





®
mCorporation

VORTEX TUBE INSTALLATION & MAINTENANCE

Accessories for small and medium vortex tubes
7

Model 3905
Cold Muffler

Filter*

Regulator w/gauge

Small Vortex Tubes 2 - 8 SCFM (57 - 227 SLPM)

1/8" NPT Inlet
mn)

Vortex Tube
Models 3202 - 3208
Models 3402 - 3408

Medium Vortex Tubes 10 - 40 SCFM (283 - 1133 SLPM)

1/4" NPT Inlet
Model 3901 -
Cold Muffler % .llm
Model 3903
Hot Muffler

Vortex Tube
Models 3210 - 3240
Models 3410 - 3440

Model 3903
Hot Muffler

Accessories for large vortex tubes

Large Vortex Tubes 50 - 150 SCFM (1416 - 4248 SLPM)

1/2" NPT Inlet

Model 3906
Cold Muffler

i

=11

Vortex Tube

OM—TTONVLOHMOO>
OMmWCH XmMHAIOOL

Regulator w/gauge

Model 3907
Hot Muffler

Models 3250 - 3299
Models 3450 - 3499

*Use Model 9006 Oil Removal Filter for Vortex Tubes larger than 30 SCFM (850 SLPM)

COMPRESSED AIR LINE SIZES

Compressed air lines should be sized to hold
pressure drops to a minimum. Do not use
restrictive fittings such as quick connects. They
can “starve” the Vortex Tube by causing excessive
line pressure drop. The following chart gives
suggested line sizes for pipe and hose.

. ) 10 FT 10-50 FT 50-100 FT
Line Sizes For (3m) (3-15.2m) | (15.2- 30.5m)
RunsUp To:
Pipe | Hose | Pipe | Hose | Pipe | Hose
Model 3202 thru 3208 ve | var | va | v | va | s

Model 3402 thru 3408

Model 3210 thru 3240

Model 3410 thru 3440 Yar | 38| g8t | a2t A

5/8"

Model 3250 thru 3299

Model 3450 thru 3499 vzr | 58

34" | 7/8" 1"

COMPRESSED AIR SUPPLY

For best performance, use line pressure 80 to 100
PSIG (5.5 - 6.9 BAR). Vortex Tubes are rated in
SCFM (SLPM) at 100 PSIG (6.9 BAR) supply
pressure.

With proper filtration and separation of dirt,
moisture and oil from the compressed air supply,
the Vortex Tube will run for years with no
maintenance required. Use a 25 micron or smaller
filter separator that is sized to the SCFM (SLPM)
rating of the Vortex Tube. The Model 9004
Automatic Drain Filter Separator is used for Vortex
Tubes up to 40 SCFM (1133 SLPM), Model 9002
Automatic Drain Filter Separator for Vortex Tubes
up to 150 SCFM (4248 SLPM).

To prevent problems associated with oil, use
Model 9005 Oil Removal Filter for Vortex Tubes
up to 30 SCFM (850 SLPM) or Model 9006 Oil
Removal Filter for Vortex Tubes up to 150 SCFM
(4248 SLPM). The oil removal filter should be
used downstream from the automatic drain filter
separator. Filters should be used within 10 to 15'
(3 to 4.6m) of each Vortex Tube.

By regulating pressure, refrigeration produced can
be matched to the application requirements. Use
Model 9008 Pressure Regulator for Vortex Tubes
up to 50 SCFM (1416 SLPM) or Model 9009
Pressure Regulator for Vortex Tubes up to 150
SCFM (4248 SLPM). Another method of
temperature control is to supply the Vortex Tube
with full line pressure, then cycle the air on and off
with a solenoid valve controlled by a thermostat.

For replacement or repair filter and regulator
parts contact Nimmo Fluid Power at
1-888-646-6097.

