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Angle 0 20 30 45 60
Uppar (m/5) 0.2772 0.4046 1.099 0.7691 0.3290
Upin {m/s) —0.2354 —0.3081 -0.7117 —1.1040 —0.1284
Vi (V/S) 0.3363 0.4371 1.1390 1.8790 1.398
Viin (m/s) -0.5165 —0.7417 —1.8810 -3.3120 -1.076
W (mV/8) 1.1720 1.7260 2.5350 5.1990 5.945
Wein (0/5) —0.0925 -0.5003 —0.5678 —-1.356 ~0.6548
Py (Pa) 153.33 594.28 323.89 238.30 957.22
P (Pa) -504.63 =757.1 —-6507.9 —-11324 -64868
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Valve 3 Mirab
. m P. P. Calculated Error
Item | Opening | Q <—> ! 2 Catalogue
(%) hr (bar) (bar) K, K, (%)
1 20 206.3 1.071 0.109 210.3 213.2 1.3%
2 35 103.1 0.144 0.102 502.77 541.2 7.1%
3 50 193.4 0.161 0.107 828.1 918.4 9.8%
4 75 206.3 0.140 0.107 1141.8 1361 16.1%
5 100 232.1 0.142 0.110 1294 1640 21%
1600 __ A Mirab Catalogue
| ——O—— Calculated
1400 |-
1200 |-
1000 |-
Ea -
800 |-
600 |-
400
200
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3 m . .

op (degree)| Q <%) %4 (?) AP (bar) Calc;iated Ca\élit;telon
20 193.4 0.75 0.87751 206.4634 | No Cavitation
20 257.87 1 1.55618 206.7170 Start
20 386.81 1.5 3.33858 211.6980 Very Small
20 515.75 2 6.20764 207.0013 Small
20 902.56 3.5 21.12402 196.3749 Moderate
20 1224.9 4.75 39.77428 194.2221 Big
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3 m . .

op (degree)| Q <%) %4 (?) AP (bar) CaIcKulated Ca\gitzaélon
35 515.75 2 1.0274 508.8222 No Cavitation
35 644.7 2.5 1.60338 509.1297 Start
35 773.6 3 2.327 507.0481 Very Small
35 902.6 3.5 3.222 502.8014 Small
35 1289 5 7.01585 486.7839 Moderate
35 1934 7.5 16.84901 471.173 Big
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3 m S -

op (degree)| Q <%) %4 (?) AP(bar) CaIcKulated Ca\git;;lon
50 812.3 3.15 1.011957 807.4874 No Cavitation
50 979.92 3.8 1.471932 807.6924 Start
50 1134.6 4.4 1.97791 806.781 Very Small
50 1289.4 5 2.5768 803.224 Small
50 1740.6 6.75 4.9593 781.62009 Moderate
50 2140.3 8.3 7.8993 761.534 Big
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3 m -

op (degree)| Q <%) %4 (?) AP (bar) CaIcKu:ated Ca\git;élon
75 1005.7 3.9 0.76749 1147.9767 No Cavitation
75 1237.8 4.8 1.15939 1149.5628 Start
75 1392.5 5.4 1.46195 1151.6816 Very Small
75 1547.2 6 1.78714 1157.3853 Small
75 1959.8 7.6 2.97819 1135.6464 Moderate
75 2269.3 8.8 4.28039 1096.8494 Big
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3 . .

op (degree)| Q <%) %4 (?) AP (bar) CaIcKulated Ca\git;élon
100 1108.9 4.3 0.72751 1300.0337 No Cavitation
100 1340.9 5.2 1.06266 1300.8008 Start
100 1469.9 5.7 1.27216 1303.1955 Very Small
100 1624.6 6.3 1.54546 1306.8243 Small
100 2063 8 2.56680 1287.6561 Moderate
100 2320.9 9 3.39236 1260.0783 Big
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——{J—— Pressure drop: Origin valve
Cavitation limit line: Origin valve

24

20

16

12

Pressure drop (bar)

Valve opening: 100%

! | | ! | ! |
.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

Velocity inlet (m/s)
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Valve m3 P P Anti Main
Item | Opening | Q (—) L 2 Cavitation Valve
(%) hr/) | (bar) | (bar) | \ave i, K,

1 20 257.873 | 1.948 0.106 190.004 210.3
2 35 257.873 | 0.753 0.112 322.249 502.77
3 50 257.873 | 0.620 0.111 361.613 828.1
4 75 257.873 | 0.606 0.110 366.289 1141.8
5 100 257.873 | 0.603 0.111 367.632 1294
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Anti Anti
Valve 3 Cavitation | Cavitation

Item | Opening Q<m—> bP1 tf) 2 Valve Valve
(%) hr/) | (bar) | (bar) | (ogel2) | (modell)

