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Table 5 — Edward Cast Steel Equiwedge®

Black numerals are in U.S. customary units or dimensionless

Gate Valve Flow Coefficients Colored numerals are in metric units

LoUUUaEE EersaaaaE

Class 600 (PN 110) Figure No. 1611/ 1611Y, 1711Y Stop valves Class 600 (PN 110) Figure No. 1611BY, 1711BY Stop valves
2.5 65 380 | 077 | 025 | 0.02 | 250 635 — — — — — — — —
3.0 80 610 | 044 | 010 | 0.02 | 3.00 76.2 — — — — — — — —
4.0 100 | 1250 | 0.41 | 0.08 | 0.03 | 4.00 102 — — — — — — — —
6.0 150 | 3250 | 0.40 | 0.07 | 0.02 | 6.00 152 — — — — — — — —
8.0 200 | 5300 | 0.35 | 0.06 | 0.02 | 7.87 200 8x6x8  200x150x200 | 2650 | 0.33 | 0.07 | 0.03 | 7.87 200
10.0 250 | 8550 | 0.34 | 0.06 | 0.01 | 9.75 248 10x8x10  250x200x250 | 4500 | 0.32 | 0.07 | 0.02 | 9.75 248
12.0 300 [12,000| 0.31 | 0.05 | 0.01 | 11.75 298 12x10x12  300x250x300 | 7100 | 0.32 | 0.06 | 0.02 | 11.75 298
140 350 [14,000| 0.32 | 0.05 | 0.01 | 1287 327 14x12x14  350x300x350 | 9900 | 0.32 | 0.06 | 0.02 | 12.87 327
16.0 400 [18,500| 0.32 | 0.05 | 0.01 | 1475 375 16x14x16  400x350x400 |12,000| 0.31 | 0.06 | 0.02 | 1475 375
18.0 450 |25,500| 0.30 | 0.05 | 0.01 | 16.50 419 18x16x18  450x400x450 | 17,500 | 0.29 | 0.05 | 0.01 | 16.50 419
200 500 |30,500| 0.31 | 0.05 | 0.01 | 18.25 464 20x18x20  500x450x500 |22,000| 0.30 | 0.06 | 0.02 | 18.25 464
220 550 |36,500| 0.30 | 0.05 | 0.01 | 2012 511 22x20x22 550x500x550 |29,000| 0.28 | 0.05 | 0.01 | 2012 511
240 600 |46,500| 0.30 | 0.05 | 0.01 | 22.00 559 24x20x24  600x500x600 | 24,500 0.30 | 0.06 | 0.02 | 22.00 559
26.0 650 |53,500| 0.30 | 0.05 | 0.01 | 23.75 603 26x22x26 650x550x650 |30,000| 0.30 | 0.06 | 0.02 | 23.75 603
280 700 |62,500| 0.29 | 0.04 | 0.01 | 25,50 648 28x24x28  700x600x700 |40,500| 0.29 | 0.05 | 0.01 | 2550 648
— — — — — — — — 30x26x30 750x650x750 [46,500| 0.29 | 0.05 | 0.01 | 27.37 695
— — — — — — — — 32x28x32 800x700x800 [52,000| 0.30 | 0.05 | 0.01 | 29.25 743
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Table 5 (continued) — Edward Cast Steel Equiwedge® . o
. Black numerals are in U.S. customary units or dimensionless
Gate Valve Flow Coefficients Colored numerals are in metric units

Regular Port Gate Valves Venturi Port Gate Valves
Class 900 (PN 150) Figure No. 1911/ 1911Y, 14311Y Stop valves Class 900 (PN 150) Figure No. 1911BY, 14311BY Stop valves

2.5 65 380 | 0.63 | 017 | 0.02 | 226 572 — — — — — — — —
3.0 80 455 | 044 | 0.1 0.03 | 287 729 — — — — — — — —
4.0 100 990 | 042 | 0.09 | 0.02 | 3.87 98.2 — — — — — — — —
6.0 150 | 2350 | 0.41 0.09 | 0.02 | 575 146 — — — — — — — _