USING THE VORTEX TUBE

Each size Vortex Tube can produce a number of
flow rates as determined by an internal plastic part
called a generator. Each generator is marked with
anumber and a letter. The number indicates the
capacity (SCFM of air consumption) and the letter
indicates the type of operation (“R” for maximum
refrigeration or “C” for maximum cold
temperature). The Vortex Tube has one generator
installed. If adifferent capacity is desired, other
generators are available.
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Compressed

Generator Number Air Supply
Marked Here B

Cold Air

Exhaust

Hot Air
Exhaust

=
= i
‘\\ 4 Valve
Cold Cap Generator
"o Rlng Sleeve Washer (Small Vortex Tube Only) "O" Ring

(Small Vortex Tube Only)

The “R” type generators are used for most
applications (part cooling, enclosure cooling, tool
cooling and in applications where compl ete heat
exchangeis desired). “R” type generators should
be used for temperatures down to 0°F (-18°C). If
the Vortex Tube is set for 50°F (28°C) below the
supply air temperature, it will be at 80% cold

fraction (80% of the air is directed to the cold end).

This produces a combination of cold flow volume
and temperature drop that gives the best
performance in most applications.

“C” type generators are used for maximum cold
temperature (cooling parts, liquids or gas samples
to subzero temperatures, component testing, etc.).
“C” type generators should be used for
temperatures 80° to 120°F (44° to 67°C) below the
supply air temperature. Any temperature drop
greater than 50°F (28°C) may precipitate moisture
that could freeze and plug the cold air exhaust (see
4 under "Troubleshooting").

SETTING THE VORTEX TUBE

Hot and cold air temperatures produced by a
Vortex Tube are infinitely variable by adjusting the
slotted valve at the hot air exhaust. Opening the
valve reduces the cold airflow and the cold air
temperature. Closing the valve increases the cold
airflow and the cold air temperature.

Set the Vortex Tube with athermometer. To
measure temperature accurately, it should be
inserted into the cold muffler or a piece of tubing
on the cold end exhaust.

NOISE MUFFLING

Normally, muffling is not required if the hot and
cold air isducted. Mufflers are available for both
the hot and cold exhaust for all Vortex Tubes. (For
model number, see drawing on other side.) The
cold cap on the medium and large Vortex Tubes
must be removed to install the muffler.

©2001 £XANRY° Corporation

TROUBLESHOOTING & MAINTENANCE

If The Vortex Tube Does Not Perform Properly,
check for these common problems:

1. Loose Cold Cap or Cold Muffler - A loose
cold cap or cold muffler will cause poor
performance. Make sureit istight.

2. Inlet Pressure - Low inlet pressure supply will
cause poor performance. Measure the pressure at
the compressed air inlet of the Vortex Tube while it
is operating. Restrictions in the compressed air
supply line can cause excessive pressure drops and
deteriorate performance.

3. Inlet Temperature - A Vortex Tube provides a
temperature drop from supply air temperature. In
some cases, the supply air is warmer than ambient
air due to compressed air lines running across
ceilings, near furnaces, direct sun, etc. Inthis
case, the cold air may be warmer than anticipated
and adequate refrigeration may not be available for
the application.

4. No Cold Flow - If the Vortex Tube is operated
continuously for an extended period of timeand is
set for more than a 50°F (28°C) drop from the
compressed air temperature, the cold end may
freeze, blocking the cold outlet. If this happens,
any one of the following will correct the problem:
(a) Blow air (use an air gun) into the
cold end with the Vortex Tube off.
(b) Turn the Vortex Tube off for a few
minutes. It will thaw.
(c) Usedry air with an atmospheric dew
point of -40° or less.

5. Back Pressure - The performance of a Vortex
Tube deteriorates with back pressure on the cold
air exhaust. Pressure up to 2 PSIG (.1 BAR) will
not change performance. 5 PSIG (.3 BAR) will
change performance by approximately 5°F (2.8°C).
If cold air ducting is used, the total crosssectional
area should be equal to or greater than the area of
the Vortex Tube cold air exhaust.

