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Flow condition study and optimization of energy dissipating fixed cone valve
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Abstract: Energy dissipating fixed cone valve is used under medium or high water head, and the design of its internal structure

directly affects its flow control efficiency. To study the changes of the valve s internal flow field and flow rate when the closed

switch is opened to varied degrees, the writer conducted model tests and CFD numerical simulation comput ation, and found t hat

when the switch was turned down from 100% open to 85% open, the flow rate increased and pressure around the inlet dropped.

The writer also conducted visualization research on the valve s internal flow field through CFD numerical simulation, and the re

sults show ed the following problems inside the valve when the switch was fully open: excessively high speed and high pressure

in partial areas, extensive low flow stagnation areas, excess impact of eddy area on the high speed flow area. Finally, the writer

optimized the valve s structure and its internal flow field.
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Fig. 1 Structure of energy dissipating fixed cone valve

A b YRR SR v A K K AR AR e 1 1E s JF
ito AEHE NI TS R T AR R R
ELRR RN o FFAER Bk B H UK AL VOB T K=
FHE o AR IR EIL I 2,

2
Fig.2 Model of energy dissipating fixed

cone valve and head water tank
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Tab.1 Test results at different opening degrees
AR PR ERUESH Wm0y R
/em (%) /Pa /Pa [(m?e§h
182 100 6273 2 152 0.016 9
182 85 5568 2 358 0.017 9
182 70 7053 2 305 0.016 4
182 55 14 578 2 558 0.015 3
182 40 16718 3 003 0.012 0
133 100 5803 2 478 0.014 0
133 85 5268 2 674 0.014 8
133 70 6468 2 558 0.013 6
133 55 8988 2 906 0.011 2
133 40 11383 3 151 0.008 7
3

Fig. 3 Curve chart of flow at different opening degrees
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Fig.4 3 D model and grids of fixed cone valve
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Tab.2 The verification results of simulation accuracy

KK em FFPE( %) FERIBE T/ Pa iR B HE TR/ Pa 22 ( %)

182 100 6 367 6 273 1.50
182 85 5 606 5 568 0. 68
182 70 7 405 7 053 3.57
182 55 13 610 14 378 5.34
182 40 15 806 16 718 5.46
133 100 5 692 5 803 1.91
133 85 5 056 5 268 3.91
133 70 6 314 6 468 2.38
133 55 8 482 8 988 5.63
133 40 10 737 11 383 5.68
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Fig.5 Comparison between tested and simulated inlet pressures
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Fig. 6 Simulated diagram of internal flow field
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Tab.3 Simulation results before and after optimization
Hefh 133 em 41 182 em 4 133 em 4 182 em 41
- B ERWE RKESN BKED
H /(me s1) /(me st /Pa /Pa
A 5.5 6.6 8 723 12 260
A5 5.0 5.8 7 644 9 058

AU T BEHETE W E AR FFJE R i it &=
FeN BT A A S Be JEAT T /K S BT 56 Fn
CFD FE BT o 56 PR T FEA 100% 5% 42
85% I LRk e BT RE s )R BRI ARk 1
0T o 70 O A 2 I 1B e S 751 5
M) o O I CFD B A HA I 5 VR A R IR A

7

Fig.7 Simulation results before and after optim ization
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