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Watson McDaniel HD Series Valve

Installing HD Valve Assembly
Install HD valve assembly in horizontal position with flow in direction as indicated by arrow on body. Make sure main valve

diaphragm is in the down position. Piping on downstream side of valve is generally larger than valve to eliminate flow
restriction._Caution: When installing flanged valves make sure flange bolts are tightened evenly as to not overstress and crack

aow 12 sizes Aot

larger

flanges.

10 pipe
diameters

2-3 sizes
larger

10 pipe )
diameters  Figure 2.

Figure 1.

Install Gasket and Pilot

Remove pilot adapter protector from main valve. Place gasket on pilot adapter block making sure gasket is proper side up and
roll pin in pilot adapter block is inserted thru small hole in gasket. Assemble pilot to adapter block making sure roll pin in
adapter is inserted in blind hole assembly. Line up arrow on pilot to the side of the adapter block that has the roll pin.

Align arrow on pilot with arrow :
on pilot adapter. : One sensing line to be used.
Plug other alternate line.
Gasket Pilot
* X Sensing Line Ports
—tr ' Roll Pin Flow Port

Figure 3.

Gasket

Roll Pin

Adapter
Block

XX,
O, O« O« O

Figure 4. Figure 5. Figure 6. Figure 7.

X

Figure 8.
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When installing pilot on opposite side of the main valve, make sure the pilot is installed in the proper orientation. The arrows
on the pilot adapter and the pilot should be aligned. See figure 3.

Figure 9. Figure 10.
Downstream facing sensing port used. Secondary sensing port used.
Plug secondary sensing port. Plug upstream facing sensing port.

Installing Pilot Sense Line

Pressure gauge should be installed
downstream of valve at least 10 pipe
diameters from start of increased pipe
diameter where there will be a
minimum amount of turbulence. Pilot
sensing line shouid be connected from
the pilot to the downstream pressure
gauge and sloped downward away
from the valve to keep condensate out
of the pilot valve.

10 pipe diameters

Figure 11.

Figure 12.
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PTRP Pilot HD Series

Temperature Control with PTRP Temperature Pilot

Model PTRP

Pilot Body Material Cast Steel m'“""’_“'

Max Inlef Pressure 300 PSIG contains
o T

Temperature Control Range 20-440° F indicating Dial

Steam Inlet Pressure Range 15-300 PSIG

(when Standard Temperature Pilot

is used with HD Standard main valve) Pl'::’:l.

Steam Iniet lew 5.20 PSIG is Non-Indicating

(when Low-Pressure Pilot

is used with HD-LP Low-Pressure moin valve)

LOW PRESSURE PTRP-LP Pilat (pressures under 15 PSIG)

Use Code LP: Low pressure re Pilot is required
hmm""ﬁ'. 15 PSL. (Range 5 - 20)

PILOT: Exomple Model Code: PTRP-LP-06-08-515

=
§
2
0
2

REGULATORS

LOW PRESSURE HD Muin Valve (pressures under 15 PSIG)

tse Code LP: A Low Pressure Main Valve must be used in conjucton with o
Low Pressure Temperature Pilot for sieom pressure under 15 PSIG

MAIN VALVE: Example Model Code: HD-13-N-LP o R
(Bellows not shown)

Typical Applications

The PTRP-Temperature Pilot is used with the HD Regulator

fo control temperature in various processes and systems. The PTRP
uses a vapor fension system fo actuate the bellows in the temperture
pilot giving it a faster reacfion fime and befter femperature sensitivity
than the standard PT pilot. They can be used on: oil heaters, ovens,
process heaters, vais, dryers, jacketed kefties, and semi-Instanfaneous
water heaters.

Features

Over-Temperature
Protection
Spring

Temperature
Adjustment

@ Stainless steel valve and seat
® Standard bulb & capillary is copper, which has the best heat
fransfer properties.

@ Standard capillary length is 8 fi. with 316 stainless steel
armour-profection

Teflon V-Ring
Packing

Options

® Capillary Lengths: Available in 8, 12, 16, 20 & 24-f1.