If you have any questions or problems, please
contact an EXAIR Application Engineer at:
1-800-90-EXAIR

Fax: (513) 671-3363

E-mail: techelp@exair.com
http://www.exair.com

For more information about this product, visit
"Frequently Asked Questions" at www.exair.com

FAQ at www. EXAIR.com

LIT 3001




Controls Group 507 E. Michigan Street
\-J HNSON P.O. Box 423, Milwaukee, Wl 53202
CONTR I_S Code No. LIT-1927330
V47 Series

Temperature Actuated Modulating Valve

Description Features
= The V47 is a temperature actuated * no close fitting sliding parts in water
| f 1 modulating valve that regulates the flow of passages
water or glycol to maintain a desired « range spring does not come in contact with
temperature. Three temperature ranges for the cooling water

each valve size are available. o )
) « easy manual flushing, if required
Many valves come with a removable bypass

plug that can be replaced by the bypass orifice

|

| valve design minimizes chatter and water
a . .

& provided separately with each valve. Valve

-

hammer
5. action is open on temperature increase.
Rl P P To Order
(1§ For open on temperature decrease

\ models, contact Application Engineering.  Refer to the V47 Valve Sizing Information on
the following page, and then specify the code

var number from the selection chart. For more
information on Bulb Wells, refer to Bulb Wells.
Accessories
Cast Iron .
colhg P @ (Companion Flanges and Gasket)
Kit Number Water Valve Size (in.)
Hex Machine KIT14A-612 1-1/2 in.

Nut(8)  Bolt (8) -
KIT14A-613 2in.
77 Om@ KIT14A-614 2-1/2 in.

flange

Specifications

V47 Series Temperature Actuated Modulating Valves Metric Conversion
Maximum Bulb Temperature 20F° (-6.7 C°) above temperature range °F °C
Maximum Water Temperature 170°F (77°C) 75 to 115 24 to 46
Maximum Supply Water Pressure 150 psig (1034 kPa) 75 t0 135 241057
Capillary Length @ 6 ft (1.83 m) Nylon Armor 115 to 160 46t0 71
Temperature Bulb Style 4 ®) (pictured) (1/2 in. NPT closed tank immersion) 11510 180 46 to 82
(a) V47AC-8 — Capillary Length 4 ft. 160 to 205 711096
(b) VA7AB-2 — Temperature Bulb Style 1 (no 1/2 in. NPT male fitting) 160 to 230 7110 110
Selection Chart
Code Pipe Range Bulb Size, in. Std Bypass | Seat Repair Replacement Bulb Well Number
Number |Size,in.| (Opening Point) °F (Dia length) Orifice Dia in. Kit Sensing Element | Order Separately
V47AA-1C 3/8 115 to 180 Heating 11/16 x 3 1/4 0.062 STT14A-600R SET29A-622R WEL18A-602R
V47AA-2C 3/8 160 to 230 Heating 11/16 x 3 1/4 0.062 STT14A-600R SET29A-623R WEL18A-602R
V47AA-3C 3/8 75 to 135 Cross Ambient 11/16 x 6 0.062 STT14A-600R SET29A-601R WEL17A-601R
V47AB-2C 1/2 75 to 135 Cross Ambient 11/16 x10®@ - STT15A-602R SET29A-602R WEL17A-600R
V47AB-3C 1/2 115 to 180 Heating 11/16 x 3 1/4 0.062 STT15A-602R SET29A-624R WEL18A-602R
V47AB-4C 1/2 160 to 230 Heating 11/16 x 3 1/4 0.062 STT15A-602R SET29A-625R WEL18A-602R
V47AB-5C 1/2 75 to 135 Cross Ambient 11/16 x 10 0.062 STT15A-602R SET29A-602R WEL17A-600R
V47AC-3C 3/4 115 to 180 Heating 11/16 x 3 1/4 0.062 STT16A-601R SET29A-626R WEL18A-602R
V47AC-4C 3/4 160 to 230 Heating 11/16 x 3 1/4 0.062 STT16A-601R SET29A-627R WEL18A-602R
V47AC-6C 3/4 75 to 135 Cross Ambient 11/16 x 10 0.062 STT16A-601R SET29A-604R WEL17A-600R
V47AC-8C 3/4 (b) 75 to 135 Heating 11/16 x 3 1/4 - STT16A-601R SET98A-621R WEL18A-602R
V47AD-1C 1 75 to 135 Cross Ambient 11/16 x 16 1/4 0.093 STT17A-609R SET29A-605R -
V47AD-2C 1 115 to 180 Heating 11/16 x 6 0.093 STT17A-609R SET29A-629R WEL17A-601R
V47AD-3C 1 160 to 230 Heating 11/16 x 6 0.093 STT17A-609R SET29A-630R WEL17A-601R
V47AE-1C 11/4 75 to 135 Cross Ambient 11/16 x 16 1/4 0.093 STT17A-610R SET29A-605R -
V47AE-2C 11/4 115 to 180 Heating 11/16 x 6 0.093 STT17A-610R SET29A-629R WEL17A-601R
V47AE-3C 11/4 160 to 230 Heating 11/16 x 6 0.093 STT17A-610R SET29A-630R WEL17A-601R

