VALT@ RE: C(i)

Standard Port 3/4" to 2-1/2" Standard Port 2" to 12"
L Percentand angleof BallRotaton e
Valve V-Port
Size Angle 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% |
3/4" 15° 0 0.02 0.08 0.20 0.28 0.44 0.71 0.86 1.2 1.52 1.81
3/4" 30° 0 0.02 0.11 0.24 0.41 067 | 1 1.39 1.94 2.55 3.04
3/4" 60° 0 0.02 0.13 0.36 0.55 0.97 1.55 2.23 3.56 5.01 6.74
3/4" 90° 0 0.02 0.38 060 | 075 1.42 229 | 338 5563 | 831 | 1046
o [ 150 0 0.02 0.14 042 | 066 1.04 17 213 2.87 3.68 432
1" 30° 0 0.02 0.21 056 | 096 1.58 2.39 3.43 462 6.15 7.26
1 60° 0 0.02 0.30 0.78 124 | 227 | 3.59 5.28 8.29 11.6 15.5
1" 90° 0 0.02 0.48 1.23 230 | 350 54 | 77 10.8 124 | 187
1-1/4" 150 0 0.02 0.20 0.60 0.95 1.50 2.44 3.06 4.13 5.29 6.21
1-1/4" 30° 0 002 | 030 0.81 1.38 2.27 3.44 493 6.64 894 | 1044 |
1-1/4" 60° 0 0.02 0.43 1.12 1.78 3.26 5.16 7.59 11.92 16.68 2228
__1-14" | 90° 0| 002 0.69 1.77 3.31 5.03 776 | 11.07 15.53 17.39 28.32
1-1/2" 15° 0 0.02 0.23 0.71 1.42 235 | 344 5.04 6.92 9.24 11.06
1-1/2" 30° 0 0.02 0.41 1.16 212 3.51 5.22 7.56 10.28 13.71 16.28
1-1/2" 80° 0 0.02 0.57 1.74 2.99 5.59 9.07 13.16 19.8 28.42 37.51
1-1/2" 90° 0 10.02 0.66 248 4.59 874 | 1455 20.63 30.07 4425 | 57.75
o 150 0 0.02 0.33 1.02 2.03 336 | 492 7.2 9.88 13.2 15.8
2 | 30° | 0 | 002 | 055 1.72 3.65 6.00 8.26 121 | 166 222 | 2900
2" 60° 0 0.02 0.70 264 4.90 9.32 15.5 22.2 32.1 47.2 61.6
2" 9° [ 0 0.02 088 | 330 6.13_| _11.65 19.4 275 | 404 5 | 77
2-1/2" 15° 0 0.02 0.47 1.50 3 | 480 7.2 10.37 14.42 19.38 23.39
2-1/2" 30° 0  0.02 0.80 2.55 5.07 827 | 1202 17.82 | 2457 32.42 37.65 |
2-1/2" 60° 0 0.03 1.02 3.92 7.01 13.89 22.91 32.87 46.55 70.26 01.52
2-1/2" | 90° 0 0.03 1.28 4.91 9.15 17.12 2852 | 37.46 58.68 86.87 112.82
3" 15° 0 0.04 0.56 1.85 417 | 6 8.41 12.2 16.71 | 19.92 24
3" 30° 0 0.05 0.75 2.60 5.95 10 | 1678 2438 | 3362 43.72 53.83
3" 60° 0 0.07 095 | 420 991 | 1840 29.02 46.12 66.88 93.91 121.06
