
IS-TDV

Watts Series TDV
Triple Duty Combination Valves

Sizes:  2" x 2" to 12" x 12" (50 x 50mm to 300 x 300mm)

Installation and Operating Instructions

Straight Pattern TDVAngle Pattern TDV

The Watts Series TDV Combination Valves are designed for installation on the dis-
charge side of centrifugal pumps. The Watts Combination Valve incorporates three 
functions in one valve:

• Drip-tight, shutoff valve
•  Spring closure design,  

Non-slam check valve
• Flow throttling valve

Installation
1.  The valve should be mounted to a spool piece on the dis-

charge side of the pump. Spool piece required is based on a 
minimum recommended space of 12" for pump sizes 2" x 2" 
to 6" x 6" and 24" for pump sizes 8" x 8" to 12" x 12".

2.  It is not recommended to mount a valve directly to the pump 
as this could cause undesirable noise in the system.

3.  Sufficient clearance around the valve should be left for valve 
removal or repair.

4.  Install valve in the direction of the flow arrows on the valve 
body.

5.  The valve can be mounted to flanged equipment using Watts 
Flange Adapters or industry standard grooved coupling, suit-
able for system pressure and temperatures encountered.

6.  The Watts Series TDV valve bodies have anti-rotation lugs 
on the inlet and outlet. These lugs, combined with the Watts 
Flange Adapters, provide a ridged rotation free installation.

7.  The valve body has been designed to handle the weight of 
the pump on vertical in-line installations. The body is not 
designed to support the piping weight. It is recommended 
that the piping be supported by hangers. Pipe supports 
should be provided under the valve and strainer bodies.

Vertical In-Line

Base-Mounted Double Suction

Anti-rotation Lugs

Flow Indicator Scale

Bonnet O-ring

Stainless Steel Stem

High Strength Resin Seat 
EPDM for 8" and larger

Bronze Disc

Stainless Steel Spring

Flow Measurement Ports 

Drain Connections 
(on opposite side)

Base-Mounted Single Suction
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Watts  
Flange Adapter Details

  125 psi/150 psi 
  Ductile Iron
 Valve Bolt
 Size No. Size
 21⁄2 4 5⁄8 

 3 4 5⁄8 

 4 8 5⁄8 

 5 8 3⁄4 
 6 8 3⁄4 
 8 8 3⁄4 
 10 12 7⁄8 
 12 12 7⁄8

Watts Flange Adapter Installation
1.  Position the two halves of Watts Flange Adapter on the valve 

body (Fig. 1) ensuring that the lugs on each half of the flange 
adapters are located between the anti-rotation lugs on the 
valve body. Insert two bolts of specified size (Table 1) to 
secure the halves of the flange adapter to the valve body (Fig. 
2). The gasket cavity should face out to the adjoining flange.

2.  Lubricate the inner and outer diameter of the gasket with the 
lubricant provided or a similar non-petroleum base water 
soluble grease.

3.  Press the gasket firmly into the flange cavity ensuring that 
the sealing lip is pointed outward. When in place, the gasket 
should not extend beyond the end of the pipe (Fig. 3).

4.  Position the adjoining flange or the pipe to the Watts Flange 
Adapter and install the remaining bolts. The two locking bolts 
should be tightened first in order to position the flanges cor-
rectly as shown in Fig. 1.

NOTE:  Care should be taken to ensure that the gasket is not 
pinched or bent between flanges.

5.  Tighten remaining nuts evenly, following bolting instructions 
(Fig. 4), so that the flange faces remain parallel. Flange bolts 
should be tightened to 70 ft./lbs. torque minimum to assure 
firm metal-to-metal contact. When raised face flanges are 
used, there will be a gap between the faces of the outer 
diameter.

6.  Flange gaskets are not interchangeable with other mechanical 
pipe couplings or flange gaskets.
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Table 1

Fig. 4
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Field Conversion (Straight to Angle pattern valve)

1.  Open valve at least one complete turn.
2.  Remove the body bolts from valve body using Allen Key
3.  Rotate one half of the valve body 180° making sure the lower 

valve seat and O-ring stay in position. Inspect the O-ring for 
any cuts or nicks and replace if necessary.

4. Replace body bolts and torque evenly to 70 ft./lbs.

Flow Indicator Scale
The valve stem with its grooved rings 
and positioning sleeve indicates the 
throttled position of the valve. The quar-
ter turn graduations on the sleeve, with 
the scribed line on the stem, provide for 
approximate flow measurement.

NOTE: The valve is shipped in the 
closed position. The indicator on 
the plastic sleeve is aligned with the 
vertical scribed line on the stem.

Recommended Bolt Tightening Procedure

Legend
 Watts Ductile iron flange 
 adapters for ANSI 150# flanges
 Grooved end with 375 psi rated 
 pipe coupling



 

  Valve Size 21⁄2 3 4 5 6 8 10 12
  Number of Rings 5 5 6 9 10 12 18 28 
  (valve full open)

Flow Measurement
1.  Where approximate indication of flow is acceptable the Watts 

Series TDV valve can be used.

2. Flow Measurement Valve in Wide Open Position
 1.  Measure and record the differential pressure across the 

valve using a Watts Series PG meter.
 CAUTION: Safety glasses should be used.
 2.  Refer to Series TDV Performance Curves with valve in full 

open position (Fig. 5).
      Locate Pressure Differential on left hand side of chart and 

extend line horizontally across to valve size being used. 
Drop line vertically down and read flow rate from bottom of 
chart.

