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Flowrite VF 599 Series

Three-Way Valves
2-1/2 to 6-inch Flanged Iron Body

VFO120R1

Description The Flowrite VF 599 series three-way valves are designed to work with either a
pneumatic or electronic actuator. They are available in both ANSI Class 125 and 250.

Features e Valve flange face-to-face dimensions meet ISA 75.03 standards
e Direct coupled universal bonnet
o Choice of bronze or stainless steel trim
o ANSI Leakage Class IV (0.01% of Cv)
e Cartridge type packing

e Optional service flange available

Application A typical application for the Flowrite three-way valve is the mixing of two different
temperatures of water supplies.

The valve can also be used for throttling or bypass coil control applications. A pump is
recommended on the coil circuit to improve the heat transfer characteristics of the coil
and for freeze protection.

Product Numbers
Table 1. Product Numbers for Three-Way Valve Assemblies.

Flow Rate Line Size Stroke ANSI Class 125 ANSI Class 250
Cv (Kvs) [ Inch (mm) | Inch (mm) | Stainless Bronze Stainless Bronze
Steel Trim Trim Steel Trim Trim

63 (54) | 2-1/2 | (65) 3/4 (20) | 599-06165 | 599-06160 599-06175 | 599-06170
100 | (85) 3 (80) 3/4 (20) | 599-06166 | 599-06161 599-06176 | 599-06171
160 | (137) 4 (100) | 1-1/2 | (40) | 599-06167 | 599-06162 599-06177 | 599-06172
250 | (214) 5 (125) | 1-1/2 | (40) | 599-06168 | 599-06163 599-06178 | 599-06173
400 | (340) 6 (150) | 1-1/2 | (40) | 599-06169 | 599-06164 599-06179 | 599-06174
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Ordering a Valve
Plus Actuator
Assembly

To order a complete valve plus actuator assembly from the factory, combine the actuator
prefix code with the suffix of the valve assembly product number. See 155-304P25 (TB
249) for selection procedure and ordering codes.

Valve assemblies can be ordered using the numbers in Table 1.

The service flange is ordered separately.

Specifications

Line size

Capacity

Body style

Seat style

Action

Valve body rating

Stem travel (Stroke)
2-1/2 and 3-inch

2-1/2 to 6 inches (65 to 150 mm)
See Tables 6 and 7, and Figure 2
Flanged

Metal-to-metal

Three-way water mixing

See Table 2

3/4-inch (20 mm)

4,5, and 6-inch 1-1/2 inches (40 mm)
Material Body Castiron ASTM A 126 Class B
Body trim See Table 1
Stem Stainless steel ASTM A582 Type 303
Packing EPDM O-ring
Liquid service to 250°F (120°C)
Controlled medium Water, glycol solutions to 50%
Medium temperature range 20 to 250°F (-7 to 120°C)
Operating Maximum inlet pressure See Table 5

Maximum recommended differential pressure
for modulating service
Bronze trim

Stainless steel trim
Rangeability
Close-off pressures
Close-off ratings
Leakage rate
Flow characteristics

25 psi (173 kPa)

50 psi (345 kPa).

>100:1

See Tables 8 and 9, and Figure 3
According to ANSI/FCI 70-2
Class IV (0.01% of Cv)

Equal percentage for N.C.
Linear for N.O.

Miscellaneous

Canadian Registration Numbers

Mounting location
Dimensions

Valve weight

0H7645.5
0C0838.9

NEMA 1 (interior only)
See Tables 10 and 11, and Figure 5

Face-to-face dimensions ANSI/ISA S75.03
See Table 12
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Accessories

EA0188R1

Figure 1. Packing Heating Element for
Use with SKB/C, 8-inch and 12-inch

Actuators.

599-00418: Packing Heating Element:
Allows the stem to move freely in valves
that control fluids at temperatures below
32°F (0°C). Prevents ice crystal
formation on the stem, which may

damage the packing.

Operating Voltage

Heating Output

24 Vac

20w

Service Kits

Rebuild/repack kit

Valve packing kit
Rebuild/repack kits

Service flange

Flange gaskets and bolts

599-08020

See Table 2
See Table 3
See Table 4

Stem retainer clip 2-1/2 inch and 3-inch valves 599-00305

4, 5, and 6-inch valves

Lower seat tool

599-00306
See Table 10

To select the rebuild/repack service kit, know your valve body assembly number. The
valve body assembly number is stamped on the tag on the valve body.

Table 2. Rebuild/Repack Service Kit Part Numbers.

Trim Valve Size ANSI Class ANSI Class 250 Kit No.
Inches (mm) 125 Valve No.
Valve No.

