AT

TECHNICAL DATA - GATE, GLOBE & CHECK VALVES.
FLOW FORMULATION USING CyFACTORS

ENGLISH UNITS

TYPE FLOW FLOW RATE PRESSURE DROP
AP Q\?
LIQUID Q= Cv |7 AP=s ()
GAS
q’ m=22.6 C, [2X 0
T, X Sg
When AP < 0.5P; Ap 000195 T Sg (qrm)2
Py Cv
When AP > 0.5P, q'm= 13.9P, Cv
JT1 Sg
DRY SATURATED STEAM
When AP < 0.5P; wW=297C,,/AP X P,
2
When AP > 0.5P, W=1.82C, xP; AP = 0-;13 (Cm)
1 v
SUPERHEATED STEAM
W= 2% Cv\/AP X Py
When AP < 0.5P; ~ (1+0.00075)
2
AP = 0.113 (W(1+0.0007s))
When AP > 0.5P; _ 1.82Cvx P P, cv

~ (140.00075)

FLUID FLOW NOMENCLATURE

Sg= Specific gravity of air.
T1=Absolute inlet temperature.
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Cv = Flow coefficients for Valves & Strainers.

P1= Absoluteinlet pressure (PSIA).

P2 = Absolute outlet Pressure (PSIA).

AP = Pressuredrop in pounds per Square inch (PSI).
Q = Liquid flow in gallons per minute (GPM).

g’m= Rate of gas flow in cubic feet per minute at standard conditions, 14.7 psia and 60°F (SCFM).
S = Specific gravity of flowing Liquid relative to water at 60°F.
s = Number of degrees of Superheat of steamin °F.

W= Steam of vapourflow rate in pounds perhour (LBS/HR).
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METRIC UNITS
TYPE FLOW FLOW RATE PRESSURE DROP
AP — Q 2
LIQUID Q =0.865 CV\E AP=134S (a;)
GAS , AP X P,
qQ’nw= 41497 C, T XSe
When AP < 0.5P; _5.8x107°T, Sg (q/H\?
4 H= 255.2P, Cv AP = P, (E)
p=22e iy
When AP > 0.5P, VT1 S8
DRY SATURATED STEAM
W=19.53 C, /AP X P
When AP < 0.5P, !
0113 (W2
W=182C, x P; AP=—r (%)
When AP > 0.5P,
SUPERHEATED STEAM
W= 121 cv\/AP X P,
When AP < 0.5P; (1+0.001235s) _0.00274 (W(1+0.00123s)\>
AP= ( )
Py Cv
_11.71Cvx P,
When AP > 0.5P, "~ (1+0.00123s)

FLUID FLOW NOMENCLATURE

Cv = Flow coefficients for Valves & Strainers.

P1 = Absoluteinlet pressure (BAR).
P2= Absolute outlet Pressure (BAR).

AP = Pressure drop (BAR).

Q = Liquid flow in cubic meters per hour (m3/hr).

S = Specific gravity of flowing Liquid relative to water at 15.56°C.
s = Number of degrees of Superheat of steamin °C.

Sg= Specific gravity of air.

T1= Absolute inlet temperature (°R).

W= Steam of vapourflow rate in pounds perhour (LBS/HR).

o
[ )
[ )
o
°
e q’nF Rate of gas flow in cubic feet per minute at standard conditions, 14.7 psia and 15.56°C (SCFM).
[ )
o
o
[ ]
[ )
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Flow Coefficients
Flow coefficients for APl 602 type Valves

