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Optimization Study on the Structure of Pitot Tube for Gas
Extraction Pipeline Flow Measurement
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Abstract

The Pitot tube is one of the most commonly used tools for measuring the flow rate in gas extraction pipelines. However, traditional
Pitot tubes suffer from low measurement accuracy, poor stability, and susceptibility to wear when used in gas extraction pipelines.
This study focuses on the probe—the core structural component that affects the Pitot tube’s disturbance to the flow field and
measurement accuracy. A total of seven Pitot tubes with different probe structures were analyzed using FLUENT numerical
simulation. The results indicate that, under the same flow velocity conditions, the conical probe Pitot tube exhibits superior pressure
difference and stability compared to rectangular-rounded and circular probe Pitot tubes, and both the pressure difference and its
stability increase as the probe’s taper angle decreases. At flow velocities below 30 m/s, the conical probe Pitot tube shows better
calibration coefficient consistency than the other designs, whereas at velocities exceeding 30 m/s, the circular probe Pitot tube
achieves the best consistency. Considering the typical flow velocity range in gas extraction pipelines and the structural requirements
for Pitot tube total pressure ports, the 15° conical probe Pitot tube is identified as the optimal solution in this study.

Keywords

Pitot tube; Gas extraction; Numerical simulation

17 &L IS ES Varan S ]

B H $ 5% B 18 M7 £ B ZE?WMHE%

sk D7 EAE)”

TALREERU AR, - ddE FR 434023

=

FHERZRMBHAETER TN ETRFT AN I AL —, WG E R TR EE AR TH, GEeEHEK,
R E | HMAEEHTE, KA ZILE RGN o T A8 B M-Ik AR %, TTAF A REIR
Sk 4EM 0 R ACE R ATFLUENTRAABL, AR EREAN . ER—REEHT, A THEB A2 FE B K LT, #HY
Wk A R EBRAARNE R, B R £ AR £ AR A A LB R K JE30m/sH iRk AT, Bk
RACE WA AR — B TR R AR L5 B HBR L 4%, MBS AR I30m/sE, BAHBIRLRILT UG R R—30H
W A Ak, 42 A KA R e 8RR L B AR AT 8 2L TFILE R, 15° 4ETUAR Sk RALF h KB 50 T3 s e i
ES 5|

A RATHR; AL

135 P S LI LV B SR SR T 2
R Rt s . oy TOPEAOPCE, (RS SR S KITRIE
HERR MR AS R BRI Y, ity e o AR, RO
BT, SR MmO, AT, I T Rk
ATIL R SR B AR S T A Y, gy VORI, R ORGSR
e A e 2 B A e T sty JLFROFIERI, PSR LTS e R
PRS- R R R BN . BT FUR AR R
RRRRAEROROITER . TFO M 6T RO,
ST g, AR SRR AR AR S 51
UEEEA] KIA (1996-) , 5, PEERN WL, mry T RREA SRS . BT 2 EAL ST
NIRRT BB EATIR. IR RSB, ISR, it
CGEREE] £F8, 21208, MNSemaEl@ssan J Ui ErmE i Hefae s e iee .

FREIERFHF o

69



BASEEIRANE - $£03% - 128 - 2025 F 12 A

2 FIREERENERE
B FEE I 1 S R B R T R SR T 55 R
712, BMERSIRIERESRSN, ARk RS L

HIERE. AT AR RS, BAREAN
PVA% + pghy + Py =2 pvg? + pghy + Py (1)
Kb, P— PRk
V—iE

9——FEJINEE;

P——IRRI I HEE s

Vsl oy AN e] R4 E R R R e s, Ialiab iR
B0, BIvE = 0, B, 2R R Py T
LR, ¥ B LR, Bk, = hp,
(1) AR

v [PEPo _ [P @
p p

FESEPRAYMEL SRR, i T2 BN AR R R 52
DI ZEEAP AN Z A BFSMEDZE, e, #k

FLZAWESZE, Bl EREbR ARy # %, itk
INFTZEIN—RE K INPUEIE, w15

v=K’E£
p

A K——RATERIRUEREL
v—ik, m/s;
P—IRRIEE, kg/m';
AP—EE R BHILRIIEIZE, Pao

3 BT EL Bl 5% B A i A E AR A 52
PIE % D=400mm [ FLETHCEE A B, BUEIERE
1,=500mm, {EPRESEIE A 250mm Qb2 AT . AR
X AR RISER G R T, Bz T A REZRLEE 1Y
JATERR, ITEEE KA L=300mm, H{f D,=12mm.
{E B R E N — RIB LT, 20°C, BRIk
%Ep:O.Sng/m}, £E 5m/s. 10m/s. 20m/s. 30m/s. 40m/s
RRNEFGESAET, PR RATE AN AL xS R
LN FSTE RN o
3.1 JWELGEHIEE A P IR
ER—FEFEN T, RITE2EASHEILZRPE
FEWOR, BATEMBEONS, B EZAP R EIRRERIR
ANRGEREE R BT RS A2, Horh
AP = Pp(JaJE) — P (%) 4)
BIEE RS SRR I 1 dhdk, G TR NG,
P R AT 4 e AL S8 T F L2 [ e 22 AP Sh3kok ok
TEFTSmEGEEN, #EREREL . FREIESL . RRARL
FEZEARRIENR, Hrh AR, R bl NEZEROR

(3)

70

2000 S - - -1896.54
-8 482632
— — = 4726.19

/
,

,_5'//;’2 — & —(74.7
/‘\¥

1800

1600

9
----- 9.90
- )