8.0 200 | 4200 | 037 | 0.07 | 0.02 | 7.50 190 8x6x8  200x150x200 | 2000 | 0.37 | 0.09 | 0.03 | 7.50 190
10.0 250 | 6250 | 0.40 | 0.08 | 0.02 | 9.37 238 10x8x10  250x200x250 | 3500 | 0.35 | 0.08 | 0.02 | 9.37 238
120 300 | 9500 | 0.36 | 0.07 | 0.02 | 1112 282 12x10x12  300x250x300 | 5950 | 0.35 | 0.08 | 0.02 | 1112 282
140 350 |12,000| 0.35 | 0.06 | 0.02 | 1225 311 14x12x14  350x300x350 | 7700 | 0.39 | 0.09 | 0.03 | 1225 311
16.0 400 |15000| 0.35 | 0.06 | 0.02 | 14.00 356 16x14x16  400x350x400 | 10,000 | 0.35 | 0.07 | 0.02 | 14.00 356
180 450 |19,500| 0.33 | 0.06 | 0.02 | 15.75 400 18x16x18  450x400x450 | 14,000 0.32 | 0.06 | 0.02 | 1575 400
200 500 |26,000| 0.35 | 0.06 | 0.02 | 1750 444 20x18x20  500x450x500 | 18,000 | 0.32 | 0.06 | 0.02 | 17.50 444
22.0 550 |28,000( 0.38 | 0.07 | 0.02 | 19.25 489 22x20x22 550x500x550 |25,000| 0.31 | 0.06 | 0.02 | 19.25 489
240 600 |38000| 032 | 0.05 | 0.01 | 21.00 533 24x20x24  600x500x600 |23,000| 0.31 | 0.06 | 0.02 | 21.00 533
260 650 |45000| 032 | 0.05 | 001 | 2275 578 26x22x26 650x550x650 (28,000 0.31 | 0.06 | 0.02 | 22.75 578
280 700 |52,500| 0.31 | 0.05 | 0.01 | 2450 622 28x24x28 700x600x700 |33,500| 0.31 | 0.06 | 0.02 | 2450 622

— — — — — — — — 30x26x30 750x650x750 |38,000| 0.32 | 0.06 | 0.02 | 26.25 667
— — — — — — — — 32x28x32 800x700x800 |48,000| 0.29 | 0.05 | 0.01 | 28.00 711

Class 1500 (PN 260) Figure No. 11511/11511Y, 12011Y Stop valves Class 1500 (PN 260) Figure No. 11511BY, 12011BY Stop valves
25 65 305 | 078 | 0.26 | 0.02 | 225 57.2 — — — — — — — —
3.0 80 420 | 052 | 014 | 003 | 275 699 — — — — — — — —
4.0 100 760 | 047 | 012 | 0.03 | 362 919 — — — — — — — —
6.0 150 | 1650 | 0.54 | 0.15 | 0.04 | 5.37 136 — — — — — — — —

8.0 200 | 3150 | 0.48 | 012 | 0.03 | 7.00 178 8x6x8  200x150x200 | 1650 | 0.43 | 012 | 0.04 | 7.00 178
10.0 250 | 5500 | 0.40 | 0.08 | 0.02 | 875 222 10x8x10  250x200x250 | 2950 | 0.41 0.1 0.03 | 875 222
12.0 300 | 6850 | 042 | 0.09 | 0.02 | 10.37 263 12x10x12  300x250x300 | 4500 | 0.40 | 010 | 0.03 | 10.37 263
14.0 350 | 9700 | 0.40 | 0.08 | 0.02 | 11.37 289 14x12x14  350x300x350 | 7050 | 0.37 | 0.08 | 0.02 | 11.37 289
16.0 400 |12,000| 0.39 | 0.08 | 0.02 | 13.00 330 16x14x16  400x350x400 | 8700 | 0.37 | 0.08 | 0.02 | 13.00 330
18.0 450 |15,000| 0.37 | 0.07 | 0.02 | 1462 371 18x16x18  450x400x450 | 11,000| 0.37 | 0.08 | 0.02 | 14.62 371
20.0 500 |[18,500| 0.37 | 0.07 | 0.02 | 16.37 416 20x18x20  500x450x500 [13,500| 0.36 | 0.08 | 0.02 | 16.37 416
22.0 550 |23,000f 0.37 | 0.07 | 0.02 | 18.00 457 22x20x22 550x500x550 | 18,000 | 0.34 | 0.07 | 0.02 | 18.00 457
240 600 |27000| 0.37 | 0.08 | 0.02 | 19.62 498 24x20x24  600x500x600 | 17,000 | 0.35 | 0.07 | 0.02 | 19.62 498

— — — — — — — — 26x22x26 650x550x650 |20,500| 0.35 | 0.07 | 0.02 | 21.25 540
— — — — — — — — 28x24x28 700x600x700 |24,000| 0.36 | 0.08 | 0.02 | 23.00 584
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Table 6 - Edward Forged Steel Hermavalve® Flow Black numerals are in U.S. customary units or dimensionless
Coefficients Colored numerals are in metric units