K, K,
20 | 257.873| 2.159 | 0.114 | 180.328 | 190.005
35 | 257.873| 0826 | 0.112 | 305.197 | 322.249
50 | 257.873| 0685 | 0110 | 339.978 | 361.613
75 | 257.873| 0676 | 0110 | 342742 | 366.289
100 | 257.873| 0679 | 0111 | 342170 | 367.632
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Anti Anti Anti
Valve m3 p P Cavitation | Cavitation | Cavitation
Item | Opening | Q <h—> (b;r) (bzfr) Valve Valve Valve
(%) r (model3) | (model2) | (modell)
K. K. K.

v v v
20 257.873 | 2.001 0.115 187.8316 180.328 190.005
35 257.873 | 0.682 0.112 341.3914 | 305.197 322.249
50 257.873 | 0.550 0.111 389.2769 339.978 361.613
75 257.873 | 0.538 0.111 394.6880 | 342.742 366.289
100 257.873 | 0.531 0.109 397.0821 342.170 367.632
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m3 m . -

op (degree)| Q <F> %4 (?) AP(bar) CaIcKu:ated Ca\git:lélon
20 167.62 0.65 0.8315 183.8141 No Cavitation
20 355.87 1.38 3.6327 186.7101 Start
20 438.38 1.70 5.5499 186.0826 Very Small
20 505.43 1.96 7.5272 184.2231 Small
20 593.11 2.30 10.693 181.3760 Moderate
20 747.83 2.90 17.500 178.7644 Big
20 889.66 3.45 25.194 177.2446 Very Big
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3 m . .

op (degree)| Q <%) %4 (?) AP (bar) CaIcKulated Ca\gitzaélon
35 433.23 1.68 1.9602 304.3245 No Cavitation
35 541.53 2.1 3.0582 306.3639 Start
35 624.05 2.42 4.0657 308.0258 Very Small
35 688.52 2.67 4.9540 309.3424 Small
35 928.34 3.6 9.0832 309.4945 Moderate
35 1160.4 4.5 14.347 309.6658 Big
35 1418.3 5.5 21.720 309.4316 Very Big
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m? m Calculated Cavitation
op (degree)| Q <F) %4 (?) AP(bar) K, Size
50 386.81 1.5 1.2417 347.1258 No Cavitation
50 438.38 1.7 1.5933 347.2923 Start
50 515.75 2 2.2009 347.6374 Very Small
50 593.11 2.3 2.9202 347.0741 Small
50 799.41 3.1 5.3746 344.8212 Moderate
50 1160.4 4.5 11.569 341.1589 Big
50 1340.9 5.2 15.618 339.3005 Very Big
Vel (S0iS ln 5l Sl o (slad Jae) 05l gemlisls (T 8 (sland @l asdS V-0 Jgoor
m?3 m Calculated Cavitation
op (degree)| Q <F> %4 (?) AP (bar) K, Size
100 399.70 1.55 1.2752 353.9453 No Cavitation
100 451.28 1.75 1.6258 353.9213 Start
100 554.43 2.15 2.4531 353.9833 Very Small
100 618.90 2.4 3.0636 353.5906 Small
100 850.98 3.3 5.9288 349.4899 Moderate
100 1212.0 4.7 12.373 344.5583 Big
100 1418.3 5.5 17.181 342.1654 Very Big
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m? m Calculated Cavitation
op (degree)| Q (F) %4 (?) AP(bar) K, Size
20 180.5 0.7 26.194 173.8275 No Cavitation
20 299.1 1.16 18.283 174.8940 Start
20 438.4 1.7 11.160 177.5353 Very Small
20 505.4 1.96 7.8988 179.8377 Small
20 593.1 2.3 8.0323 295.7107 Moderate
20 747.8 2.9 14.579 293.7856 Big
20 889.7 3.45 20.280 292.0329 Very Big
(GS Crow 4y o B3lie Jow) 10 (53525 sl (53lg0 o 13 wolS 1 (gjluands ol aodls A0 Jgox
m? m Calculated Cavitation
op (degree)| Q <F) %4 (?) AP(bar) K, Size
35 422.9 1.64 2.0246 297.2193 No Cavitation
35 469.3 1.82 2.4840 297.7815 Start
35 541.5 2.1 3.3141 297.4695 Very Small
35 624.1 2.42 4.3931 297.7391 Small
35 838.1 3.25 8.0323 295.7107 Moderate
35 1122 4.35 14.579 293.7856 Big
35 1315 5.1 20.280 292.0329 Very Big
(GS Cros & ilo 33lie Jow) 70+ 53525 sl (s3lgs o 10 wolS 1ot (55l ol aodls ) +-0 Jo
m? m Calculated Cavitation
op (degree)| Q <F) %4 (?) AP(bar) K, Size
50 386.81 1.5 1.3640 331.1884 No Cavitation
50 438.38 1.7 1.7539 331.0116 Start
50 515.75 2 2.4260 331.1238 Very Small
50 593.11 2.3 3.2092 331.0776 Small
50 799.41 3.1 5.9261 328.3848 Moderate
50 1160.4 4.5 12.739 325.1235 Big
50 1340.9 5.2 17.174 323.5655 Very Big
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m? m Calculated Cavitation

