A DeltaTech

WA R AR -1 A AR A% AOA-MUITE 15 4s AOS

Platform Angle of Attack

Angle of Attack

£
Y

[ Relative Wind )

1/

(_Earth )

/]

Xy

(_Horizontal Plane )

BREE (b0 BHEABE AR www.delta-tech.cc  010-63378109 A% QQ:3525163730




2 Delta Tech
WAL RER (IAIERER, AOA) FIMIE MiERREE (AOS)

Typical wing mounting

uuuuuu

uuuuuuu
sssssss

CROSS SECTION

WS (WA, AOA) AR AfEEA (AOS) EX: ‘Taml
PR TR I GZ L SIT AT ORI K A, WA RN ST IR NEEAER, 5 T4l
EOIMR . M AR R — AL T WA LA BLR, R B SA10 A A s
iRy (AOAa, WYX, BUfLRE) MG ML (AOS,B). il ffLRA 2
&R A A E, SORBUAREAS . W AR/NS WL T MBS DI G . A5
SR EEE, USROS RSB THENLT, A AR S e e AT B R AR
NESES, HATEREIREG L L) s S (O Bon R E S &
Gio ASEBR A RGLIE SR T LA KRR SERR S, R R GRS A
TEE T A UTHEH RGP IG5 R R R R R 8. WA ERESHE 5IEH
TR R G CAT A A AN R B A AR S K AR AL P, S LA
FEZEHE b, A AR AR U B A A A B 0 AT P T SEAL, G R0 A A KT 5730 A 1Y
93%, MUKHEE, §En AT BT

WA KNG WL DI R  CHLRITH 1 5T 0 R Bkt 570 &
BUSIEEL . TH R BN R EEGE A R el N, AR, TR
BH A B, B, i 8l (FOvIR e ), T+ R# 85 280
PN o X KA A HE SR

8BRS (b)) BHEETRAR  www.delta-tech.cc 010-63378109 i AR%E7 QQ:3525163730




2 Delta Tech

Rk, WALEZN TS, WTRBAE RHLE & A E N €. fr
PIAT I CALAT — B G TR R A R — AR . AR LIS R & S R g8, Zsehrid
FII I S A T WYL R A SE R, Rl RSV AR A S S S

Xt T € FWHL, WL ATRTRETT 18 (=5 5 SR A 1) )R 3R 5Z (S5 B S B2 A [ ) ) S f
miasy, BRONES, ERMENRATR P LEREEME T ETUMREREL, WA
Fon LS B e T CHUISAT AN R, e fig 5 At Uy 1) 3 5 10 A e 32 010 42 ) el TR PR S A
1 7VIEAFS, RREEHRE S BT REIE NS IE (ERXZAARFITN, B
FORAIE BB ETRRRAD B, PR AETH ), F52 LR .

IARBLIR A A KB 7R, WU S TSR R, BT AR,
el BRI MR IIRER, xEDE, FNZAZ A, 1[5 s,
A= D E PR, O TR BRIXERIER i B s T AR, BRI
DT BTSRRI . Bre i B RER S D EE S MR, XYL KT 7wk
EIECRIEN 1o B EREFE WU R TEE, X L FROATL 3R Ay ML Al 2 T 300 £y B I 5 A

I
I
I
i
HNFEH |
I
e —— £ 1
| [
ES ] | “ 1
| - s
| & 2!
| iz 3
| % £
| 3 5y
| |
| | 1 1 1
| 5 10 15 20
|
EHIE B iy Angle of Attack (degrees)
2R I S A

W AR GUMAERE, AOA) FIMINE AL (AOS) 43K:
1-RbRRIE A (BosafL R AOA) QIR ffLIR% (AOA)