Regular Port Hermavalves Fig. No. Reduced Port Hermavalves Fig. No.
15004/15104, 15008/15108, 16004, 16008 15014/15114, 15018/15118, 16014, 16018

0.05 15 4.9 0.46 0.31 0.07 — — — — 0.464 11.8
0.75 20 6.1 0.52 0.36 0.09 — — — — 0.612 15.5
1.00 25 1 0.55 0.38 0.10 6.1 0.51 0.36 0.09 0.815 20.7
1.50 40 32 0.62 0.39 0.13 11 0.53 0.37 0.09 1.338 34.0
2.00 50 50 0.68 0.40 0.15 32 0.57 0.37 0.11 1.687 42.8
2.50 65 — — — — 50 0.59 0.37 0.12 2125 54.0
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Table 7 - Forged Steel Univalve® . o
L Black numerals are in U.S. customary units or dimensionless
Flow Coefficients Colored numerals are in metric units

| Size | Stop and Check Valves Check Valves* with Springs (Std.) Check Valves* without Springs
(ws Jov ¢ | F |« [k ] ¢ | o | S | C | | S| C_

Class 1500 (PN 260) A/l Stop valves, all Stop-Check valves, all Piston Check valves

0.50 15 7.0 0.464 118 886 100 210 443 502 105
0.75 20 12 0612 155 1520 172 207 760  86.0 103
1.00 25 12 0.815 207 1520 172 117 760  86.0 58
1.25 32 42 1160  29.5 5320 602 201 2660 301 101
1.50 40 40 0.66 | 027 | 016 | 1.338 34.0 4.0 0.28 | 5060 574 144 1.0 0069 | 2530 287 72
2.00 50 68 1.687 428 8610 975 154 4300 488 77
2.50 65 110 2125  54.0 13,900 1580 | 157 6960 789 79
3.00 80 100 2.624  66.6 12,700 1430 94 6330 717 47
4.00 100 85 3.438 873 10,800 1220 46 5380 609 23

Class 2500 (PN 420) All Stop valves, all Stop-Check valves, all Piston Check valves

0.50 15 7.0 0464 118 886 100 210 443 502 105
0.75 20 12 0.612 155 760  86.0 | 103 380  43.0 52
1.00 25 11 0599 15.2 1390 158 198 696 789 99
1.25 32 30 0.896 22.8 3800 430 241 1900 215 121
1.50 40 28 063 | 024 | 015 | 1100 28.0 4.0 0.28 | 3540 401 149 1.0 0069 | 1770 201 75
2.00 50 70 1.503 382 8860 1000 | 200 4430 502 100
2.50 65 100 1771 45.0 12,700 1430 | 206 6330 717 103
3.00 80 100 2.300 584 12,700 1430 | 122 6330 717 61
4.00 100 90 3152 801 11,400 1290 58 5700 645 29

NOTES: See Table 9 for AP, See notes following section 2.4.1 for discussion of C factor.
* Stop-check valves are only furnished without springs.

Table 8 — Forged Steel Inclined

Black numerals are in U.S. customary units or dimensionless

Bonnet Valve Flow Coefficients Colored numerals are in metric units
| Size | StopandCheckValves | Check Valves* with Springs (Std.)

N T P O W O T O B

Class 600 (PN 110) Figure No. 848/848Y Stop valve, 868/868Y Stop-Check valve, 838/838Y Piston Check valve

025 8 | 14 0364 90 198 224 | 76 686 777 | 26
038 10 | 33 0493 125 467 520 | 98 162 183 | 34
050 15 | 33 0546 13.9 467 520 | 80 162 183 | 28
075 20 | 57 0742 188 722 818 | 67 250 283 | 23
100 25 | 135 | 072 | 030 1 020 mreo—aa 90 034 g0 216 [ 106 | %8 %9 eea 7m0 | a7
125 32 | 235 1278 325 3330 377 | 104 150 131 | 36
150 40 | 375 1500 361 5200 600 | 120 1830 208 | 42
200 50 | 485 1939 493 6860 776 | 93 2380 260 | 32

NOTES: See Table 9 for AP,,. See note following section 2.4.1 for discussion of C factor.
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Table 9 — Crack-Open AP for Edward
Forged Steel Check Valves, AP,, - PSI