op (degree)| Q <F) %4 (?) AP (bar) K, Size

100 389.4 1.51 1.3681 332.9023 No Cavitation

100 443.5 1.72 1.7787 332.5655 Start

100 549.3 2.13 2.7297 332.4467 Very Small

100 616.3 2.39 3.4568 331.4861 Small

100 851 3.3 6.7087 328.5491 Moderate

100 1212 4.7 13.912 324.9415 Big

100 1418 5.5 19.155 324.0558 Very Big
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m? m Calculated Cavitation
op (degree)| Q (F) %4 (?) AP(bar) K, Size
20 193.4 0.75 1.0525 188.5148 No Cavitation
20 312 1.21 2.7191 189.2247 Start
20 446.1 1.73 5.5940 188.6208 Very Small
20 508 1.97 7.5745 184.5843 Small
20 598.3 2.32 10.624 183.5397 Moderate
20 722 2.8 15.725 182.0783 Big
20 773.6 3 18.277 180.9546 Very Big
O o 4 Jilo 33lie Joe) 10 53525 sl (53B50 <l 10 0ol ot (55ludcds gl aodls N Y-0 Jgus
m? m Calculated Cavitation
op (degree)| Q <F) %4 (?) AP(bar) K, Size
35 422.9 1.7 1.7988 326.8595 No Cavitation
35 469.3 1.9 2.2499 326.6450 Start
35 541.5 2.44 3.7143 326.4801 Very Small
35 624.1 2.75 4.7157 326.5588 Small
35 838.1 3.3 6.8461 325.2350 Moderate
35 1122 4.65 13.782 322.9962 Big
35 1315 5.7 20.974 320.9464 Very Big
O o 4 Jilo S8l Joe) 70+ F3525 sl (63650 o 13 0ol o (55ludnds gl aodls ) F-0 Jgus
m? m Calculated Cavitation
op (degree)| Q <F) %4 (?) AP(bar) K, Size
50 438.4 1.7 1.3708 374.4150 No Cavitation
50 528.6 2.05 1.9922 374.5287 Start
50 657.6 2.55 3.0916 373.9842 Very Small
50 734.9 2.85 3.8917 372.5428 Small
50 915.4 3.55 6.1656 368.6761 Moderate
50 1225 4.75 11.713 357.7977 Big

50 1496 5.80 17.459 357.9460 Very Big
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m? m Calculated Cavitation

op (degree)| Q <F) %4 (?) AP (bar) K, Size

100 399.7 1.55 1.0673 386.8920 No Cavitation

100 490 1.9 1.6032 386.9535 Start

100 580.2 2.25 2.2506 386.7565 Very Small

100 670.5 2.6 3.0213 385.7244 Small

100 923.2 3.58 6.0070 376.6681 Moderate

100 1276 4.95 12.343 363.3188 Big

100 1547 6 18.618 358.7667 Very Big
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Abstract

Globe Valve is one of the most important control valves in the industry. This valve is made
in different sizes and for different applications. One of the destructive phenomena that
happen in this valve is cavitation. Cavitation causes vibration, noise, and corrosion inside
the valve, so the working life of the valve is reduced. For this reason, some solutions have
been proposed to control and prevent this phenomenon in the valves. One of the effective
ways to control the cavitation is to install a cage inside the valve. The cages are perforated
or grooved metal plates that are installed inside the valve to reduce the cavitation. Many
factors are affecting the performance of these cages, such as: shape, diameter, and
arrangement of the holes, and the thickness of the cage body. some articles and researches
have examined the mentioned factors. In this study, the effect of oblique holes is
investigated. As a result, the cages are designed with radial holes, oblique holes facing
downwards, and oblique holes facing upwards, and then numerical simulations are
performed to evaluate their performance. The best model is selected by considering some
parameters such as velocity vectors, cavitation number, and the intensity and location of the
cavitation. By analyzing the mentioned parameters, it was observed that the cage with
oblique holes facing downwards has a better performance in controlling and reducing the
cavitation. In fact, in this model, the internal components of the valve will be safer than the

other two models.

Keywords: Globe Valve, Cavitation, Cage, Numerical Simulation, Cavitation Number
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