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Development of the Pitot-Tube to Measure Flight
Altitude and Velocity

Jin-Chul Choi*, Ki-Gwon Lee*, and Chan-Woo Park**

ABSTRACT

The Pitot-Tube is the device that measures velocity and altitude of high speed vehicle.
Accurate measurements of speed and altitude are essential to the safe and efficient operation of
aircraft. For the purpose of determining optimal design parameters of Pitot-Tube such as nose
inlet configuration, nose shape, static hole configuration, and static hole location, subsonic flow
field was calculated numerically and analyzed. A Pitot-Tube was manufactured based on
numerical flow field analysis, and pressure and air velocity was measured experimentally in the
wind tunnel. As a result manufacturing and design technologies of the Pitot-Tube were acquired

to make flight-device .

= 5

e

W71 F¥ele MBA(FIT7], PlAY F)d &5 ¢ 1xE FFsr] A% FAU JER
(Pitot-Tube)o]t}. n&0 2 Hlgste 3719 tdsin A& $3& YsMe G vPdE&E
2 nE3Ael a7 JEH HH HAJA 2F & 93 JEH Nosed| Inlets, Noselt 9|23
A, AREY ¥4 2 ARE A HX AARE AT 57 A4 FYFAT. B A4S T
Be HAAEE 7REoZ AR JERY FFHYE FYAT. B d7E T = ¥ Ix
AZE JEHR] HAZIEE FRAT ARrIeS Bisden, sy 2 ITLEE e
A AED Fikste] dad 718 H2E EAh

o |

* Aol AH A 2 X (F) (Space Technologies Co., Ltd.)
* Agsln &1 A4 T8 (Gyeongsang National University Dept. of
Aero-Mechanical Engineering)



20 Fzly -

1.M2

3] S FozH X ES 9% 5 9l
o, 249 GHE F2ug  (Vertical
Seperation) H4:31E FAF 4 Ut} wl7]F o)

A nEez Aol WAAMRE), v
5)9 45 9 NEE 257 49 227 o

E @ (Pitot-Tube) o] t}.

ga7iet F9 tivigtel A& zatel s
HAse s FAA FFU)Y vygseE
AME 5 dor, Hgste U7y FYL =
Aoty 37 vPne g 4L F Yot o
EBL old AR AYe] SAHHEE 44
Ho, v $£3A FRIEL G4
A TGS LA =3 # GEe :
of HystA AXNAA ALE d& F Atk
Aoz F ® Ade] FA T
55 AERo] dA =Y, AgEF
£& HFg7] 5 B A= Utk

VEFL HPA o osf LdAsle
9 9SS ¥4 GE YA HAEgH =g
Speed Brake, Fire Control Door, Gun Port,
Bomb Bay Door, Landing Gears 2] 2zlzol| o}
£ Npads Fgol gt Tol AxHolo} 3
ot wEtA] B 7] Nosetb T 2@ Grlslcho
nasjol 42 Ao HE EdeAs His)

oz

& 4 A
1=E7F 25 5 U7y 7L F733 s
o, JEF HE FHd¥E F £F7170 &4
A "ot o]HF AL JASE SHLAE
444

W5 dof Bk B A9F £3719 &4
of ela WA AAN(E)S F2AY ¢ UES
LETE SEEYAT Y e TR 4A
g,

MAYE MG mHoE SH o)k HlaA| Y
9% nE ¥ $E5 g7 A8 FAe
Age v, %Y, 9% SolM Ad w1

T RES FYHT Qo Aol 4
Hol Ee WEHd] HIE FAE 2 AAL
ABAA gHAD g S Y 2wE A%
7] 9% 1EHI FHolE U HHE olele
Yol ot B +90l AGAolH, 8
SelA MR AA6 e AF7 20k o
2 2@ AFelth By B ArNE &
=2 A% A%S NERY AAA4E £25
1 AAES JEBE Adelel 4EAde
ogH HEF FAse] Bay /¢ Ag
a7 gk,

ﬁ

b

Yele] axeA Hsty e HAA
Edo] A He hge F 2 Aol A
Qt(Total Pressure) % ¢} (Static Pressure)®} &
SH(Impact Pressure)@] o]l o] Egoz 4
YA WYEmE AZY = Aow, o A &

2o AL Eq.(1)3 &t
p=pta. (1)

A71A p A pe B ¢ & FROIG

AL TLEA(Altimeter) ¥ Rate-of-Climb
Indicatore} AZAE o] o] &En, Fete &2
of JdAHY HIPse BAL F F) A
H&EEs AZSE FHoz AdEd vgEs
712 7Hg 7 BAA S Eq.(2)9h £

g.=+0 Vv )
r4

o JED Y 98 37 d248
A 54& Belw A4 gdEG o & ¢Eg



57 AM3&, 2001. 9

HEAN 25 2 S2HSE Pitot-Tube AP 21

HETold S dREAA A2 1Y 4
Alol o] AAE AL E a7t $-4:0]38)91
Bernoulli 342 g8 Eq.(3)o2 m_éi%l

l~ﬂ

v/ Jo 1 ap

- x—1 0 9 x—1
pi=p (14512 V) @)
Ea()% Eq()o2¥E golsz a7}
MAEE 3% Y% ususte wAge

Eq)sh zo] xaH}

ac:p[ (1+"—2_}}J§ VZ) ’ 1—1} (4)

W
o

B 3 AE e

A7 G 2 AU/ sl A] wg s}
£ 2o AER FH9 o2 AEYS 4
£3FE9] PHENIXZ sj4slgoen, JEF
A AANA 28E A3 YED Nosed| Inlet
F, Nosel o|&3 2}, olEol A 2 Aets
HA 912 AR S A #8F A4S s
. E=3 A48 Ea 2 AAAaE Jee
2 A%e ssde 2FAUS FYsgon,
AYFAE Fig. 19 2ok,

Fig. 1 Experimental kit to measure total
pressure and static pressure.
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Fig. 2 Total pressure variation with attack angle at
nose inlet.
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Fig. 3 Pressure distribution on the pitot-tube surface
{streamline shape, x = 20 mm).
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U - Lower

«au -
oo 42
a0 -
i LY
R
[
2 i
5 ol :
2 2 2 2z 3z W zx ® T B D B N R W K B
E,‘cm‘. g 0B VB N wd ey o
i wz LLeE L
2m b
o B
; ~a%
A -

X-Cedl Nurrber

Fig. 4 Pressure distribution on the pitot~tube surface
(streamline shape, x = 40 mm).
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Fig. 5 Pressure distribution on the pitot-tube surface
(straight line).
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Fig. 6 Pressure distribution along the static hole
distance (Mach = 0.15, hole diameter = 0.8 mm)
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Fig. 7 Pressure distribution along the static hole
distance (Mach = 0.25, hole diameter = 0.8 mm)
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Fig. 9 Pressure distribution along the static hole
distance (Mach = 0.25, hole diameter = 1.0 mm)
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Table 1 Design Value of Pitot-Tube.

Design Parameter

Design Value

Nose Inlet At 55
Nose Configuration Streamline Shape
Pitot-Tube Outer Diameter 150 mm

Static Hole Size 1 mm

Hole Inlet Configuration Straight

Hole Distance

N mm from Nose Inlet
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Fig. 11 Total pressure v.s. measured air velocity.
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