23T

Valve Gate Globe Check Lift Type
(isnlé(;) Re;)%t:_ltar Eg:‘lt R(;goll{ltar ng:’lt Y Pattern R%%liltar Full Port Y Pattern
14 - 25 - 11 29 - 09 23
3/8 - 43 - 14 38 - 11 35
12 55 11.6 15 36 45 1 21 48
3/4 12 26.6 38 6.6 10.1 2.8 5.8 78
1 27 54.6 6.8 10.9 16 6 7 11.2
114 55 79.8 11 14 231 9.5 92 18
11/2 80 87 14.3 243 471 11 15.4 37.8
2 105 203 25 39.7 80.2 18 32 69.2
Flow coefficients for 150 & 300 class Bolted Bonnet AP1 600 type valves
Valve Gate Globe & Stop Check Swing Check Tilting Disc Check
Size | Full Full Y Full | “Min. Flow velocity Flow velocity for
(inch) | port | Re9UAr | oot | pattern | Port for fully open(1) Regulkls fully open(1) ft/sec
Port C Port C
Cv V|l cv Cv Cv ft/sec (water 60°F) v (water 60°F)
112 170 30 38 57 101 7.82 60 5.69
2 311 55 69 104 183 7.9 109 5.75
212 495 87 110 166 292 7.96 174 5.8
3 724 127 160 242 427 8.02 254 5.84
4 1320 232 292 441 778 8.1 463 59
6 3076 539 682 1026 1814 8.22 1079 5.99
8 5608 982 1242 1867 3307 8.31 1967 6.05
10 8834 1563 1979 2970 5269 8.38 3134 6.1
12 13071 2285 2896 4341 7709 8.43 4586 6.14
14 16075 2809 - 5335 9480 8.25 5639 6.01
16 21554 3765 - 7148 12712 8.32 7562 6.06
18 27876 - - 9237 16440 8.38 9780 6.1
20 35048 - - 11605 | 20670 8.43 1226 6.14
2 43078 - - 14255 | 25406 8.47 15113 6.17
24 51973 - - 17188 | 30652 851 18233 6.2
26 61714 - - - 36413 8.55 21660 6.22
28 72387 - - - 42692 8.58 25395 6.25
30 83919 - - - 49462 8.72 29441 6.35
36 119333 - - - 70379 8.48 41865 6.91
42(2) | 163380 - - - 96356 10.22 57318 7.45
48(2) | 215888 - - - 127324 10.93 75739 7.96
54(2) | 278938 - - - - - - -
(1) Required flow velocity for other fluid different than water = Flow velocity on table x 7.9 SQRT( 1/

density of the fluid), density in Ibs per cubic feet.

(2) Class 150# only.




Flow coefficients for 600 class Bolted Bonnet API 600 type valves.

Globe, Stop
Gate Check & Life Swing Check Tilting Disc Check
Valve Check
Size - - Flow veloci
(inch) | Full Port | 5 U u Full port | Min Flow velocity Regular | for fully operlel)
Cy attern | Pattern Cy for fully open(1) Port Cy ftisec (water
Cv Cv ft/sec (water 60°F) 60°F)
1172 170 30 57 101 9.2 60 6.7
2 311 55 104 183 8.85 109 6.45
2112 495 87 166 292 8.59 174 6.26
3 724 127 242 427 8.39 254 6.11
4 1320 232 441 778 8.08 463 5.88
6 3076 539 1026 1814 7.65 1079 5.57
8 5434 952 1809 3205 7.31 1906 5.32
10 8474 1483 2818 4998 7.6 2973 5.53
12 12509 2187 4155 7377 8.34 4388 6.07
14 15151 3512 5030 8936 8.73 5315 6.36
16 20106 - 6669 11858 9.34 7054 6.81
18 25406 - 8421 14948 9.88 8913 7.2
20 31355 - 10368 18492 10.39 11000 7.57
22 38435 - 12723 22668 10.91 13484 7.95
24 46312 - 15321 27313 11.41 16247 8.31
26 54333 - 17966 32044 11.86 19061 8.64
28 63023 - - 37169 12.3 27110 8.95
30 73110 - - 43118 12.73 25649 9.27
36 114881 - - - - 40303 10.33
NOTE:

1. Required flow velocity for other fluid different than water = Flow velocity on table x 7.9 SQRT( 1/

density of the fluid), density in lbs per cubic feet.
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Flow coefficients for 900 class Bolted Bonnet APl 600 type valves.

Globe, Stop Check

Gate & Life Check Swing Check Tilting Disc Check
Valve Min. Flow
(nch) | Port | patter | Paem | Porc | fully opencty | REGUEr | Flow velociy for fully
C, C. C C, ftisec (water Port C, open(1l) ft/sec (water 60°F)
60°F)
112 141 25 47 83 8.87 49 6.46
2 273 48 92 161 8.84 % 6.4
212 397 70 133 234 8.54 139 6.22

3 665 117 233 392 8.73 233 6.35
4 1239 218 414 731 8.62 435 6.28
6 2815 494 939 1660 8.37 988 6.09
8 4901 859 1632 2891 8.14 1719 5.93
10 7817 1368 2600 4610 8.25 2742 6.01
12 11171 1954 3712 6588 8.98 3919 6.54
14 13646 2386 4531 8048 9.42 4787 6.86
16 18031 3150 5983 10634 10.07 6326 7.34
18 23056 - 7644 13597 10.69 8088 7.78
20 28726 - 9518 16942 11.26 10078 8.2
22 35048 - 11605 20670 11.81 12296 8.6
24 42027 - 13908 24786 12.34 14744 8.99
26 49668 - 16428 - - 17425 9.35

1) Required flow

density of the fluid), density in lbs per cubic feet.
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velocity for other fluid different than water = Flow velocity on table x 7.9 SQRT( 1/
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Flow coefficients for 1500 class Bolted Bonnet AP 600 type valves.