Black numerals are in U.S. customary units or dimensionless

(BAR) Colored numerals are in metric units
Valve Type Installation Orientation Valves with Springs (Std.) Valves without Springs
Bonnet up 0.7-0.9 0.05-0.06 01-05 0.007 - 0.03
Horizontal Bonnet sideways* 0.3-0.8 0.02 -0.06 — —
Inclined, Bolted . — —
Bonnet, Piston Lift Bonnet down 0.05-0.7 0.003 - 0.05
) Bonnet up 0.7-1.0 0.05-0.07 01-03 0.007 - 0.02
Vertical
Bonnet down* 0.05-0.7 0.003 - 0.05 — —
Bonnet up 1.0-15 0.07 - 0.10 04-038 0.03 - 0.06
Horizontal Bonnet sideways* 05-12 0.03-0.08 — —
Inclined, Univalve®, . — —
Piston Lift Bonnet down 0.05-11 0.003 - 0.08
. Bonnet up 1.0-15 0.07 -0.10 04-038 0.03-0.06
Vertical
Bonnet down* 0.05-11 0.003 -0.08 — —

* Not recommended because of possible accumulation of debris in valve neck.
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Figure 20 — Ratio of Specific heats (k) for some gasses

Ammonia Carbon Dioxide Dry Steam Methane Natural Gas
Air Carbon Monoxide Hydrogen Nitrogen Oxygen

Figure 21A — Saturated Water - Temperature, Pressure & Density (U.S. Units)

Water Temp. °F 32 70 100 200 300 400 500 550 600 650 700 705
Vapor Pressure, p, 0.09 0.36 0.95 11.5 67 247 681 1045 1543 2208 3094 3206
Water Density, p 62.4 62.3 62.0 60.1 57.3 53.7 49.0 46.0 42.3 37.4 27.3 19.7

P = Pressure in psia, p = Density in Ib./ff

Figure 21B — Saturated Water - Temperature, Pressure & Density (Metric)

Water Temp. °C 0 25 50 100 150 200 250 300 350 370 374
Vapor Pressure, p, 006 032 123 1.01 476 15.6 39.8 85.9 165.4 211 221
1000 997 988 958 917 865 799 712 574 452 315

P = Pressure in Bar Absolute, p = Density in Kg/m’
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Figure 22 - Density of Steam Figure 23 - Density of Air
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Conversion of Measurement Units

Length

1in. =254 mm 1 mile = 5280 ft
1in.=2.54cm 1 mile =1.609 km
1in.=0.0254m 1km=23281ft
1ft=0.3048m 1m=39.37in.
Area

1in."=645.2 mm’ 1m’=10.76 ft’
1in." = 6.452 cm’ 1m’=1550in.?
1ft'=144in’

Volume

1in.=16.39 cm’ 1m’=3531ft
1ft'=1728in° 1m’=264.2 U.S. gal.
1U.S.gal. =231in." 1 m’ =220 Imp. gal.
1U.S. gal. =0.1337 ft* 1 m*=1000 liters

1U.S. gal.=0.8327 1liter=61.02in.’

Imp. gal.

1U.S.gal. =3.7854 1 liter = 1000 cm’
liters

1 ft’ = 28.32 liters iml=1cm’

Density

1 Ib/ft’ = 16.02 kg/m’

1 Ib/ft’ = 0.01602 g/cm’

1 Ib/in’ = 1728 Ib/ft*

density = specific gravity x reference density
density = 1/specific volume

Specific Volume
specific volume = 1/density

Temperature

T(°C) =T(°F-32) /1.8

T(°F) = 1.8 T(°C) + 32

T(°R) = T(°F) + 460

T(°K) = T(°C) + 273

T(°R) = 1.8 T(°K)

where:

°C = degrees Celsius

°F = degrees Fahrenheit

°K = degrees Kelvin (absolute temperature)
°R = degrees Rankine (absolute temperature)

Specific Gravity — Liquids
G density of liquid

'~ density of water at reference condition
Commonly used relations are:

density ofl iquid

Gi= density of water at 60°F
and atmospheric pressure
G- P (Ib/ft?)
' 62.38 (Ib/ft)
G = density of liquid
'~ density of water at 4°C
and atmospheric pressure
6 - plom)
"~ 1000 (kg/m?)
254

For practical purposes, these specific
gravities may be used interchangeably, as the
reference densities are nearly equivalent.

Specific gravities are sometimes given with
two temperatures indicated, e.g.,

60°F G 15.5°C
160°F "~ 4°C
The upper temperature is that of the liquid
whose specific gravity is given, and the
lower value indicates the water temperature
of the reference density. If no temperatures
are shown, assume that the commonly used
relations apply.