3. Determining Flow Rate with Valve in Throttled Position
 1.  Record the size of valve and stem position using the Flow 

Indicator Scale (on page 3) Calculate percentage of valve 
opening referring to table below:

 2.  Measure and record the differential pressure across the 
valve in the throttled position.

 3.  Locate percentage of valve opening on the bottom scale of 
Flow Characteristic Curve (Fig. 6). Project line vertically up 
to intersect with the Valve Characteristic Curve and from 
this point project line horizontally across to the left of the 
chart and record the percentage of maximum flow rate.

 4.  On the Series TDV Performance Curve (Fig. 5) locate the 
differential pressure obtained in Step 6.3.2 and project line 
horizontally across to intercept with Valve Performance 
Curve. Drop a line vertically down to read the flow rate at 
the bottom of the chart.

 5.  To calculate flow rate of valve in the throttled position, mul-
tiply the flow rate from Step 6.3.4 by the percentage flow 
rate from Step 6.3.2 divided by 100.

Example:  Valve size 4 in.
Differential Pressure in 5.4 ft. (1.65m)
Number of rings open = 3, 3 rings ÷ 6 rings x 100 =  
50% throttled

	 •		From	the	Performance	Curve	(Fig.	5),	a	4	in.	valve	
with 5.4 ft. pressure drop (1.65m) represents a flow of 
400 USgpm (25.2 l/s).

	 •		From	Flow	Characteristic	Curve	(Fig.	6),	a	4	in.	valve,	
50% open, represents 34% of maximum flow.

	 •		Approximate	flow	of	a	4	in.	valve,	with	a	5.4	ft.	(1.65m)	
pressure drop when 50% throttled is:

 400 x 34 = 136 USgpm (25.2 x 34 = 8.57 l/s)
 100   100
NOTE: To prevent premature valve failure it is not recommended 
that the valve operate in the throttled position with more than 
25 ft. pressure differential. Instead the pump impeller should be 
trimmed or valves located else where in the system to partially 
throttle the flow.

Operation
1.  To assure tight shut off the valve must be closed using a 

wrench with 25 to 30 ft./lbs. of torque.
2.  To assure trouble-free check valve operation and shut off 

operation, the valve should be periodically opened and 
closed to keep valve seat and valve disc guide stem free of 
build up of system contaminants.
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Water  Sa fe ty  &  F low Cont ro l  P roduc ts

Limited Warranty: Watts Regulator Co. (the “Company”) warrants each product to be free from defects in material and workmanship under normal usage for a period of one year from the date of 
original shipment.  In the event of such defects within the warranty period, the Company will, at its option, replace or recondition the product without charge.  
THE WARRANTY SET FORTH HEREIN IS GIVEN EXPRESSLY AND IS THE ONLY WARRANTY GIVEN BY THE COMPANY WITH RESPECT TO THE PRODUCT.  THE COMPANY MAKES NO OTHER 
WARRANTIES, EXPRESS OR IMPLIED.  THE COMPANY HEREBY SPECIFICALLY DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
The remedy described in the first paragraph of this warranty shall constitute the sole and exclusive remedy for breach of warranty, and the Company shall not be responsible for any incidental, special 
or consequential damages, including without limitation, lost profits or the cost of repairing or replacing other property which is damaged if this product does not work properly, other costs resulting 
from labor charges, delays, vandalism, negligence, fouling caused by foreign material, damage from adverse water conditions, chemical, or any other circumstances over which the Company has no 
control.  This warranty shall be invalidated by any abuse, misuse, misapplication, improper installation or improper maintenance or alteration of the product.  
Some States do not allow limitations on how long an implied warranty lasts, and some States do not allow the exclusion or limitation of incidental or consequential damages.  Therefore the above 
limitations may not apply to you.  This Limited Warranty gives you specific legal rights, and you may have other rights that vary from State to State.  You should consult applicable state laws to 
determine your rights.  SO FAR AS IS CONSISTENT WITH APPLICABLE STATE LAW, ANY IMPLIED WARRANTIES THAT MAY NOT BE DISCLAIMED, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE LIMITED IN DURATION TO ONE YEAR FROM THE DATE OF ORIGINAL SHIPMENT.

Repacking of Series TDV Valve Under Full 
System Pressure
1.  Should it be necessary, stem O-ring can be changed under 

full system pressure. CAUTION: Safety glasses should be 
worn.

2. Record the valve setting.
3.  Turn the valve stem counterclockwise until the valve is fully 

open and will not turn any further. Torque to a maximum 
force of 45 ft./lbs. This will ensure good metal-to-metal con-
tact and minimum leakage.

4.  The valve bonnet may now be removed. There may be a 
slight leakage, as the metal-to-metal backseating does not 
provide a drip-tight seal.

5. Clean exposed portion of valve stem (Do not scratch).
6. Remove and replace the O-ring and gasket.
7. Install the valve bonnet.
8. Tightening valve bonnet is necessary to stop any leaks.
9. Open valve to balance set point as recorded in 8.2.

Maximum Number of Turns Full Open Valve
 NOTE: On valve sizes 21⁄2" and 3", full open position of 
 valve is 5 turns. However valve will open to 51⁄2 turns 
 which is just back of seating of valve.

Seat Replacement
1. Drain system and remove valve from piping.
2. Remove the body bolts from the body using an Allen Key.
3.  Remove seat and O-ring. O-ring is not used on valves 8"  

and larger.
4.  Inspect and clean o-ring cavity and install new O-ring and 

seat. Valve disc stem also should be inspected and replaced 
if worn. Valve stem O-ring should be replaced at this time. 
Refer to Section 8.