Globe, Stop
Gate | Check & Life Swing Check Tilting Disc Check
Check
\{Sﬁlz\ée Min._FIow _
(Inch) Full T Y Full | wvelocity for Reqular Flow velocity for
Port | Pattern | Pattern | Port | fully open(1) Po?’t C fully open(1) ft/sec
Cv Cv Cv C, | ft/sec (water Y (water 60°F)
60°F)
112 | 141 25 47 83 10.08 49 7.34
2 273 48 92 161 10.05 96 7.32
212 | 397 70 133 234 9.71 139 7.07
3 604 106 202 356 9.69 212 7.06
4 1078 189 360 636 5.83 378 4.25
6 2450 430 817 1445 7.1 860 5.17
8 4244 744 1414 | 2503 8.1 1489 5.9
10 6761 | 1184 2250 | 3988 9.05 2372 6.59
12 9657 | 1690 3210 | 5696 9.86 3388 7.18
14 | 11701 - 3887 | 6901 10.32 4105 7.52
16 | 15447 - 5128 | 9110 11.03 5919 8.04
18 | 19766 - 6556 | 11657 11.7 6932 8.53
20 | 25022 - 8294 - - 8778 9.02
22 | 30465 - 10092 - - 10688 9.46
24 | 36507 - 12087 - - 12808 9.87
NOTES:

(1) Required flow velocity for other fluid different than water = Flow velocity on table x 7.9 SQRT( 1/ density of the fluid),
density in Ibs per cubic feet.
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Flow coefficients for 2500 class Bolted Bonnet APl 600 type valves

Globe, Stop
Gate | Check & Life Swing Check Tilting Disc Check
Check
Valve .
Size Mln._FIow _
(inch) Full T Y Full velocity for Regular Flow velocity for
Port | Pattern | Pattern| Port | fully open(1) Port C fully open(1)
Cv Cy Cy C, | ft/sec (water Ot Sv | fusec (water 60°F)
60°F)
11/2 93 16 31 55 9.89 32 7.2
2 170 30 57 101 9.43 60 6.87
2 1/2 273 48 92 161 9.08 96 6.62
3 397 70 133 234 8.79 139 6.4
4 660 116 221 389 5.89 232 4.29
6 1588 279 530 936 7.27 557 5.29
8 2815 494 939 1660 8.34 088 6.07
10 4566 800 1521 2693 9.36 1602 6.82
12 6553 1147 2181 3865 10.21 2299 7.43
14 8027 - 2670 4734 10.71 2816 7.8
16 10633 - 3533 - - 3730 8.35
18 13646 - 4531 - - 4787 8.86
20 16713 - 5547 - - 5863 9.3
22 20449 - 6782 - - 7174 9.76
24 24610 - 8158 - - 8634 10.21
NOTES:

(1) Required flow velocity for other fluid different than water = Flow velocity on table x 7.9 SQRT( 1/
density of the fluid), density in lbs per cubic feet.
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Flow coefficients for 600 class Pressure Seal ASME B16.34 type valves.

Globe, Stop
Gate Check & Life Swing Check Tilting Disc Check
Valve Check
Size Min. Flow .
(inch) | Regular | 5 ! Y | Regular | velocity for fully | Regular Port ALY VLTI o)
Port C attern | Pattern Port C open(1) ft/sec C fully open(1) ft/sec
Y Cy U v (water 60°F)
(water 60°F)

2 217 55 104 109 8.85 109 6.45
212 343 87 166 174 8.59 174 6.26

3 499 127 242 254 8.39 254 6.11

4 900 232 441 463 8.8 463 5.88

6 2070 539 1026 1079 765 1079 5.57

8 3622 952 1809 1906 7.31 1906 5.32

10 5606 1483 2818 2973 7.6 2973 5.53

12 8219 2187 4155 4388 8.34 4388 6.07

14 9921 2648 5030 5315 8.73 5315 6.36

16 13099 3512 6669 7054 9.34 7054 6.81

18 16489 - 8421 8913 0.88 8913 1.2

20 20264 - 10368 11000 10.39 11000 7.57

22 24746 - 12723 13484 10.91 134384 7.95

24 29714 - 15321 16247 1141 16247 8.31

26 34755 - 17966 19061 11.86 19061 8.64

28 40201 - - 27110 12.3 27110 8.95

30 46503 - - 25649 12.73 25649 9.27

36 72438 - - - - 40303 10.33

NOTES:

(1) Required flow velocity for other fluid different than water = Flow velocity on table x 7.9 SQRT( 1/
density of the fluid), density in lbs per cubic feet.
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Flow coefficients for 900 class Pressure Seal ASME B 16.34 type valves

Globe, Stop
Gate Check & Life Swing Check Tilting Disc Check
Check
Valve -
. Min. Flow
_Slze T Y velocity for .
(inch) | Regular Regular Regular Port Flow velocity for fully
Port Cy FELISA | (PRl Port C, eIl ElESney C open(l) ft/sec (water 60°F)
Cy Cv ft/sec (water v
60°F)
2 191 48 92 96 8.84 96 6.44
212 276 70 133 139 8.54 139 6.22
3 458 117 233 233 8.73 233 6.35
4 846 218 414 435 8.62 435 6.28
6 1897 494 939 988 8.37 988 6.09
8 3273 859 1632 1719 8.14 1719 5.93
10 5178 1368 2600 2742 8.25 2742 6.01
12 7355 1954 3712 3919 8.98 3919 6.54
14 8952 2386 4531 4787 9.42 4787 6.86
16 11771 3150 5983 6326 10.07 6326 7.34
18 14984 - 7644 8088 10.69 8088 7.78
20 18594 - 9518 10078 11.26 10078 8.2
22 22604 - 11605 12296 11.81 12296 8.6
24 27013 - 13908 14744 12.34 14744 8.99
26 31825 - 16428 - - 17425 9.35
NOTES:

(1) Required flow velocity for other fluid different than water = Flow velocity on table x 7.9 SQRT( 1/ density of the
fluid), density in Ibs per cubic feet.
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Flow coefficients for 1500 class Pressure Seal ASME B16.34 type valves.

Globe, Stop
Gate Check & Life Swing Check Tilting Disc Check
Valve Check
Size Min. Flow .
(inch) | Regular Pat-':_e m Pat\t(em Regular | velocity for fully | Regular ﬂg\évnzlsl(;sgg ?&,;E;Iry
Port Cy C, C, Port C, open(l) ft/sec Port Cy 60°F)
(water 60°F)

2 191 48 92 96 10.05 96 7.32
212 276 70 133 139 9.71 139 7.07
3 417 106 202 212 9.69 212 7.06

4 738 189 360 378 5.83 378 4.25

6 1655 430 817 860 7.1 860 5.17

8 2841 744 1414 1489 8.1 1489 5.9
10 4490 1184 2250 2372 9.05 2372 6.59
12 6374 1690 3210 3388 9.86 3388 7.18
14 7697 - 3887 4105 10.32 4105 7.52
16 10112 - 5128 5919 11.03 5919 8.04
18 12882 - 6556 6932 11.7 6932 8.53
20 16238 - 8294 - - 8778 9.02
22 19699 - 10092 - - 10688 9.46
24 23527 - 12087 - - 12808 9.87

NOTES:

(1) Required flow velocity for other fluid different than water = Flow velocity on table x 7.9 SQRT( 1/ density of the
fluid), density in Ibs per cubic feet.
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Flow coefficients for 2500 class Pressure Seal ASME B16.34 type valves

Globe, Stop
Gate Check & Life Swing Check Tilting Disc Check
Valve Check
. Min. Flow .
Size T Y - Flow velocity for fully
Regular Regular | velocity for fully Regular
Porqt C, Patéern Patct:em Porqt C, open(l) ftisec Pogt C, open(l) ft/osec (water

Y v (water 60°F) o

2 120 30 57 60 9.43 60 6.87
212 191 48 92 96 9.08 96 6.62
3 276 70 133 139 8.79 139 6.4
4 455 116 221 232 5.89 232 4.29
6 1080 279 530 557 1.27 557 5.29
8 1897 494 939 988 8.34 988 6.07
10 3053 800 1521 1602 9.36 1602 6.82
12 4354 1147 2181 2299 10.21 2299 7.43
14 5315 - 2670 2816 10.71 2816 7.8
16 7007 - 3533 - - 3730 8.35
18 8952 - 4531 - - 4787 8.86
20 10925 - 5547 - - 5863 9.3
22 13319 - 6782 - - 7174 9.76
24 15975 - 8158 - - 8634 10.21

NOTES:

(1) Required flow velocity for other fluid different than water = Flow velocity on table x 7.9 SQRT( 1/ density of the

fluid), density in Ibs per cubic feet.
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