G , G,60°F/60°

For petroleum liquids having an “API de-
grees” specification:

oF RO _ 141.5
G/60°F/60° = 737 5 API degrees
Pressure
1 Mpa = 145 psi 1 psi=6895 Pa
1pond =1 gf 1 psi = 6895 N/m’

1 std atm = 14.696 psi 1 Pa=1 N/m’
1 std atm = 1.0133 bar 1 bar = 14.50 psi
1 stdatm=1.0133x 1 bar = 100,000 N/m’
10° N/m*
1 kgf/cm?2 = 14.22 psi
1 std atm =
760 torr absolute pressure =
gage pressure + atmospheric pressure

Specific Gravity — Gases
density of gas
at pressure and temperature of interest)
density of air
(at same pressure and temperature)

G, = |

Because the relation between density, pres-

sure and temperature does not always behave

in an ideal way (i.e., ideally, density is pro-
portional to pressure divided by temperature,
in absolute units), use of the above relation
requires that the pressure and temperature
of interest be specified. This means that

the specific gravity of a gas as defined may
vary with pressure and temperature (due to
“compressibility” effects).

Frequently, specific gravity is defined using:

molecular weight of gas My,

G, = molecular weight of air — 28.96

If this relation is used to calculate density,
one must be careful to consider “compress-
ibility” effects.

When the pressure and temperature of
interest are at or near “standard” conditions
(14.73 psia, 60°F) or “normal” conditions
(1.0135 bar abs, 0°C), specific gravities
calculated from either of the above relations
are essentially equal.

Pressure Head
1 foot of water at 60°F = 0.4332 psi

o (I/ft) x h (feet of liquid)

p(psi) = 144

~ _ P (kg/m?) xh(meters of liquid)
p(N/m?) = 0.1020
p (bar) = p (kg/m?) x h (meters of liquid)

10200

1 meter of water at 20°C = 9.790 kN/m2
1 meter of water at 20°C = 97.90 mbar
1 meter of water at 20°C = 1.420 psi

Flow Rate

* mass units

1 Ib/hr = 0.4536 kg/hr

1 metric tonne/hr = 2205 Ib/hr

e liquid volume units

1 U.S. gpm = 34.28 BOPD
BOPD = barrels oil per day

1 U.S. gpm =0.8327 Imp. gpm
1 U.S. gpm = 0.2273 m’/hr

1 U.S. gpm = 3.785 liters/min
1 m‘/hr = 16.68 liters/min

1 ft'/s = 448.8 U.S. gpm

* mixed units

w(lb/hr) = 8.021 q(U.S. gpm) x p(Ib/ft’)
w(Ib/hr) =500 q(U.S. gpm of water at 70°F
or less)

In the following:

STP (standard conditions) refers to 60°F,
14.73 psia

NTP (normal conditions) refers to 0°C,
1.0135 bar abs

G = molecular weight of gas M,
°™ molecular weight of air — 28.96

w(lb/hr) = 60 q(scfm of gas) x p(Ib/ft’) at STP

w(lb/hr) = q(scfh of gas) x p(Ib/ft’) at STP

w(Ib/hr) = 4.588 q(scfm of gas) x G,

w(Ib/hr) = 0.07646 q(scfh of gas) x G

w(lb/hr) = 3186 q(MMscfd of gas) x G,

Mmscfd = millions of standard cubic feet per

day

w(kg/hr) = q(normal m’/hr of gas) x p(kg/m’
at NTP)

w(kg/hr) = 1.294 q(normal m’/hr of gas) x G,
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3. Flowserve Valve Design Standards and Features

Engineering and research efforts—both
analytical and experimental—have
contributed to innovative leadership by
Flowserve Valves through the introduction
or practical development of some major
industrial valving features:

* Integral hardfaced seats in globe and angle
valves to permit compact valve designs and
to resist erosion and wear.

e Impactor handwheels and handles to permit
tight shutoff of manually operated globe,
angle valves and gate valves.

Body-guided globe and angle valve discs to
minimize wear and ensure alignment with
seats for tight sealing.

Inclined-bonnet globe valves with
streamlined flow passages to minimize
pressure drop due to flow.

Equalizers for large piston (lift) check and
stop-check valves to ensure full lift at
moderate flow rates and to prevent damage
due to instability.

Compact pressure-seal bonnet joints to
eliminate massive bolted flanges on large
high-pressure valves:

— First with wedge-shaped metal gaskets
with soft coatings, optimized over more
than four decades to provide tight sealing
in most services.

— Now, for the severest services, with
composite gaskets using flexible graphite
and special anti-extrusion rings to ensure
tight sealing, even with severe temperature
transients—overcomes need for field
re-tightening and eases disassembly for
maintenance.

Optimized stem-packing chambers and
packing-material combinations to ensure
tight stem sealing:

— First with asbestos-based materials and
then with asbestos-free materials.