(a) Style 1 bulb (does not include 1/2 in. male NPT fitting)
(b) ASME Flange

A Universal Replacement (R) For Refrigerants Not Listed, Contact Application Engineering

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson

Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products. © 08/02 Johnson Controls, Inc
1/2



Controls Group 507 E. Michigan Street
\-J HNSON P.O. Box 423, Milwaukee, Wl 53202
CONTRELS Code No. LIT-1927330
V47 Series Temperature Actuated Modulating Valve (Continued)
Selection Chart (Continued)

Code Pipe Range Bulb Size, in. Std Bypass Seat Repair Replacement Bulb Well Number
Number |Size,in.| (Opening Point) °F (Dia length) Orifice Diain. Kit Sensing Element | Order Separately
VA47AR-1 112 ® 75 to 135 Cross Ambient 11/16 x 16 1/4 0.093 STT17A-610R SET29A-605R -
VA47AR-2 11/2® 115 to 180 Heating 11/16 x 6 0.093 STT17A-610R SET29A-629R WEL17A-601R
V47AR-3 11/2® 160 to 230 Heating 11/16 X 6 0.093 STT17A-610R SET29A-630R WEL17A-601R
V47AS-1 20 115 to 160 Heating 11/16 x 10 0.125 STT18A-600R SET29A-632R WEL17A-600R
V47AS-2 20 160 to 205 Heating 11/16 x 10 0.125 STT18A-600R SET29A-633R WEL17A-600R
VA4TAS-3 2® 75 to 115 Cross Ambient 11/16 x 43 0.125 STT18A-600R SET29A-606R -
VATAT-1 21/2® 115 to 160 Heating 11/6 x 10 0.125 STT18A-601R SET29A-632R WEL17A-600R
VATAT-2 21/2® 160 to 205 Heating 11/6 x 10 0.125 STT18A-601R SET29A-633R WEL17A-600R
VA4T7AT-3 21/2® 75 to 115 Cross Ambient 11/16 x 43 0.125 STT18A-601R SET29A-606R -

(a) Style 1 bulb (does not include 1/2 in. male NPT fitting)
(b) ASME Flange

300 1136
2-1/2 —
200 P 757
V47 Valve Sizing Information 00 ] — | o0
To Select Water Valve Size, refer to flow chart o 2= 349
for selection of water valves. Carefully o T4 _| 555
follow the steps as outlined below.1 50 1 180
Determine the maximum water flow required. 40 151
Draw a horizontal line through this flow across the 3/4—
upper half of the flow chart. 3 na
2 Use the following method to determine the 12
. . . 20 76
temperature rise above the opening point. Wator Flow / L — Wt
a Valve closing point is the highest temperature Gal./ Min. L Z‘Lf,\;‘iﬂf’w
at which it is desired to have no flow through / L —[ a8
the valve. 190 'l // // 3
b Valve opening point is about 5F° above the ? 17/ %g
closing point. 6 //4/ 23
; . 5 /4
¢ Determine the temperature the valve is to 177 19
maintain, this is the operating temperature. AT 15
d Subtract the opening temperature from the 3 ll/ll V4 1

