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Numerical study of structural parameters of the multi-hole orifice flowmeter

Wang Huipeng Liu Xinrong Zhang Xin Li Hao

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201600, China)

Abstract: The standard orifice plate flowmeter faces limitations in accuracy and applicability in industrial applications, and to improve
its performance, multi-hole orifice flowmeter is increasingly used. In order to study the influence of structural parameters of multi-hole
orifice plate on the performance of orifice plate flowmeter, the multi-hole orifice plate with inner diameter of 40 mm, multi-hole orifice
diameter ratio of 0. 4 and thickness of 3 mm is used as the research object, and the multi-hole orifice plate model with different number
of holes and clearance rate is designed. Numerical methods are used to analyze the flow characteristics of the multi-hole orifice
flowmeter. The results show that the pressure loss coefficient of the multi-hole orifice flowmeter decreases with the increase of the number
of holes, while the discharge coefficient increases with the increase of the number of holes. The clearance rate has little effect on the
pressure loss coefficient and discharge coefficient of multi-hole orifice flowmeter, but increasing the clearance rate in a certain range can
effectively reduce the pressure recovery length.

Keywords : multi-hole orifice flowmeter; computational fluid dynamics( CFD) ; pressure loss coefficient; discharge coefficient; pressure

recovery length

FLAR IR T 2 e 308 2 R A FEE AR A (R AT, b
Ab, i T AR LR f Tk B R AR A 1 A A AR AR,
EETIEM TR A RSN, il 7 E AR A LU A
LAETE XA — B LR T e, TR
e FLAR BT AR BE , 22 AL AL B A Tl Hh Bl ok

0 3l

[l

AL R — b i Y 1 22 s SO0 B, Rl
LRSI P RIS 4 s 2R I B A v B i el T

SER VTR JCTE S, nT SR, 223 45 8, 7
Tl B2 T Pz R A 2w Tl A FLAR
TR T AU SRR FURZE R I &, SR,
UL AL (Y BE 452800 R R Oy B LR, A e

Yk H . 2023-06-01 Received Date: 2023-06-01

I

2004 4F 5 FE E Z i aS fi K J5 ( National Aeronautics
and Space Administration, NASA) T J& i) S8R as KAT
LB — Rl 22 R A 2 LU B, IR TE KET IR



- 76 - LSRR R e o

937

ThefoRAs TRk RO R T EA X AR 2 L4
B EAMB YRR T BREFLARI BTSSR TR R TC I s
AL, HLRBAS T 5 18 8 3 , B/ i VAL L I MRS X80
A B AR Sl RE e

ZAL AU B AR T AR HESLAR T i 1A AR
SHOPERE o BB /D B E  BEAEAR, OF HLABAE 4R
AT TS B 4 3 AR I SR, Z2 L AL T HES Y
AN S P AN IR Z i T UART R E A HL S A B AR A 2B 154
R AR K MR AN, T A iR 2
AL Pt F N A= 3T T T2 i E ST S T
—ER R . Ma S5 5E s LRI T 2 ALALRTE R —
Tl T 25 I 2 ) e AR R IR PO M R S R
Mo Zhao ZE R T ZFLFLAR M 43 K0T IR IAT T L
IR, Malavasi 26 I T FLE R TR R R 3 4K
X ZALFUAERE IR . Huang 45 % — AN FEE 9 2 4L
bR AT T S5, IF ShREfL AR 4T T H AL, Singh
£ 110] ﬁﬂ]ﬂ‘ﬁ(ﬁﬁiﬁlﬁi( computational fluid dynamics,
CFD) 45T T 2 AL TR s IRES . A s Al
FHEME T 09T 1 2L L AR B R 7 4 2k R 4L
F5EIE . Mehmood 451" i i v &2 & B TR0 37t ¢
J12E ARG FLE . EAR HORIAR R B2 X R D7 458 2 R A 52
Wi, ZER BN, B R BOR B LAY SR R AL, i R
SO FLASC B I T o, BT S SR AR D v
FE 1 FLAR ] A o - AR R i i T AR VERE S i, AT
R B Y TF U] M n] AR R0 = i Y AR RE .
[OBARZ 4 RE bR R i e miea=ic{:5) AL T

HARITAE R R N 38 0 2 AL AL AT T K ) 3
WHSEREE B 2 LU 53 H §rd A —4~ i@ M
MV RIEE P AR o AHIFSE A 3222 B AR E 2 4L
LR G S B fL AR I = TR RE RS R, oG, i S
[ DA 5 3 O 73R 0 I = s o VR 2 W 7% 1 9 R
ket . SR05 A A AR AR S A AR L AR FLE (V=
3,4,5,6) FEER (€, =0.4,0.5,0.6,0.7) i 16 £ L
FUBRIEAT CFD 23T, LA 34 2 R4 i & R B0r )
PRI EEANERESHL, 437 1T FLECRIFL 43 A % 22 4L
LR THERE R SR, BFTE S Rn] S Z AL AL AR B
SSER N e LR it =

1 ZrFLRmET

1.1 ZHEE

FLAR TR TR Ry —Fhe WLy i 22 R i, &
B — AT (R ) A kS B (22 TR LA RS
R s, ARHEFLAR R R T S5 A R BN E 1
N, B EEYIREIC R — Yoo A RDE AL AR 1
M 2Rt 70 e JR AR A U 28 FL AR, FLAR L A 3 L

SIRPUARUR Bl A R ACR T FLAR B89 LR T s
B AR ZE I LA R IO AR R 251,
2o TR AT A A E B A AR

RO RIR L iER N U
mﬁ% r%//J%g %ﬁﬂi?///gg
NN j NN \ NN WANNNEN SN o
RN \: N - ./ ) >7 ) — - ////
— 7 ——
J P P ey 8
L ~ S
= = \ 3 \/ NS A

BT ARESLAR R4 S B

Fig. 1 The standard orifice plate flowmeter structure principle

AL AR T O I, Heas A T 2L
T A AR AEFUAR I o T B 25 #A R A, 7 A o I v T T
FHEBERS, ZFLAUHR e S AR G5 F i T AR R
HE SRR R 28, 2 A 22 R E 8T
FARFFALEER AT, ARiEFLAR R 1 A oL, i
ZALFE & Z DX PR il fL . DL puFLFLAR A il
Hehtr gk E 2 frs, Hrh D BEBENE,d H/D
ILER,d, AL R JE EAR b AFLIREE

K2 pufLfLRESH

Fig.2  Four-hole orifice plate structure
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Fig.5 Computational fluid domain grid delineation
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Fig. 6 Differential pressure of upstream and downstream of

the orifice plate as a function of the number of grids
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point P, of the orifice plate
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Fig. 19 Pressure recovery length change curve of

multi-hole orifice plate flowmeter
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