Hermetically sealed globe valves with seal-
welded diaphragm or bellows stem seals to
prevent stem leakage in critical applications,
including nuclear.

Gate valves with flexible double-wedge and
double-disc construction to ensure tight
sealing at both low and high pressures
and to prevent sticking difficulties when
opening.

* Qualified stored-energy actuators for quick-
closing valves in safety-related nuclear-plant
applications—and qualified valve-actuator
combinations that are used in main-steam
isolation service throughout the world.

Flowserve valve expertise, acquired over
more than 110 years, is shared with national
and international codes-and-standards
committees and other technical societies and
groups whose activities influence industrial
valves. This cooperation has included
participation in the development of every
issue of ASME/ANSI B16.34 as well as most
issues of ASME/ANSI B16.5 (Pipe Flanges
and Flanged Fittings), which applied to steel
valves before ASME/ANSI B16.34 was first
issued in 1973. Flowserve representatives
have also been active in preparation of ISO
(International Standards Organization)
standards. In addition, Flowserve
representatives have participated where
appropriate with trade organizations such as
EPRI, INPO and various nuclear power-plant
owners’ groups in addressing valve issues.

3.1 Codes and Standards

Flowserve Edward valves are designed, rated,
manufactured and tested in accordance with
the following standards where applicable:

e ASME B16.34-2004 — Valves: flanged,
threaded and welding end.

o ASME/ANSI B16.10-2000- Face-to-face and
end-to-end dimensions of valves.

e ASME B16.11 — Forged Fittings, Socket-
welding and Threaded.

e ASME Boiler and Pressure-Vessel Code
— Applicable sections including Nuclear
Section IlI.

e ASME and ASTM Material Specifications —
Applicable sections.

» MSS Standard Practices — Where
appropriate: Edward sealability acceptance
criteria are equal to or better than those in
MSS SP-61.

Users should note that ASME/ANSI B16.34-
2004 has a much broader scope than the
previous editions. While this standard
previously covered only flanged-end and butt
welding-end valves, the 1988 edition covered
socket welding-end and threaded-end valves
as well. With this revision, the standard now
addresses practically all types, materials and

end configurations of valves commonly used
in pressure-piping systems. Edward valves in
this catalog with a listed class number (e.g.,
Class 1500) comply with ASME B16.34.

In addition to the standards listed, special
requirements such as those of APl and NACE
are considered on application.

3.2 Pressure Ratings

Flowserve Edward valve-pressure ratings are
tabulated in pressure-versus-temperature
format. The temperatures range from

-20°F (-29°C) to the maximum temperature
permitted for each specific design and
pressure-boundary material. Typically,
pressure ratings decrease with increasing
temperature, approximately in proportion to
decreases in material strength.

Valves in this catalog with a listed class
number are rated in accordance with ASME
B16.34-2004. This standard establishes
allowable working pressure ratings for each
class number and material. These ratings
also vary with class definitions as described
below.

Standard Class (Ref: Paragraph 2.1.2 of
ASME B16.34-2004) — These lowest ratings
apply to flanged-end valves as well as any
threaded-end or welding-end valves that

do not meet the requirements for other
classes. Typically, ratings for these valves are
consistent with ratings listed for flanges and
flanged fittings of similar materials in ASME/
ANSI B16.5-2003.

Special Class (Ref: Paragraph 2.1.3 of
ASME B16.34-2004) — These ratings

apply to threaded-end or welding-end

valves which meet all requirements for a
Standard Class rating and in addition meet
special nondestructive examination (NDE)
requirements. Valve bodies and bonnets

are examined by volumetric and surface
examination methods and upgraded as
required. Pressure ratings for Special Class
valves are higher than those for Standard
Class valves (particularly at elevated
temperatures) because of the improved
assurance of soundness of pressure
boundaries and because they are not subject
to the limitations of flanged and gasketed end
joints.
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Series or CWP

A few valves in this catalog with “Series”

or “CWP” designations are designed, rated,
manufactured and tested to Flowserve
Edward Valves proprietary standards. These
valve designs, qualified by decades of suc-
cessful field performance, will provide safe
and reliable service in applications where an
ASME/ANSI rating is not required by a piping
code or other specifications.

These valve designs and ratings are gener-
ally, but not completely, in conformance with
recognized national standards (e.g., some
employ high-strength materials not listed in
standards). These valves have a history of ex-
cellent performance and safety, and they may
be applied with confidence in applications
where ASME/ANSI ratings are not required.