3 | 90° 0 - 0.08 1.20 545 13.21 25.75 4341 | 66.23 100.91 | 14865 225
4" 150 0 | 005 0.22 1.58 248 4.52 8.21 1194 | 1861 27.94 41.5
4" 30° 0 0.07 0.44 1.89 4.62 918 | 16.13 23.51 36.63 5522 | 8174
4" 60° 0 0.10 1.03 459 11.34 24.68 37.37 54 .47 84.86 12791 | 189.92
4" 90° 0 0.14 1.85 827 | 2041 37.05 | 66.98 9804 | 1505 230.34 | 340.86_
6" 15° 0 ~ 0.08 0.32 2.26 3.56 6.48 11.78 | 17.14 267 40.09 59.54
8" 30° | 0 0.10 0.64 271 6.62 13.17 | 2314 33.74 52.56 79.23 117.28
6" 60° 0 0.15 1.47 6.59 16.27 35.41 53.61 78.15 121.75 | 183.52 | 2725
6" 8 | o0 0.20 266 | 11.86 2928 | 53.16 96.09 14067 | 21593 | 33048 | 489.06
8" 15° 0 0.15 074 | 526 828 | 15.05 2736 | 3981 62.02 9314 | 13832
g" 30° 0 | 023 1.48 6.29 15.39 30.59 5377 78.38 122.11 184.07 | 27246
8" | 80° | 0O 034 | 342 15.30 37.79 82.27 12455 | 18156 | 28285 | 42636 | 633.08
8 | 90 0 046 | 6.18 27.55 | _68.02 12350 | 22325 | 326.8 501.66 | 767.79 | 1136.2
10" 15° 0 0.30 1.44 10.25 16.13 29.30 53.28 77.52 12077 | 18204 | 26936
10" 30° 0 0.44 289 | 1288 31.75 | 57.72 104.71 | 15263 | 237.8 358.46 | 530.58
10" 60° 0 0.67 6.66 29.79 73.59 16021 | 24253 | 35357 | 55082 | 83028 | 1232.8
10" [ 90° 0 0.89 12.03 5365 | 150.00 | 30000 | 50000 | 72500 | 1020001 14952 | 22127
12" 15° 0 0.58 2.77 19.73 31.05 5640 | 10256 | 14923 | 23248 | 35043 | 51852
12" 30° 0 0.85 5.56 24 79 6112 | 11111 | 20157 | 29381 | 45777 | 69004 | 1021.37
12" 60° 0 1.29 12.82 67.35 | 14166 | 308.40 | 466.87 | 68062 | 1060.33! 150829, 2373.14
12 90° 0o | 171 | 2316 | 10328 | 25000 | 550.00 | 900.00 | 1325.00| 1880.55| 2878.26| 425945
FI 0 0.96 0.95 0.94 0.93 092 | 090 0.89 0.86 082 | 075
Xt 0 0.98 0.77 0.71 0.67 0.64 0.63 0.62 0.55 043 | 040
Fl = Liquid Pressure Recovery Factor Xt= Pressure Drop Ratio Factor (Gas)




VALT@ RE: C(i)

V-CONTROL BALL VALVE FLOW COEFFICIENT Cy CHARTS

Full Port 1/2" to 4" and 1/2" to 12" B
| e X Percent and Angle of Ball Rotation .