2-1/2 (65) 599-06160 599-06170 599-10125
e 3 (85) 599-06161 599-06171 599-10126
S 4 (100) 599-06162 599-06172 599-10127
@ 5 (125) 599-06163 599-06173 599-10128
6 (150) 599-06164 599-06174 599-10129
* 2-1/2 (65) 599-06165 599-06175 599-10120
§ 5 3 (85) 599-06166 599-06176 599-10121
£33 4 (100) 599-06167 599-06177 599-10122
g @ 5 (125) 599-06168 599-06178 599-10123
6 (150) 599-06169 599-06179 599-10124
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Service Flanges Table 3. Part Numbers for VF 599 Service Flanges.
Line Size Service Flange Part Numbers
Inches (mm) [ ANSI Class 125 ANSI Class 250
2-1/2 (65) 599-05011 599-05016
3 (80) 599-05012 599-05017
4 (100) 599-05013 599-05018
5(125) 599-05014 599-05019
6 (150) 599-05015 599-05020

Flange Gasket and

Bolt Kits Table 4. Part Numbers for VF 599 Flange Gasket and Bolt Kits.
Descriotion Line Size Kit Cap Screw
P Inch (mm) | Part Number Size - Inch
ANSI 2-1/2 (65) 599-09236 5/8 —11 x 1-1/2
Class 3 (80) 599-09237 5/8 — 11 x 1-3/4
125 4 (100) 599-09238 5/8—-11x2
5 (125) 599-09239 3/4—-10x2
6 (150) 599-09240 3/4—10 x 2
ANSI 2-1/2 (65) 599-09241 3/4—-10x2
Class 3 (80) 599-09242 3/4 —10 x 2-1/2
250 4 (100) 599-09243 3/4 —10 x 2-1/2
5 (125) 599-09244 3/4 — 10 x 2-3/4
6 (150) 599-09245 3/4-10x3
Tables Table 5. Cast Iron Valve Body Ratings.
Temperature Pressure psig (kPa)
°F °C ANSI Class 125 ANSI Class 250
—-20t0o 150 | -30to 66 | 200 (1387) 500 (3447)
200 93 190 (1310) 460 (3171)
250 121 175 (1206) 415 (2861)
300 149 165 (1137) 375 (2585)
400 204 140 (965) 290 (1999)
450 232 125 (861) 250 (1723)
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Table 6. Maximum Water Capacity - U.S. Gallons Per Minute.
Flow is Equal Through Both Ports.

Valve Pressure Differential - psi

Size

- cwi| 2 3 4 5 6 8 10 [ 15 | 20 | 25 | 30 | 40 | 50 | 60 | 75
Inches

2-1/2 | 63 | 89 | 109 | 126 | 141 | 154 | 178 | 199 | 244 | 282 | 315 | 345 | 398 | 445 | 488 | 546
3 100|141 | 173 | 200 | 224 | 245 | 283 | 316 | 387 | 447 | 500 | 548 | 632 | 707 | 775 | 866

4 160|226 | 277 | 320 | 358 | 392 | 453 | 506 | 620 | 716 | 800 | 876 |1012|1131({1239|1386
5 2501354 | 433 | 500 | 559 | 612 | 707 | 791 | 968 |1118|1250(1369|1581|1768|1936 (2165
6 400|566 | 693 | 800 | 894 | 980 [1131(1265]|1549|1789|2000(2191|2530|2828 3098 | 3464
Table 7. Maximum Water Capacity - Cubic Meters Per Hour (m*/hr)
Flow is Equal Through Both Ports.
Valve Pressure Differential - kPa
Size
rrllr:n 1 |10 (20 | 30 | 40 | 50 | 60 | 80 |Kvs/100(150( 200 |300|400| 500
65 |54 (171|124 | 30 | 34 | 38 | 42 | 48 54 66 | 76 | 94 |108| 121
80 | 85|27 |38 |47 | 54 | 60 | 66 | 76 85 |104| 120 [147|170( 190
100 | 14 | 43 | 61 | 75 | 87 | 97 | 106|123 | 137 |[168| 194 |237|274| 306
125 | 21 | 68 | 96 (117 | 135|151 | 166 | 191 | 214 |[262| 303 |371(428| 479
150 | 34 | 108 | 153|187 | 216 | 242 | 265 | 306 | 342 |419| 484 |592|684 | 765
Table 8. Close-off Pressures for Electronic Actuators.
Action VSaiI:: SKB/C SKD Spl!iErI!c!jn I:Z[t‘urn Non-SE#'ivrIg:Igeturn
In. (mm) psi (kPa) psi (kPa) psi (kPa) psi (kPa)
2-1/2 (65) 97 (668) 34 (234) 24 (165) 50 (344)
3 (80) 63 (434) 22 (152) 15 (103) 32 (220)
(UppNe?port) 4 (100) 39 (268) — — 10 (68) 20 (137)
5(125) 25 (172) — — — — — —
6 (150) 17 (117) — — — — — —
2-1/2 (65) 153 (518) 38 (262) 23 (158) 48 (330)
3 (80) 101 (342) 25 (172) 16 (110) 32 (220)
(Bottglrr?port) 4 (100) 65 (448) — — 10 (68) 21 (144)
5(125) 42 (289) — — — — — —
6 (150) 29 (199) — — — — — —
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Differential Pressure A p (psi)
Figure 2. Water Capacity Graph.