operating temperature. This is the temperature ” /

rise above the opening point.
3 Determine the available system pressure for use }
with the valve by the following appropriate //

method: 35 >
50
Open System: 2 | 5 | 10 _| 20 30 40 | (345)
Available System Pressure = Inlet Pressure - 4 (34) (€9) (se) [ (207) [ (276)
30 / / 1

N
-
I
N

-

condenser pressure drop - friction losses in piping.
Closed System:

Available System Pressure = Inlet Pressure - Tem,gies':turem / / / (461[11)77 Iemgfsr:ture
static head - condenser pressure drop-friction Above / / / ~ Above
. - Opening Point Opening Point

losses in piping. _ ©F) / / ©6)
The available system pressure is represented by 18 8
the curve in the lower half of the flow chart. /

4 In the lower half of the flow curve, draw a
horizontal line from the temperature above the 12 -1
opening point (Step 2d) to the available system //
pressure (Step 3). If the point falls between two
pressure drop curves, use the curve to the left 6 -14
(this gives an automatic factor of safety).

5 From this point, draw a vertical line until it o s

intersects the flow line from Step 1.

6 Ifthe intersection falls on a valve size curve, this is
the valve size.

7 If the intersection falls between two curves, use
the curve to the left for the required valve size.

A Universal Replacement (R) For Refrigerants Not Listed, Contact Application Engineering

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson

Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuse of its products. © 08/02 Johnson Controls, Inc
22



JEHNSON
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FANs 121, 125
Valves, Miscellaneous Section V
Repair Parts Bulletin V46, V47
Issue Date 0196

V46, V47, 246, and 247 Repair Parts
and Service Instructions

A pplication Overview

The V46 pressure-actuated and V47 temperature-
actuated water-regulating valves are used for
water-cooled condensers, bypass service on
refrigeration systems, engine cooling, and various
industrial applications.

IMPORTANT: All Series V46 and V47 valves are
designed for use only as operating
devices. Where system closure,
improper flow, or loss of pressure due
to valve failure can result in personal
injury and/or loss of property, a
separate pressure relief or safety
shutoff valve (as applicable) must be
added by the user.

Adjustments

To raise the valve opening point on direct-acting
valves, turn the adjusting screw counterclockwise. To
lower the valve opening point, turn the range adjusting
screw clockwise. See Figure 2. The closing point of
the valve is not adjustable. Pressure-actuated valves
close approximately 3 to 7 psi (21 to 48 kPa) below the
opening point, and temperature-actuated valves close
approximately 3 to 5°F (1.7 to 2.8°C) below the
opening point.

If the compressor operates in high ambient
temperatures, head pressures may remain high
enough during off cycles to prevent the valve from
closing completely. In such instances, the opening
point of the valve should be raised just enough to
cause the valve to close during compressor standby
periods. This will also raise the throttling point.

The all-range pressure-actuated valve settings can be
adjusted for both low pressure refrigerant ranges of
R-134a and higher pressure refrigerant ranges of
R-22 (R-502).

Manual Flushing

To clear any sediment that may accumulate, valves
may be manually flushed by inserting screwdrivers
under both sides of the main spring and lifting upwards
to flush the valve. Manual flushing does not affect
valve adjustments.

Insert screwdrivers
underneath the valve
spring guide.

Figure 1: Manual Flushing

I nspection and Service

After long periods of operation, the valve seat and
rubber disc may become worn, pitted, or wiredrawn,
preventing the valve from completely closing off when
the pressure/temperature is below the setpoint.