Valve V-Port
Size Angle 0% 10% 20% 0% | 40% | S0% | 60% | 70% | B0% | 90% | 100% _
1/2" 150 | 0 0.04 0.17 043 | 068 | 098 1.62 2.09 2.84 3.61 418
1/2" 30° 0 0.04 0.23 047 | 077 | 119 | 183 | 247 | 343 | 465 | 555
12" | 60° 0 0.04 0.28 0.73 1.1 1.83 2.92 4.29 7.00 9.43 12.78
1/2" 90 0 006 | 047 0.85 128 | 205 | 324 474 8.26 11.61 14.72
3/4" 15° 0 0.05 020 | 051 0.88 130 | 213 | 275 3.74 475 551
3/4" 30° o | 007 0.30 0.61 0.99 1.57 242 3.25 452 | 612 | 730 |
3/4" 80° 0 0.07 0.35 0.93 1.46 242 3.85 5.64 9.21 12.41 16.25
3/4" 90° 0 008 | 059 | 1.1 169 | 269 | 427 6.24 10.85 15.28 19.37
1" 15° 0 0.06 0.30 0.93 1.49 2.31 3.75 4.67 6.47 8.46 0.84
1" 30° 0 0.08 0.45 1.25 2.06 3.54 5.30 7.70 10.49 1284 | 1548
60° 0 0.09 0.68 1.74 2.78 5.13 8.00 11.88 18.71 23.22 32.81
1t b ee® L o0 oM 1 083 | 278 ! 509 | 774 | 1220 | 1733 | 2250 ! 3140 | 43.89 |
1-1/4" 15° 0 0.03 0.27 0.83 1.64 2.78 4.07 588 | 799 | 10.81 12.82
1-1/4" 30° 0 0.05 0.48 1.37 2.47 4.12 6.08 8.82 11.76 14.87 17.37
1-1/4" 60° 0 0.07 0.67 2.04 3.41 6.47 10.80 15.39 2235 33.37 43.45
114" 1 90° | 0 1 008 | 078 | 292 _9.41 10.23 17.28 2550 ! 3560_1I| 51.76 65.81 |
1-1/2" 15° 0 0.05 0.37 1.15 2.26 3.82 550 8.08 10.99 14.86 17.62
112" | 30° | 0 0.07 0.65 1.88 3.39 5.66 8.36 12.12 16.17 20.44 23.88
1-1/2" 60° 0 0.09 0.92 2.81 4.69 8.89 14.85 21.16 30.73 45.88 59.74
1-1/2" 90° o | o010 | 107 | _ 4.01 7.44 | 1408 | 2260 | 3190 | 4803 71.17 90.49
> 15° 0| o006 | 089 2.23 445 724 | 1068 15.38 21.39 28.75 34.69
2" 30° | 0 0.09 1.18 3.79 7.53 12.26 | 17.83 26.44 36.45 4809 | 5585
2" 60° 0 0.1 1.51 5.80 10.39 20.60 33.98 48.75 69.04 104.23 | 135.75
_2r 1 90 0 016 [ 189 1| 728 ! 1358 | _25.38 42.30 55.56 87.04 | 12975 | 167.34
2-1/2" 150 0 007 | 077 240 5.23 8.06 11.73 16.42 | 2231 27.24 31.30
2-1/2" 30° 0 0.09 1.15 4.42 7.91 13.39 | 2005 30.43 4192 | 5630 | 7695
2-1/2" 60° 0 0.13 1.46 5.91 11.90 23.24 37.92 59.31 83.29 113.65 | 162.50
el L WP o 8t 94 1§63 1 (.29 16.45 31.16 5353 | 7789 | 11829 | 177.32 | _ 23945 |
3" 150 0 0.08 0.89 2.96 6.65 958 | 1342 | 1947 | 2667 31.79 38.31
3" 30° 0 012 | 120 | 415 | 949 15.96 26.78 38.91 53.31 69.77 | 8591
3" 60° 0 0.15 2.89 6.70 15.82 29.36 46.32 73.60 106.74 | 14988 | 193.20
3" 9° | o | 020 [ 412 | 865 21.09 | _41.09 69.27 105.91 | 161.04 [ 237.23 | 359.21
4" 150 0 011 1.40 3.73 886 | 1676 | 27.91 41.85 59.24 75.49 96.37
4" 30° 0 016 | 175 | 784 | 1859 3521 | 5860 87.89 12441 | 15853 | 196.35
4 | e0° 0 0.26 2.20 12.44 33.67 62.98 106.26 | 16049 | 23396 | 32050 | 437.29
