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Design calculation method for the main structural parameters of
a balance orifice plate
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Abstract: To meet the requirements of the multi-hole balance orifice plate structure parameters design, a general idea for the design and
calculation of structural parameters was proposed, and take the plate containing a central hole and one circle of function holes as an
example to give the specific design method and calculation example. Firstly, determine the thickness and chamfer angle of the orifice
plate. Secondly, according to the relationship between the permanent pressure loss ratio and the equivalent hole opening diameter ratio
(Aw/AP-B), and the relationship between the pressure loss coefficient and the equivalent hole opening diameter ratio ({-8), the B
value is determined by iterative calculation. Then, determine the diameter of the hole opening circle D, and the hole number N,
according to the pipe diameter. After that, according to the equivalent hole opening diameter ratio definition and supplementary geometric
relationship, establish an equation group about the central hole diameter d,, and the equilibrium hole diameter d,, then solving the
equation group to obtain values of them. Finally, calculate the outflow coefficient. The general idea, process of the method and a design
calculation example are given in the paper. In this paper, the structure parameter calculation process of a DN250 balance orifice plate is
taken as an example to show this method. The results show that deviations between the calculated and the calibrated data of the discharge
coefficient and full range differential pressure are within 5% and 10%, respectively, which meet the needs of engineering design. The
example proves the practicability of this method.
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Fig. 1 Schematic diagram of the measurement principle of

a balanced orifice plate
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Table 1 Data sheet of the balance orifice plate thickness

(mm)
D 50 80 100 150 200 250 500 1000
E 5 7 8 12 15 18 25 60
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Table 3 Recommended data sheet for the hole

opening circle diameter ratio K

D/mm

50 100 250 500 1 000

0.3 0. 68 0.70 0.70 0.73 0.71
0.4 0. 66 0.67 0.67 0.70 0.70
0.5 0. 66 0.67 0.67 0.70 0.70
0.6 0. 66 0.67 0.68 0.70 0.70
0.7 0. 64 0.67 0. 68 0.70 0.70
0.75 - - 0.67 0. 68 0. 69

x4 TEILBE(N)EEHERD
Table 4 Recommended data sheet for the balance
hole number N

D/mm
50 100 250 500 1 000
0.3 8 10 10 8 8
0.4 10 10 10 10 10
0.5 10 10 10 10 10
A 0.6 10 10 10 10 10
0.7 8 8 10 10 8
0.75 - - 8 8 8
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¥ QFS APFS p 1 B (MR AL (10) , 53 H R
$C=0.703 8,

o 2 PR B2, AR SO ¥ 32 B XA e fL
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b, AR E LA 5 S EBERTT EE T,
TR SEROTILE A B fL R V. LR E
7D, FOLILER 4, FEILER d, MILRERE E 55,

@z%@

BARC B TERS,
x5 TEHAMSHSEHTESER
Table 5 Result of the structural parameter design of
the balance orifice plate
£/ D,/ dy/  d/

APFS/ AwFS/

B N
mm mm mm mm kPa kPa

0.6392 10 18 174.73 54.54 48.43 26.99 45.37

Y536 5 G5 SR IN T T LA, IS4 T T S5 I
W, S LI A SR ACRAFTEBE 7K I AR S %
HEAT, SEBGRE B O AR VI 7. 6~ 599 m’/h, 4%
TR B R E N 0.052% (k=2) . % 6 HLIAR
ERHE ., bt R C,,=0.6719, il &AL
{E S5 € (AR X 22 /NF 5% , BAREHE 7 .

1 0.703 8 = 0.671 91 /0.671 9 x 100% = 4.75%

Bt 2E e (R A 5 52 50 W 5080 A I 254 8. 21%
NF10% , BRI .

¢ 6 HHRGIN A 1 AR 548. 8 m’/h, T I R AR
Tid 550 m’/h, R A 25 R R BT, SE IR i
550 m*/h I [ 22 JE i 550%/548. 87 x49. 21 = 49. 43 kPa,
Tt 1 AR 2 e T B 5 SMELAR O e 2

| 45.37 — 49.43 | /49.43 x 100% = 8.21%

it Hh 2R BRI A 22 HE U TR 22 43 0 FE 5% 1 10%
VAP, BERZ I B TRE TR 2L,

*x6 FHIARLEIRELER
Table 6 Experimental calibrating results of

the balance orifice plate

WA i/ (m*/h)  ZE/APa EEMe WA C
1 548.8 49.21 0.08 0.6723
2 488.8 38.89 0.05 0.673 6
3 368. 1 22.15 0.03 0.6719
4 289.4 13.73 0.06 0.671 3
5 222.9 8.19 0.08 0.670 1
SR E BRI R C,,
0.6719
Co=[(C}) uan+(C;) win 1/2
4 # ®
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