8BRS (b)) BHEETRAR  www.delta-tech.cc 010-63378109 i AR%E7 QQ:3525163730




2 Delta Tech

Qfﬂ

Laocatian of sensor
(bath gides)

bR I A AL 225 AOA FMTE f 4% ks AOS

Wbs A Btk CUMILIRA, AOCA) FIMITE ffkidkdts (AOS) HIXFFREIH I F A
CRI AR et A oA 4eds . TOE A . 20 B0 XRS5 XUXBR AT, 5 2 A2 300 A A
IR ERER L S N e w K LR St 2 el IRV TR TR YO Y A W e S iy ST T ob
EHAE R, ZRAPEKATRSO B, mTaE@Eysk, A TECPRRART, K2 Wl
A LUACHERA . XUbR QU AR A IO A R LB R B, Al B, (EDR B AL 380 10 A&
TG ¥t P PR B SR AR o

RARA IS U fLRE:, AOA) NI ffLikds (AOS) I MXUbs— i L
THECE AR AT S SR, WERBUN S5 BE S R R.

- WAL IR Z LB AR RS CUAfRES, AOA) MMIME AfEEEE (AOS)
TR E RZELL) BURAL B A AR A 0 S8R LU Ry o, 32 A0 35 AR
ARSI TR BURIHE TLALR K L 2R AN B (AR A SO 0 DA SO SR SR AN S %
FR BIRAERR 7 o T ASNE B BT FIRR . BRI NSE R ML R T), AR R
R OGS HEOVRES, BEA, tHEMIUR Gaf) AE .

BREE (b)) BHEEAER AT www.delta-tech.cc  010-63378109 i AA i QQ:3525163730




2 DeltaTech

2.1-FE WA RS GUALRE, AOA) FUMEMAEERE (A0S THEAN

The angle-of-attack (AOA) and angle-of-sideslip (AOS) measurements provided by our line of air data system
products, which utilize five-hole pressure measurement booms, are performed by measuring the pressure changes
on a hemispherical surface as the pressure changes over the curved surface due to changes in the probe’s
angle-of-attack and sideslip. Specifically this is done through measurement of the differential pressure between two
pressure ports located in the angle-of-attack or sideslip planes at 47 degrees to the centerline of the probe. These
locations exhibit the maximum rate of pressure change with alpha or beta and therefore provide the most sensitive
signal. Since the probes are intended to be installed on the aircraft itself, we have developed the measurement
equations such that the AOA, AOS, Pitot-Static and Static pressures are all corrected for position (installation errors)
as follows.

Angle-of-attack (AOA), angle-of-sideslip (AOS) and static pressure errors are generated by the aerodynamics of the
aircraft transporting the sensor probe itself. When expressed as a dimensionless pressure coefficient, the
perturbation field becomes independent of speed and air density, dependent only on the flow geometry. As a result,
local flow angles measured at the probe form a highly effective basis to determine local perturbation pressure
coefficient values. Likewise, local streamline angles at the probe can be used as the basis to determine the
perturbation angles existing between them and the undisturbed streamlines of the far field. The signals used as
dimensionless proxies for AOA and AOS are the ratios of AOA and AOS probe port pressure differentials to the
probe pitot-static differential, i.e.

(1) Paipha = (Pu—PL) / (Pt —Ps) ; P. = upper port pressure, P, = lower port pressure
and,
(2)  Poeta=(Pr=P)/(Pi=Ps); P, = right port pressure, P, = left port pressure

The Papha and Pyeta signals are independent of airspeed and density as the pressure differentials they represent are
expressed as ratios to the pitot-static pressure. These flow-angle-only dependent signals are employed within
linear functions to map flow geometry, sampled at the probe, to the static pressure error coefficient and “pure” AOA
(a) and AOS (B) values free of flow distortions of the aircraft:
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(3) a=ap+aqPatagPy

(4) B =Dbo + by Pa+ bg Py

(5) Co=co+cqPat Py

where,

(6) C,=(Ps—P.)/ (spV?); Ps = measured static pressure, P.. = true static pressure

The challenge of calibrating for installation error is to determine the set of 9 calibration coefficients (ag , a4, ag , bo .
by ,bg , Co, Cq, Cg ) SO static pressure error, correct AOA and correct AOS can be determined from the pressure

signal ratios. This is accomplished by an analysis procedure we have developed which utilizes flight data obtained
in a non-turbulent, uniform wind field at altitude.
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