4" 90° 0 __ |1 _035 | 437 | 1968 5020 | 91.83 157.43 | 24051 | 36515 | 54662 | 830.86
8" 15° 0 0.20 250 | 664 15.77 29 85 49.70 74.54 105.51 | 13444 | 17162 |
6" 30° 0 0.29 3.12 13.97 33.11 62.70 10437 | 15653 | 22156 | 28233 | 34969
6" 60° 0 046 |  5.41 2215 59.97 11216 | 18924 | 28582 | 41668 | 586.83 | 800.80
6" | 90° | 0 066 | 779 | 3505 89.56 | _163.55 | 28037 | 42834 | 65032 | 973.50 | 1479.70|
8" 15° 0 0.34 4.23 11.32 26.84 50.80 84.58 126.84 | 195.00 | 34550 | 692.07
8" 30° 0 049 | 532 | 2377 5635 | 10670 | 17762 ! 26639 | 377.06 | 48047 | 59511
8" 60° 0 0.79 6.66 23.81 102.06 | 190.87 | 32206 | 48641 | 709.11 | 99869 | 1325.38
8" 90° 0 105 | 13.26 5964 | 15242 | 27833 | 47714 | 728.96 | 1106.69 1656.77[ 2518.18
10" 15° 0 0.53 6.62 17.69 41.94 79.38 13215 | 19820 | 35000 | 54500 | 856.36
10" 30° 0 0.77 8.31 37.14 88.05 166.73 | 27753 | 41624 | 58916 | 75074 | 92987
10" 60° 0 1.23 10.41 3720 | 15947 | 29823 | 50322 | 760.02 | 1107.99| 1560.45| 2070.90
10" 90° | o0 | 164 | 2072 93.20 238.16 | _434.90 | 74553 | 1139.00] 1729.20| 2588.70 | 3934.65
12" 15° 0 0.74 9.26 2476 58.72 111.13 | 185.01 | 27747 | 564.00 | 1101.07| 1638.90
12" 30° | 0 1.07 11.63 52.00 123.27 | 23342 | 38854 | 58273 | 82482 | 1051.03| 1301.81
12" 60° 0 1.72 14.57 52.08 22325 | 41752 | 70451 | 1064.03| 1551.19| 2184.63| 2899.26
Ty 90° 0 2.29 29.00 13047 | 33342 | 608.85 | 1043.74| 150450 2420.88| 3624.18| 5508.51
FI 0 0.96 0.95 0.94 0.93 0.92 0.90 0.89 0.86 0.82 0.75
Xt 0 098 | 077 0.71 0.67 0.64 0.63 0.62 0.55 0.43 0.40
FI = Liquid Pressure Recovery Factor Xt= Pressure Drop Ratio Factor (Gas)




ROUND PORT BALL VALVE FLOW COEFFICIENT Cy CHARTS

ﬂ. (866 VALTG)RC

wm ALT@)RC CG)

Standard Port - 3/4" to 2-1/2" and 1" to 12"
Percent and Angle of Ball Rotation
"‘S'ai'z“: 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
3/4" 0 0.21 0.43 0.70 1.05 162 264 4.00 6.40 9.60 12.00
1" 0 0.58 115 1.90 2.80 430 7.00 1050 | 17.00 | 2600 | 32.00
1-1/4" 0 0.83 1.65 2 67 4.05 6.50 1000 | 1520 | 2460 | 3600 | 4600
1-1/2" 0 1.48 295 475 7.20 1100 | 1800 | 2700 | 4400 | 6550 | 82.00
2" 0 2.16 433 6.95 1050 | 1620 | 2640 | 3960 | 6400 | 9600 | 120.00
2.1/2" 0 375 7.40 2630 | 5120 | 8000 | 11140 | 14420 | 177.40 | 209.80 | 240.00
3" 0 6.40 1260 | 2020 | 3110 | 4740 | 7780 | 11500 | 187,00 | 28000 | 350.00
4" 0 1310 | 2600 | 4210 | 6310 | 9720 | 159.00 | 230.00 | 385.00 | 575.00 | 720.00 |
8" 0 1840 | 3670 | 5900 | 9000 | 13800 | 22400 | 33800 | 54500 81500 | 1020.00
8" 0 3400 | 6800 | 100.00 | 165.00 | 25400 | 41500 | 62000 | 1010.00| 1500.00] 1880.00