Notes:

1. While Edward cast-steel valves described
in this catalog have even listed ratings (e.g.,
1500), many designs provide more wall
thickness than required in critical areas.
Accordingly, welding-end valves can often

be offered with intermediate ratings (ref:
Paragraph 6.1.4 of ASME B16.34-2004)
moderately higher than the nominal class
ratings. With appropriate revisions to testing
procedures, this can allow somewhat higher
pressure ratings than those listed in the tabu-
lations. Consult Edward Valves and provide
information on specific required design pres-
sure and temperature conditions.

2. Pressure ratings for carbon steel (A105
and A216 WGB) valves are tabulated for tem-
peratures through 1000°F (538°C), which is
consistent with ASME B16.34-2004. As noted
in that standard, these materials are permis-
sible but not recommended for prolonged
usage at above about 800°F (427°C). This
precaution is related to the possibility that
carbides in carbon steel may be converted to
graphite.

3. Other codes or standards applicable to
piping systems may be more restrictive than
ASME B16.34-2004 in limiting allowable
pressures for valves. For example, ASME
B31.1-1995 (Power Piping) does not permit
use of carbon steel (A105 and A216 WCB) at
design temperatures above 800°F (427°C).
Users must consider codes or regulations ap-
plicable to their systems in selecting Edward
Valves.
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4. The maximum tabulated temperatures

at which pressure ratings are given for
Edward valves are in some cases less than
the maximum temperatures given in ASME
B16.34-2004 for valves of the same material.
The maximum tabulated temperatures in this
catalog may reflect limitations of materials
used for other valve parts (e.g., stems). Use
of Edward valves at temperatures above the
maximum tabulated values may result in
degradation and is not recommended.

3.3 Pressure-Seal Construction

The time-proven Edward pressure-seal
bonnet seals more effectively as pressure
increases, because the pressure forces the
sealing elements into closer contact. Metal
pressure-seal gaskets with soft plating em-
ploy optimum contact angles and materials
for each applicable valve type, size and pres-
sure-class rating. The gaskets yield initially
under bolting load and then under pressure,
to provide excellent sealing contact.

New designs for highest pressure/tempera-
ture services employ improved composite
pressure-seal gaskets with flexible graphite
rings. Flowserve leadership in proof-testing
of Edward Valves flexible graphite stem
packings clearly showed the superior sealing
characteristics of this material, and con-
tinued research led to the development of

a test-proven bonnet closure that provides
highest sealing integrity. The composite
pressure-seal provides excellent sealing at
low and high pressures, even under severe
pressure/temperature transients. It provides
easier disassembly for maintenance, seals
over minor scratches and does not depend on
retightening under pressure after reassembly.
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3.4 Hardfacing

Integrity of seating surfaces on bodies,
wedges and discs in gate, globe and check
valves is essential for tight shutoff. Valve
body seats must be hardfaced, and wedges
and discs must either be hardfaced or made
from an equivalent base material.

The standard seating material for most
Edward valves is cobalt-based Stellite 217,
which has excellent mechanical properties
and an exceptional performance history. As
compared to Stellite 6%, which was used in
many early Edward valves and is still used in
many competitive valves, Stellite 21° is more
ductile and impact resistant. These proper-
ties provide superior resistance to cracking
of valve seating surfaces in service.

Stellite 21 is used either as a complete part
made from a casting (as in Univalve discs
and small Equiwedge gate valve wedges) or
as a welded hardsurfacing deposit. Depend-
ing on valve size and type, hardsurfacing
material is applied by a process that ensures
highest integrity (PTA, MIG, etc.).

While the as-deposited (or as-cast) hardness
of Stellite 21 is somewhat lower than that of
Stellite 6, Stellite 21 has a work-hardening
coefficient that is five times that of Stellite 6.
This provides essentially equivalent hardness
after machining, grinding, and exposure to
initial seating stresses. In addition, low friction
coefficients attainable with Stellite 21 provide
valuable margins in assuring valve operation
with reasonable effort or actuator sizing.

The properties of Stellite 21 also provide

an advantage to the user long after a valve
leaves the Edward plant. If a large valve seat
is severely damaged in a localized area, as
may occur due to closing on foreign objects,
the seat may be repaired locally and refin-
ished, in such cases, where a valve cannot
be adequately preheated before welding, a
Stellite 6 seat may crack during the repair
process — requiring either removal of the
valve from the line or in situ removal replace-
ment of the complete seat.

Some Edward valves have used solid discs
made of hardened ASTM A-565 Grade 616 or
615 stainless steel. This corrosion-resistant
alloy has been proven in seating and erosion
tests and in service. This material can be
furnished in certain valves for nuclear-plant
services where reduced cobalt is desirable.
Similar iron-base trim materials are used

in production of certain standard valves.
Extensive research on other cobalt-free valve

trim materials has also identified other alloys
which provide good performance under many
service conditions. Consult Flowserve about
any special trim requirements.