-~ 2839

63.29
1400 cee1445 37

) - 414.09
£ 1a00 o — = 41035 —1332.58
. YR 7/ A - -+ 862.16
§ 1000 87 --a-850.26
92 — - 848.06
800 -~ 24.01 — = 84443
w2285 S o 10082 T ——-u-- 83938
600 *—20.13 o §34.58
389.3 827 81
400 383,64 ~ 820,90

200

0
25 75 125 175 225 275 325 375 425 475
P m/s

B 1 RIEERAARX EEH T

3.2 FRLEEHX EE X TRE M R BHIF M0
FER— RS, RAITEN R s e R s o
EMNTIELERE o IVNRRIR, EEMRNTEIEREL
o B, WIRZATEN R TSR sk, IR ER TR
BORERE SN, S B sk e A B Y SR (E
;H\:‘qji
APiax—APmin
APt AP ®)
BT ) 5 A BT 2 BT, B e RO R
R, NABCKEH RATE EZ AT E A EH 2
™, DR, AEER AR . TERTIA
BYEEN, . FERED . BFARKEZE AR E iRk
BENR, HAEERHCA R Al EZ A RE T . TETE
PR RATE S, 150 $EESIT B RE1E
HOR AR e/ N

a=1

B 2 FIEERLFAAI EEZETIRE RN

3.3 WA EMX HIEERE R —HE R EH =200

TEARRTESE T, BFREE— P RIERTE R
FAEEE, TR AN IR AR A2 AT &
AT EINTE MRS, BRI SR B 1Y
FPreRER, MRRATE RS B Y —Billily, #ifgE
P S R Y el o Horh

1 —
1—J52£4Kr—KV ©)

[Ei 2 (R DR NEI LM e A 8

qf: N



BASEEIRANE - $£03% -

%1248 - 2025 12 A

K—— R 250
K— e R 2 5O,
FERTSRETEREIN, FrifFaen 7 FRSL M R e
TS HE B — B RS o PR TR Smy/s-20my/s YE LAY,
15° -30° RS HER— S A RS, N 0.99; A
FII R 20m/s-40m/s JEIEIN, 60° FHTRR sk FER R HE 250
— R, 4 098,

R 1 ERERLEHX ERERAE R —BIERYHM0

AT TN e | IR | RHERE—
| AR | RRERRL | | o
m/s WREL | BMERE
5 0.81
10 0.80 0.80 0.98
20 [RE 0.78
30 0.75
— 0.73 0.96
40 0.70
5 0.80
10 0.76 0.76 0.95
20 R 0.71
30 0.68
— 0.65 0.95
40 0.61
5 0.81
10 0.80 0.80 0.99
20 15° HEFEARSL 0.79
30 0.72
_— 0.68 0.94
40 0.64
5 0.82
10 0.81 0.81 0.99
20 20° FHEAEL 0.80
30 0.71
e— 0.68 0.95
40 0.64
5 0.82
10 0.81 0.81 0.99
20 300 Sk 0.80
30 0.75
— 0.72 0.96
40 0.69
5 0.82
10 0.82 0.81 0.98
20 40° FEARL 0.79
30 0.72
R — 0.70 0.97
40 0.68
5 0.82
10 0.81 0.81 0.98
20 500 sk 0.79
30 0.76
_— 0.74 0.97
40 0.72
5 0.82
10 0.81 0.81 0.98
20 60° HEHGEL 0.79
30 0.75
_— 0.74 0.98
40 0.72

4 #Eig

EFXTILE BZAEE AT SR RO R E B NS i 1 =
I, FEEHEEEIR, FEtE%E . SESea, AP
Wi 2 A B A O A AR AT RS EE A O 254 - 33k
RS SR, HT FLUENT a5 KRt getHsS & 175
2, 6T M EA REGCL S RATE R, TUAEZE L R E
FEXSFRE M R AL, M R B — B R0 B iR BN EUE
BT, BUEREEREI: 72 10m/s-15m/s 7Y FLElIR
EEREVEEN, AN TR RIS AR E METE R L R
B, AT ENEE | REREED AR —
s, HES WA REC Mg, FEEISE] 150 HE
RS EATE AR . T2

(1) RAEEHRSLIXIE RO B A RS A
SRR AR RN, BB I s e BRI
SRS RED XA ETAR AR NI R, AR EHL A FL
SN/ N AT TANAL, SEANAE R T s R E B
AR, BUNEATE R E E NSt s) o

(2) BAEER R I BUEARC T AT RN 51
RMIERRZH, EAEES IR SIRER 2 o, #72
HERE— BT, KRR A E T s, ¥
RAEE RN SNE AR ST A4, REA R E TR
HERE— 5.

(3) EAEEN R IEEE . WERSE RS
R BEZ EEREERIIN R R, WO RZEEN R
P sl S I B S S BT E N E R — ST
i, MRS BARRNNEIEE, WIZEDUE R
ENERSEE . ST PLAREE AR B
EERRZTEN, ERIEREVERE, fECRIIFRAE R EUE
TIZVOERHE T, SRR AR eSS
LA R ETE A E E D S & A UT K, 150 8
B E AR
S
(1] XUNS 2R 7R, G IR T 2 KOs e s e R AR 0],

442,2021,52(07):89-93.

[2] B2, B OA, S  F Ja s e AT o M e 2 5 25

B Kon . 4l 111,2023,(07):153-158
B] DT, AT STRAEE I B R R GRS T T]. B

FK,2021,40(04):137-139
[4] T75%. CD3(A)BI AT i s U TE B SR A 1 vh g g

[J]. BE2242,2017,48(08):83-86
[5]1 XUNS 2B, Wh IR T M 22 KOl I g8 e R [J]. B

B 4242,2021,52(07):89-93.

71