A WARNING: Personal injury hazard
Contents of liquid lines could be
under pressure. Avoid possible
personal injury by shutting off
the liquid supply and relieving
the pressure before servicing
the valve.

© 1996 Johnson Controls, Inc.
Part No. 24-8414-12, Rev. B
Code No. LIT-121695



To inspect and replace internal parts, follow the
procedures in this section.

Note: Parts supplied in the renewal kit replace both
V46 and V47 Series, and 246 and 247 Series
valve assemblies.

Range
ﬂdjusting Screw

= Spring Housing
— Assembly

(@) Valve Body
—

Sensing
Element

c

Figure 2: Valve Components

Servicing 246, 247, 2 in., and 2-1/2 in. Valves

Figure 3: 246, 247, 2 in., and 2-1/2 in. Valves

A WARNING: Personal injury hazard
The housing contains a
compressed spring.
Disassembly could cause the
spring to fly out resulting in
personal injury or damage.
For valve sizes 1 in. and larger,
do not remove the two screws on
the sides of the spring housing.

A CAUTION: Equipment damage hazard .
To decrease the pressure in the
sensing element on 247 and
V47 valves, cool the bulb by
submerging it in ice water. Do
not remove the bulb from the ice
water until the element is
reinstalled.

© O-ring

valve (2 and 2-1/2 in. Valves)
Assembly
Screw )
Guide & o S
Post
Valve Disc Diaphragm
Retainer
S
Valve Disc \c/
Valve Seat Guide Plate Gasket
Extension \
Sleeve ©

Bellows

Bellows Sealing
Push Rod / Ring

. S
O-ring (2 and 2-1/2 in. Valves) Seat Wrench

1. Decrease the compression on the main spring by

turning the range adjusting screw clockwise until it
stops. Using excessive force to turn the screw
beyond the stop point will strip the thread.

2. Remove the four screws holding the spring

housing and remove the entire housing assembly.
See Figure 2.

3. To improve the performance on 3/8 in. direct-

acting valves, install the 1ISO-loss washer that is
supplied with the 3/8 in. valve repair kit as follows:

Note: Reverse-acting 3/8 in. valves do not
require the ISO-loss washer.

a. Slightly squeeze the spring housing assembly
to remove the spring housing.

b. Remove the range adjusting screw, spring,
and valve spring guide (Figure 4).

c. Clean off any excess grease on the valve
spring guide.

d. Place the new ISO-loss washer over the guide
plate.

e. Replace the valve spring guide, spring, range
adjusting screw, and spring housing.

2 'V Valves, Miscellaneous—V46, V47, 246, and 247 Repair Parts and Service Instructions




Range Spring
Valve Spring

Guide
C— ﬁ Guide Post
F‘ R
_, > s ISO-loss
Eﬁ"-l'd’&' Washer
q ﬁ ¥y q Guide Plate
Top
h ..h Retainer

Figure 4: ISO-loss Washer

V Valves, Miscellaneous—V46, V47, 246, and 247 Repair Parts and Service Instructions 3



Remove the valve assembly screw (Figure 3).

Remove the guide post and old diaphragms
(Figure 3).

Remove the sensing element and the diaphragms
between it and the valve body (Figure 3).

Pull the disc, disc retainer, and extension sleeve
assembly from the valve (Figure 3).

Using the seat wrench supplied with the Kkit,
remove old valve seat and replace with the new
valve seat (Figure 3). (Seat wrench not provided
for 2 and 2-1/2 in. valves, use 1-1/2 and 1-15/16 in.
hex stock, respectively.)

Replace the diaphragms between the sensing
element and valve body (Figure 5). Use

two diaphragms on 3/8 in., 1/2 in., and 3/4 in. valves
and three diaphragms on 1 in. and larger valves.

. On 1in. and larger pressure valves and all
temperature valves, replace the guide plate gasket
and bellows sealing ring (Figure 5).