Selection Example Select a valve given:

@ Required flow = 500 gpm

@ Desired pressure drop = 5 psi

® Select a 5-inch (125 mm) valve, Cv 250.

Table 9. Close-off Pressures for Pneumatic Actuators.

Page 6

5 to 10 psi (34 to 69 kPa) Spring Range
. Valve Size
Action In. (mm) 8-inch Actuator 12-inch Actuator
0 psi (0 kPa) 0 psi (0 kPa)
2-1/2 (65) 36 (248) 114 (786)
NG 3 (80) 23 (158) 74 (510)
(Upper port) 4 (100) — 46 (317)
5 (125) — 29 (199)
6 (150) — 20 (137)
Valve Size 8-inch Actuator 12-inch Actuator
In. (mm) 15 psi 30 psi 15 psi 30 psi
) (103 kPa) 207 kPa) (103 kPa) (207 kPa)
NO 2-1/2 (65) 31 (213) 100 (689) 95 (655) 304 (2096)
(Bottom porty|__3 (80) 20 (44) 66 (144) 63 (434) 200 (1378)
4 (100) — — 40 (275) 129 (889)
5 (125) — — 26 (179) 82 (565)
6 (150) — — 18 (124) 57 (393)
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[ 1 ElMech High Force [ 1 8-inch Pneumatic

BRI skD 0 12-inch with 3/4 in. stroke
™  EiMech Low Force B  12-inch with 1-1/2 in. stroke
B sksic

Figure 3. Close-off Pressures.

Operation

This Flowrite three-way valve is designed as a
mixing valve.

As the valve stem moves downward, the flow
through the NO port decreases and the flow through
the NC port increases. As the valve stem moves
upward, the flow through the NO port increases and
the flow through the NC port decreases.

In the event of power failure, a spring return actuator
returns the valve to its normal position. Non-spring
return actuators will hold the last commanded
position. See the Technical Instructions of the
various actuators for additional information.

If this valve is used in diverting applications, the
following conditions apply:

Diverting service with modulating control can only
use the electro-hydraulic actuator, SKB/C. The
differential pressure must not exceed 90% of the
maximum differential pressure specified for the
three-way valve in mixing service.

Diverting service with a pneumatic actuator can only
be used with two-position control. To change over
from one port to another, there must be no system
pressure. The pump is turned off.

com
=

+ o1

Figure 4. Three-Way Valve
Operation as a Mixing Valve.

VF0123R1
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Sizing The sizing of a valve is important for correct system operation. An undersized valve will
not have sufficient capacity at maximum load. An oversized valve may initiate cycling
and the seat and throttling plug can be damaged because of the restricted opening.
Correct sizing of the control valve for actual expected conditions is considered essential
for good control.

Some variables which must be determined are:

e The medium to be controlled: water, etc.
e The maximum inlet temperature and pressure of the medium at the valve.

o The pressure differential that will exist across the valve under maximum load
demand.

¢ The maximum capacity the valve must deliver.
e The maximum line pressure differential the valve actuator must close against.

e See AB-1 Control Valve Selection and Sizing (Document Number 155-285) for
further recommendations.

See Tables 6 and 7 for valve capacities.

Mounting and ¢ Install the valve so that the flow follows the direction of the arrow indicated on the
Installation valve body identification tag.

o For best performance, install the valve assembly with the actuator above the valve
body. The valve and actuator can be installed in any position between vertical and
horizontal. Siemens Building Technologies does not recommend installing the valve
assembly below horizontal or upside down.

¢ Ifinstalling a service flange, see Table 13 for proper placement.

e For flange dimensions and bolt hole information, see 1565-303P25 (TB 248). Allow
sufficient space for servicing the valve and actuator. See Table 12 for valve body
dimensions. See Figure 5 and Table 11 for dimensions of the service envelope
recommended around the actuator.