10" 0 5550 | 29950 | 646.60 | 106520| 153420| 203390| 2547.30| 3057.80| 3548.90| 4000.00
12" 0 13870 | 625.00 | 1299.20| 210580| 300500| 3960.10| 4939.30| 5911.10] 684440 7700.00|
Full Port - 172" to 4"
Percent and Ange of Ball Rotation
";“ig‘: 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
172" 0 0 0.00 0.70 3.70 7.80 1260 | 1790 | 2330 | 2860 | 32.00
3/4" 0 0 0.00 2.50 7.70 1420 | 2170 | 2070 | 3800 | 4620 | 5400
1" 0 0 1.20 8.60 19.40 | 3240 | 4670 | 6190 | 7730 | 9240 | 105.00
1-1/4" 0 0 5.30 2070 | 4130 | 6540 | 9170 | 11930 | 14720 | 17450 | 200.00
1-1/2" 0 0 3.40 2270 | 5070 | 8390 | 12080 | 15870 | 199.40 | 23840 | 275.00
2" 0 0 1550 | 54.80 | 10660 | 166.60 | 23200 | 30040 | 36950 | 437.00 | 500.00
242 0 0 2580 | 8760 | 16860 | 26210 | 36390 | 47020 | 57750 | 68230 | 780.00
3" 0 0 33.80 | 12370 | 24270 | 380.80 | 53150 | 68930 | 84870 | 100450 1150.00
4" 0 7.50 11890 | 29620 | 51620 | 76650 | 103580| 131430| 159270| 1861.80| 2100.00
6" 0 1415 | 22430 | 631.80 | 1149.90| 1746.30| 2392.50| 3064.20| 3738.80| 439330 5000.00
8" 0 6370 | 60070 | 1416.30| 2418.30| 355230| 476820] 6023.10| 727590| 848510] 9600.00
10" 0 184.20 | 108520| 2381.60| 3950.90| 5712.40| 759150 9523.90| 11447.000 1329840 15000.00
12" 0 139.30 | 1314.00| 3046.40| 5200.00| 777070| 1043050 1317560 15016.10 18561.20 21000.00
Percent and Angle of Ball Rotation
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
0 0.92 0.91 0.91 0.90 0.86 0.86 0.72 0.65 0.61 0.50
0 0.78 0.74 0.71 0.67 0.62 0.56 0.49 0.38 0.26 0.15
Fl = Liquid Pressure Recovery Factor Xt= Pressure Drop Ratio Factor (Gas)
SLOTTED PORT BALL VALVE FLOW COEFFICIENT Cy CHARTS
Standard Port - Slot 1/2" to 1-1/2" —
Percent and Angle of Ball Rotation
Valve Slot o
st | o 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
1/2" 1/32" 0 0.02 0.03 0.07 0.12 0.16 0.20 0.24 0.28 0.32 0.36
1/2° 116" 0 002 | 007 | 020 0.33 046 | 0.60 0.73 0.86 0.99 1.10
3/4" 1/32" 0 0.02 0.04 0.08 0.13 0.18 0.23 0.27 0.32 0.37 0.41
3/4" 116" 0 0.02 0.08 0.23 0.38 0.52 0.68 0.83 0.10 1.13 1.25
3/4" 178" |0 0.02 0.14 0.39 0.65 0.90 1.18 1.44 1.69 1.04 2.16
1" 1/32" 0 0.02 0.06 0.14 0.22 0.29 0.37 0.45 0.53 0.60 0.68
1 116" 0 0.02 0.13 0.38 0.63 0.87 1.14 1.39 1.63 1.88 2.09
1" 1/8" 0 0.02 0.23 0.66 1,09 152 | 199 242 2.85 3.28 3.64
112" | 132" 0 0.02 0.10 0.22 0.34 0.46 0.58 0.70 0.82 0.94 1.06
112 | 116" 0 002 | 021 059 | 098 1.36 1.78 216 2,55 293 3.26
1-1/2" 1/8" 0 0.02 0.36 1.05 173 241 3.15 3.83 451 5.20 5.77
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