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Research on flow dynamic redistribution pattern of parallel orifice metering device
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Abstract; The parallel orifice plate is usually used to measure natural gas transported by pipeline.
However, when the orifice plate is raised to the upper chamber during periodic cleaning, it will inevitably
lead to flow dynamic redistribution in the pipeline, resulting in measurement errors that directly affect the
profit of the enterprises. At present, there is no qualitative and quantitative analysis and research on the
influencing factors and compensation methods of measurement error caused by flow dynamic redistribution.
Therefore,, based on the basic principle of computational fluid dynamics, Fluent software was used to build
a three-dimensional flow field model in the parallel orifice metering device, and analyze the flow dynamic
redistribution pattern during the periodic cleaning of the orifice plate. The research results indicate the
following. First, the flow compensation coefficient is independent of pressure and temperature. Second, in
the parallel metering device with the same aperture, the compensation coefficient increases with the
increase of total gas volume, pipe diameter, relative density, and the number of parallel pipes, and

decreases with the increase of pipe diameter ratio, of which the pipe diameter ratio is the main controlling

W #s B #3.2022-11-16
EE&UE : HREAAPARE GBI H * 551 AR b RO PLEE S BT 5E” (51904051)
fEZE AW B (1973-) 55, UNFE LA, B2, 14, EZ SRR ) 27 S AU s BoRI7 1 BFFE o E-mail : swpu_

tianyuan@ 126. com



OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT |MSfBcS50E Q7

F 41 % %3

factor. Third, in the parallel metering device with different apertures, the compensation coefficient

increases with the increase of total gas volume, pipe diameter and relative density, and decreases

significantly with the increase of parallel aperture diameter ratio, of which the parallel aperture diameter

ratio is the main controlling factor. Furthermore, based on the research results, the flow compensation

coefficient correction equation was developed, and the measurement deviation is significantly reduced by

field test, which greatly reduces the potential profit loss caused by inaccurate measurement.

Keywords: Parallel orifice metering device;

Measurement deviation; Compensation coefficient
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Dynamic redistribution; Flow field simulation;
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Tab.1 Basic parameter table of parallel orifice metering device of

a gas station
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Fig.3  Velocity distribution cloud image at metering
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Fig.5 Velocity distribution cloud image at cleaning

JE F1/Pa
3300050.00 . g

3296 672.50 <P X 'Y
3293295.00 € : |
3289917.50

3286 540.00 S

6 EEFEMENSHEE

Fig.6 Pressure distribution cloud image at cleaning

'



OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT @SEE50E (09

25 BRI, P AN [R] 50 B4 R X 5% 28 #RAR /DN, 15
o SR R v i S0 A ) T TR AL AR B N R
GRS DRt vl O 20 A FL AR 3 DR AGE A i i v ) O
PP R KR

2 MEESEMARSHEMEERESN
2.1 HMERME

A LA U a3 T A U R A A 2 AL
AR 7 0 P 2 S B R LR B 22
WALERIA(D)

C 2 [ 1
Wd ek, ﬁvplAp (1)
R0, 0y FARAERRBUILR m’ AdiA, Jy FRER AL B
J04.703 39138 K A B =4 Forh d LB 1 B

7 ,mm, D HE BN, mm; e R IZIK RELG G,
KRR T ETARR R T, 2 BRI, Ksp, A B
TF4a X /i  J), MPa; Ap Ry .22, Pa; C R th R4 F,
RN R AR S 4 R B, R4l GB /T 17747—2011
(RS A TRy, il = (2) 158,

F,= V7,77, (2)
K. Z, AWHES R T RS ES R 5 Z, Rk
PRI 48 8 Y R ) RLEE SR TR RAR RS ¥, Z,
R (3) TR

1

Z, = ; (3)
: | 45072 X 10°p x 107

T3.825
AP T SRl IH IR, K

Q. =4,

Vk

e =1-(0.351 +0.2568" +0-93ﬁ’8)[1 - (M) ]
P

(4)

Aok R E TS5, R E GB /T 2624—1993 it & I &
TR E) kR L3,

¥ (D) h S HeE A (2)  (4) A5, T
YEFLAR I T 00 3 5 e R R, W0 e M I R AL
eV VARG A IS AL B s A T 0 I A S R ) R 2 AL 4
AR R R SR HAR L AR
2.2 ZmMEZESH

SBT3 HT W FLAR T T3 e A A e ) I E
I IR 0 LR SOk It i R R B I S PR
St R LR T U B I A A R A I T B A A
A AR (E L AR PR 45 % rh 30 i 0 Wi 2 & AR AR
b, M R I 5 1 AR R R AT RAE T 22 Y
Ko
2.2.1 HEALZRILRFETFHE

DL M RO FAESH T RIT R B NS

%41 % %3

BUAETHARTE 0 AR T 00 FLAR IR 8 313 o i 45 %
HPECS B A A I O, A5 B0 T e LR BT A A T B O
HMEE R BOR N 1, R Bl R 7 | R A8 T A A i B
A EAR AT B ORI A 93 T kg ok, B
FER L INE Y TR NN

BIRUS SRy
2 3 4 5

(10 m>-d ™)
120 175 230 285 340 395 450

1.8 .
—— 1%
1.7} —=— HRH
L6F —v— ML
= —— IR
N% 1.5F
<
b
I
= 1)
12 o e
11}t

1.0 . . . . . . . ,
50 100 150 200 250 300 350 400 450
B4 /mm

-0.1 0.0 0.1 0.2 03 04 05 06 0.7 0.8

HAR

0.64 0.65 0.66 0.67 0.68 0.69 0.70 0.71 0.72
AT

E7 HERAENZMEZE—REMRYE

Fig. 7

Influencing factors-flow compensation coefficient

for the same aperture
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Tab.2  The correlation degree of each influencing factor in the

parallel metering device with the same aperture
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Tab.3  The correlation degree of each influencing factor in the

parallel metering device with different apertures
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Tab.5 Measurement deviation correction of the parallel metering device with the same aperture
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Tab.7 Measurement deviation correction of the parallel metering device with different apertures
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