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to obtain input-output characteristics of a large-diameter butterfly valve. Under given operat-

ing conditions, velocity, pressure, torque and pressure drop were calculated to obtain the

flow field of butterfly valve. Then, using some characteristic parameters such as velocity

profile, pressure distribution, turbulence kinetic energy and turbulence intensity, the model

of butterfly valve was established by fitting method and compared with experimental data.

Results illustrated that flow field characteristic differed at different opening degrees, and

when the opening degree was equal to or greater than 53. 65% , the flow velocity of the but-

terfly valve fluid at the inlet and outlet was relatively full, the flow performance was rela-

tively good and the flow state was stable. The mathematical model of butterfly valve modi-

fied by the experimental data has high degree of confidence, making it feasible to analyze the

motion characteristics of butterfly valve.

Key words:

large-diameter butterfly valve; model of butterfly valve;

flow field characteristics; motion characteristics; the opening
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Fig. 1 Three-dimensional model of DN3000 big-diameter
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Table 1 Numbers of node and unit of grid partition

\_ TFEE/ % T REL IR
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Fig. 2 Internal flow simplified model and fluid domain (o)
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Table 2 Maximum reynold number at different

opening degrees
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Table 4 Parameters setting
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Fig. 8 Physical parameters setting
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Fig. 13 Torque of valve clack at different opening degrees
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Table 6 Values of valve front pressure and pressure drop at different opening degrees

AL fE

. Wit/ I BT 1% iy SmEEE Rk Tl e 77 &
(kg/s)  iE/C  HEJi/kPa  FEJj/kPa  kPa YRR /kPa HIXRZE/ %
J£J3/kPa  JEJj/kPa

5.00 8 8. 88 41 15 26 16. 921 15 1.921 58.7
5.35 11 9.6 54.23 15. 36 38.87  18.782 15. 36 3.422 65. 4
10. 68 12.1 10 22.48 14.92 7.56  17.982  14.965 3.017 20.0
12. 28 14.3 10 22. 45 15. 04 7.41  18.278  15.081 3.197 18.6
15. 80 12 10 16. 43 15.2 1.23 16. 62 15. 208 1.412 1.2
35.87 214.2 26.12 71.85 31.75 40.1  58.116  31.742  26.374 19.1
47.78 144. 6 20. 16 34.15 25. 38 8.77  30.962  25.371 5.591 9.3
47.85 275.75 11.3 59.73 41.39 18.34  53.367  41.847 11.52 10.7
53. 65 176. 6 28.01 35. 68 27. 89 7.79 32,157 27.89 4.267 9.9
60. 80 73.65 10.1 17.51 16.75 0.76  17.375 16.72 0. 655 0.8
66. 80 75.63 10 16. 87 16.3 0.57  16.649  16.294 0.355 1.3

4.2 BEMEB ALBSHMAALBHXE
B 15 AT AL RS A 0 A 5 A 60 % 1Y
SR e NI ST 9 SR i A G S A
12 B8 143 Bl B3 LT VE IE 95 1 1) 7 1) o 3l B
[l o R = 7 1) b #9323 Bl A5 5 s 8
BT EEOR I HLad ek B 7 S 6k P - ¢ 8 s 1 3
ARG R 1R A 32 2l 38 D E SR 4L e B )
AT AR AT 9 00 L 7 % AR 572 56 00 5 2 [ AR 0 2% 2

BN BRI ZE N 8. 3% (NE 16 FiR) .
4.3 REWZHSH

K17 S WA 32 00 55 S T 9 56 Rl 4%
W7 11 1 56 38 O o 9 I AT 32 0 3 AL P 3t i)
LA T AT 32 1 S I Z B R R y=
—0.14962+13.972(R*=0.9887),
4.4 EFRESHT

MY ADAMS 8o Hr 45 28 (L3R 7) ml A
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