¢ A lower seat tool is required for removing a three-way valve. See Table 10 for part
numbers.

NOTE: Instructions for field mounting an actuator, spring adjustments, wiring diagrams,
and start-up are covered in the Technical Instructions and Installation
Instructions for each actuator.

Table 10. Three-Way Valve Lower Seat Tool.

Part Number Ir\llc:al'll‘éz ?::1)
599-09144 2-1/2 (65)
599-09145 3 (75)
599-09146 4 (100)
599-09147 5 (125)
599-09148 6 (150)

Page 8 Siemens Building Technologies, Inc.
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Dimensions

The letters in Figure 5 refer to actuator and service envelope dimensions in Table 11.

See Table 12 for valve body dimensions.

Table 11. Dimensions of the Actuator and Recommended Service Envelope.
Dimensions in Inches (Millimeters).

W Actuator Actual Service Actual width or Service
twl Prefix Height of Height diameter of Width
— Actuator Code Actuator Actuator
1 = H1 H w1 w
T 277
H " : 278 14-1/8 ; 21
HL 8" Pneumatic 283 (359) 26 (660) | 8-3/4 (222) diameter (533)
284
T 279
o " . 281 17-7/8 15-1/8 (384) 27
ER 12" Pneumaticl 55 (454) 30 (762) diameter (686)
L |x 287
> - 289
LI |J 290
_DL R SKB/C with 291 14-3/4 22-3/4 7 (178) Width x 25
A handle closed 292 (375) (578) 8-15/16 (226) Depth| (635)
293
Figure 5. 294
SKD o7t | 11316 | 1934 5(127) Width x | 14-1/2
276 (300) (500) 6-5/8 (169) Depth (360)
El/Mech with 290 5-3/4 (144) Width 25-3/4
ecn wi 296 - 1 X -
linkage 97 11(280) | 22(559) | "g.7/8'(225) Depth | (654)
Table 12. Valve Dimensions and Weight.
Dimensions in Inches (Millimeters) Weight
Nominal A D bs. (k
Valve Size B c s (kg)
Inch (mm) ANSI ANSI Class Service ANSI Class | ANSI Class
Class 125 250 Flange 125 250
2-1/2 10-7/8 11-1/2 9-3/8 3-3/4 6-1/2 50 63
(65) (276.4) (292) (239.2) (95) (165) (23) (29)
3 11-3/4 12-1/2 10-3/4 4-3/8 7 65 82
(80) (298.5) (318) (272) (111) (178) (30) (37)
4 13-7/8 14-1/2 12-1/2 5-1/8 7-1/2 110 134
(100) (352.4) (368) (317.6) (131.6) (191) (50) (61)
5 15-3/4 16-5/8 13-3/4 5-3/4 8-1/2 136 176
(125) (400) (422) (349.2) (146.2) (216) (62) (80)
6 17-3/4 18-5/8 15-1/2 6-5/8 9-1/2 141 258
(150) (451) (473) (393) (167) (241) (64) (117)
Siemens Building Technologies, Inc. Page 9
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Table 13. Parts List for Three-Way Flanged Valves.

Item Part Name Order Number | Quantity Material
1 Packing Cartridge - 1 -
Assembly
2 Gasket — 1 Copper
3 Packing Spring — 1 Stainless steel
4 Packing Bearing - 1 Bronze
5 Cap Screw 4 Plated steel
6 Bonnet - 1 Cast iron
7 O-ring - 1 EP
8 Valve Body - 1 Cast Iron
9 Stem and Plug - 1 Bronze or stainless steel
Assembly
10 Upper Seat - 1 Bronze or stainless steel
11 Lower Seat - 1 Bronze or stainless steel
12 Service Flange See Table 3 (Optional) Castiron
Packing Kit 599-08020 — ltems 1 and 2
Rebuild/Repack Kit See Table 2 — ltems 1,2,3,4,7,and 9

Information in this publication is based on current specifications. The company reserves the right to make changes in specifications and models as
design improvements are introduced. Flowrite is a trademark of Siemens Building Technologies, Inc. Other product or company names mentioned
herein may be the trademarks of their respective owners. © 2003 Siemens Building Technologies, Inc.

Siemens Building Technologies, Inc. Your feedback is important to us. If you have Document No. 155-160P25
1000 Deerfield Parkway comments about this document, please send Printed in the U.S.A.
Buffalo Grove, IL 60089-4513 them to technical.editor@siemens.com Page 10

US.A.