. Assemble the sensing element to the valve body
with the bellows push rod, new diaphragms, guide
plate gasket, and bellows sealing ring in place.

12.

13.

15.

16.

17.

Assemble the new disc, disc retainer, and
extension sleeve.

a. On2and 2-1/2 in. valves, apply a small
amount of grease to the grooves on the bottom
of the new extension sleeve and the top of the
new disc retainer. Place one O-ring into each
groove.

b. Place the subassembly into the valve.

Place two new diaphragms on the spring housing
end of the valve body.

. Screw the valve assembly screw through the guide

post and into the bellows push rod (Figure 3).

Place the spring housing assembly over the guide
post and secure in place with the four housing
screws.

Adjust the valve to desired opening point. Then
manually flush the valve. See the Manual Flushing
section.

Before leaving the installation, run the system
through at least one complete operating cycle to
be sure the valve is operating correctly.

Valve /

Body

Bellows
Push Rod

Bottom Retainer |
These parts are factory[é
assembled for pressure

valve sizes 3/8, 1/2, and

\ Guide Plate

3/4in. only. Gasket
é é Guide Plate
. Bellows
Sensing "] Sealing Ring
Element

%

Figure 5: Guide Plate Gasket and Bellows Sealing Ring Identification

V Valves, Miscellaneous—V46, V47, 246, and 247 Repair Parts and Service Instructions



Servicing V46 and V47
3/8 in. through 1-1/2 in. Valves

A CAUTION: Equipment damage hazard .
To decrease the pressure in the
sensing element on V47 valves,
cool the bulb by submerging it in
ice water. Do not remove the
bulb from the ice water until the
element is reinstalled.

A WARNING: Personal injury hazard
The housing contains a
compressed spring.
Disassembly could cause the
spring to fly out resulting in
personal injury or damage. For
valve sizes 1 in. and larger, do
not remove the two screws on
the sides of the spring housing.

1ISO-loss Washer

Seat Guide (3/8 in. Only)
Post =
Disc Stud X © 2
Disc Cup

Valve Disc

Valve Seat

Valve Stem

Bellows

Push Rod Bellows Sealing

% Ring
&

Seat Wrench

Figure 6: V46 and V47
3/8 in. through 1-1/2 in. Valves

1. Decrease the compression on the main spring by
turning the range adjusting screw clockwise until it
stops. Using excessive force to turn the screw
beyond the stop point will strip the thread.

2. Remove the four screws holding the spring
housing and remove the entire housing assembly.
See Figure 2.

3. To improve the performance on 3/8 in. direct-
acting valves, install the 1SO-loss washer that is
supplied with the 3/8 in. valve repair kit as follows:

Note: Reverse-acting 3/8 in. valves do not
require the ISO-loss washer.

a. Slightly squeeze the spring housing assembly
to remove the spring housing.

b. Remove the range adjusting screw, spring,
and valve spring guide (Figure 7).

c. Clean off any excess grease on the valve
spring guide.

d. Place the new ISO-loss washer over the guide
plate.

e. Replace the valve spring guide, spring, range
adjusting screw, and spring housing.

Range Spring
Valve Spring
Guide
Seat Guide Post
ISO-loss

Washer
Guide Plate

—L¥ Top

Retainer

Figure 7: I1SO-loss Washer

4. Remove the seat guide post (Figure 6).
5. Remove the rubber diaphragms (Figure 6).

Turn the disc stud counterclockwise to remove the
valve stem assembly (Figure 6).

7. Remove the sensing element, bellows push rod,
and diaphragms. See Figure 9.

V Valves, Miscellaneous—V46, V47, 246, and 247 Repair Parts and Service Instructions 5



8.

10.

11.

12.

Seat Guide

Valve Stem

Valve Disc

Valve Seat

Using the seat wrench supplied with the Kkit,
remove old valve seat and replace with the new
valve seat (Figure 6).

