emboss on the outer surface
of the base of the pressure reservoir.

12
L]

18.  The sysiem according to any one of the preceding claims, wherein the aicraft
is an unmanned aerial vehicle (UAV).

30 20, The system according to any one of the preceding ciaims, wherein the aircraft
is capable of vertical take-off and ianding (VTOL).



connecting the outputs of each of the static ports to a pressure stabilizer, 10providing 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.

20

21, The system according to any one of the preceding claims, wherein the aircraft
is a FanTail VTOL UAV.

22.  The system according to any one of the preceding claims, wherein the

payload adaptor is integral to the fuselage.

Lre

23. A method for measuring static pressure of an aircraft comprising:
mounting a plurality of static ports on the fuseiage of the aircraft,
connecting the outputs of each of the static ports to a pressure stabiiizer,

10 providing average pressure from the pluraiity of the static poris {0 a static

pressure sensor locaied on a flight control computer (FCC) board of the aircraft,