3.5 Valve-Stem Packing

Stem sealing is an extremely important valve
performance feature, since seal leakage can
represent energy loss, a loss of product and
a potential environmental or safety hazard.
Consequently, Edward stop and stop-check
valves employ stem packings that have been
qualified by extensive testing.

The search for improved sealing performance
was a primary reason for seeking out new
stem-packing materials to replace ashestos-
based packings. The demand of many valve
users to discontinue use of ashestos due

to health risks was an important secondary
reason. Since there are no simple laboratory
tests that will predict sealing performance
based on measurable properties of pack-

ing materials, hundreds of tests have been
necessary with various packings in valves or
valve mockups.

Some packings required frequent adjust-
ments due to wear, extrusion or breakdown,
and some could not be made to seal at all
after relatively brief testing. All standard
Edward stop and stop-check valves now em-
ploy flexible graphite packing which provides
excellent stem sealing. However, the key to
its success involves retaining the graphitic
material with special, braided end rings to
prevent extrusion. Various end rings are
used, depending on the valve pressure class
and expected service-temperature range.

All Edward valves assembled since January
1986 have been ashestos-free.

See V-REP 86-2 for more information.
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FLOWSERVE EDWARD VALVES ON-SITE FIELD SERVICE REPAIR CAPABILITIES

Flowserve is totally committed to customer service satisfaction. Our entire manufacturing operation guarantees we will stand
behind our field service repair work to maximize customer support.

OUR FACILITY OFFERS
* Mobile machine shop trailer for on-site repairs * Experience in turnkey jobs to help the customer with one-
« After-hours plant-based service team for around-the-clock stop shopping
coverage * 180,000-sq.-ft. manufacturing facility with state-of-the-
« Expertly trained field service personnel capable of handling any igrt?;;‘;?iig[i]ﬂg and engineering capability and 1SO 9001

size of field service job

* Flowserve Raleigh is ISO 9001 certified and approved by
Hartford Steam Boiler Global Standards (HSBGS) Quality
Assurance

 Special equipment for seat refinishing, body boring, welding
and stress relieving

¢ In-house valve repair and return remanufacturing to original

specifications with new valve warranty * Flowserve Raleigh is authorized by the National Board of Boiler

and Pressure Vessel Inspections to use the “NR” symbol.

Phone Toll-Free

24 Hours a Day

365 Days a Year
(Day) 1-800-225-6989
(Night) 1-800-543-3927
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STAYING ON-LINE WITH FLOWSERVE

We design and manufacture our valves for 40 years’ life in the
field. That means not just building a reliable product, but one
that is easy to maintain and service. It also means providing
ateam of experienced, dedicated professionals to keep your
Flowserve valves operating at peak performance.

Highly Experienced Technicians

Flowserve brings unmatched experience to the field. Our
service technicians have an average 20 years in the industry,
and 15 years with Flowserve. Each has special skills, such as
welding and machining, that we can target for the needs of
the individual job.

Comprehensive Record-keeping

Our files include original specifications for every Flowserve
valve sold since 1908. All valves are coded for easy identi-
fication. On new and replacement orders, Flowserve stands
ready to provide the complete lot-traceability required for
nuclear and other critical services.

In-line Service

We are dedicated to on-site service whenever possible. To
this end, we not only provide highly experienced, expert
personnel—but we also support those technicians with field
equipment, including portable boring, lapping, welding and
weld-cutting machines. Major parts, such as discs or bon-
nets, can be air-shipped back to the factory for service and
repaired while service personnel perform other tasks.

Parts Replacement

Our comprehensive record-keeping system also facilitates
replacement of parts. Qur computer database can quickly
show us if we have the part in stock or on order, or how we
can best coordinate raw materials and factory resources for
the quickest possible turnaround time.

New 90-day Warranty

On all valves repaired to Flowserve’s standards, we will issue
a new 90-day warranty.

Factory Repair & Upgrading

Our After-Hours Coverage Team (AHCT) specialists are
on-call around the clock, seven days a week, to deliver on
our commitment to provide immediate response to our
customers’ requirements. Whether your requirements are for
a planned outage, preventive maintenance or an emergency
demand, Flowserve will remanufacture or upgrade valves

to the original or most current specification. Our in-house
engineering and quality assurance support is committed to
meet the required turnaround time.

Planned & Emergency Outages

Our service managers will coordinate scheduled mainte-
nance, and also get technical assistance to your facility
quickly for emergency needs.
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