Assemble the new valve stem, disc, disc cup, and
disc stud, and place into the valve body (Figure 6).

On 1 in. and larger pressure valves and all
temperature valves, replace the guide plate gasket
and bellows sealing ring (Figure 9).

If servicing a V47 or V46 valve other than low flow,
place new diaphragms on the sensing element end
of the valve stem assembly. Use two diaphragms
on 3/8in., 1/2 in., and 3/4 in. valves and

three diaphragms on 1 in. and larger valves.
Screw into place with the bellows push rod.

Attach the sensing element to the valve body.

See Figure 6.

If servicing a low flow valve, place the stem washer
and new diaphragms on the sensing element end
of the valve stem assembly. Use two diaphragms
on 3/8in., 1/2 in., and 3/4 in. valves and

three diaphragms on 1 in. and larger valves.

Screw into place with the bellows push rod.

Attach the sensing element to the valve body.

See Figure 8.

ISO-loss Washer

Diaphragm

Post

Disc Stud
Disc Cup

Bellows
Push Rod v
Bellows Sealing
Ring
7~ Seat Wrench

Figure 8: Low Flow Valves

13.

14.

15.

16.

Place two new diaphragms on the spring housing
side of the valve body. Screw into place with the
seat guide post (Figure 8).

Place the spring housing assembly over the
seat guide post and secure in place with the
four housing screws.

Adjust the valve to desired opening point. Then
manually flush the valve. See the Manual Flushing
section.

Before leaving the installation, run the system
through at least one complete operating cycle to
be sure the valve is operating correctly.

f Stem Washer
3/8 in. Low Flow
‘ j Valve Only

Valve /

Body

T =

'!:T'

Bellows
Push Rod

Bottom
Retainer

Rubber
Diaphragms

These parts are factory

assembled for pressure
valve sizes 3/8, 1/2, and

Gmde Plate

3/4in. only. Gasket
Guide Plate
. Bellows
Sensing Sealing Ring
Element

Figure 9: Guide Plate Gasket and
Bellows Sealing Ring Identification
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Table 1: Renewal Kits

Commercial Type: V46A, V46D, Maritime and Diaphragm
VATA, V47N Navy Type: V46B, V46C Kits for
Old Construction: 246P, 246T Old Construction: 246MP, 246NP All Types
f=4 f=4 =
Description P H PP PEIP P Y ﬁf‘ fe|8s|8= 18|83 s | g
SO ([ Fd|wN |0 | R |NE s || Q[ BN | NS [ RZ|REB |0 | g | =Y
E°|E2|ET|EP|E |ES|E |E«|ET|ET|E®|E |ES|EE|55| 58
o |o2|6 |6 |6 |65|6 (6 (o |6 (6 |6 |65 o6«|85| &«
Seat Guide Post 1 1 1 1 1 1 1 1 1 1 1
Disc Stud 1 1 1 1 1 1 1 1 1 1 1
Disc Cup (Retainer) 1 1 1 1 1 1 1 1 1 1 1
Valve Disc 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Valve Seat 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Valve Stem 1 1 1 1 1 1 1 1 1 1 1
Rubber Diaphragm* 4 4 4 4 5 5 5 5 4 4 4 5 5 5 5 5
Guide Plate Gasket 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bellows Sealing Ring 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Valve Assembly Screw 1 1 1
Guide Post 1 1 1
Valve Disc Retainer 1 1 1
Extension Sleeve 1 1 1
Seat Wrench 1 1 1 1 1 1 1 1 1 1 1
Sensing Element Contact Application Engineering at (414)-274-5535
Stem Washer 1
ISO-loss Washer** 1 1 1
O-ring Seals 2 2

* 318, 1/2, and 3/4 in. valves require two diaphragms on spring end and two diaphragms on sensing element end. 1 through 2-1/2 in. valves require
two diaphragms on spring end and three diaphragms on sensing element end.
** Reverse-acting 3/8 in. valves do not require an ISO-loss washer.
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