® Special Materials: Sensing bulb, thermowells, and capillary are
available in special corrosion resistant materials.

- 316 stainless stee! capillary, bulb & bushing Specifications
- 316 stainiess steel armor with standard capillary

o Thermowell (Separable Socket): Available in stainless steel or copper il Thermometer: 3; "l‘:'(,ds's;":ms'::: o%';"ﬁ;’;‘fg&"ggm
® Temperature Sensing Dial: Indicates femperature of process e 0%

being confrolled Housing: Die cast aluminum, epoxy powder
* SDWA Compliance (Safe Drinking Water Act); Consult factory coated grey finish
Bellows: High pressure brass, corrosion resistant,

fin plated finish (not shown)

Over-Temperature  Upper range limit +100° F
Protection:
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Face-To-Face

DIMENSIONS HD-Series - inches

NPT 150# 300#

12* | 438

52 14 62 s

4" | 438

51/ 14 62 s

1" 538 5'2 6

6'/: 14 7 s

1" | 6'/2

7¥s 14 8Ya 8

12" | 7V« 68 7%

78 14 8% 8

7z 8/ 9

8l/s 14 10/ 8k

2" 9%s 10

9 14 113 8k

10 10%

8/ 14 13Ya 92

4" 117/ 12'%2

107/ 14 14%a 102

15/8 16

141/ 14z 19%: 113

- X

1/2° NPT
Solenoid-operated
discharge valve
(pipe to drain)

.._3" NPT
Cold water
inlet

Steam Trap

&

=
m
Q
c
b
=
0
Fod
L

.
g
o
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g
g

MATERIALS for PTRP Pilot

Pilot Body Cas! Steel
Valve and Seat Stainless steel

Support Brackel Aluminum

Bulb & Capillary Copper

(optional stainless steer)
Brass

All Ofher Parts

MATERIALS for HD Main Valve

Body Ductile Iron

Cover Ductile Iron

Gaskel Grafoll/Garlock

Cover Screws Steel

Pilot Adapter Ductile lron/Cast Steel
Screen Stainless Steel

Tubing Copper

Voive Seat Hardened SST (55 Rc)
Vaolve Disc Hardened SST (55 Rc)

Diophragm Phosphor Bronze

HD Valve with PTRP-

Temperature Pilot Application

A semi-instantaneous steam-to-water heater

is a common application where the simple
benefits of a self-contained, pilot-operated
regulator with femperature sensing pilot may
be favored over more complex and expensive
control valves. The thermally sensifive bulb of
the PTRP pilot contains a fiuid that creates a
vapor which increases or decreases in pressure
as the sensing bulb — sensing the heated water
— femperature increases or decreases. This
vapor pressure is fransmitted hydraulically fo
the beilows, which actuates the pilot and HD
regulator fo control the flow of steam into the
heater. At start-up, the pilot is manually-
adjusted fo raise the temperature set point

and allow steam to flow through the pilot

and valve. As the heated water nears the
temperature set point, the vapor pressure in
the sensing bulb increases and expands the
bellows, closing the pilot and regulator fo
proportionally limit the steam supply.
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Sensing Bulb Selection & Installation:
The sensing bulb and capillary is available in either Copper (standard) or Stainless Steel (for corrosive applications). Copper has the best heat
transfer properties and should alwoys be chosen unless used in corrosive service. Sensing bulb length is dependent upon the capillary length
required; longer capillary lengths require a longer bulb fo hold the additional actuating fluid. When installing the sensing bulb, the Union Hub
is first threaded into o fank or piping system. The bulb slides thru the Union Hub and held in place by threading in the Union Nut. The angled

seating surface of the bulb forms a metal-fo-mefal seal fo the Union Hub, preventing the leakage of process fluid.

Sensing Bulb & Capillary *Note for 9 Bulb:
- Care should be joken when using
ORDER Sensing Bulb Capillary Tubing Capillary Length in Feet >
9 bulbs, and they should only be
CODE Material Material 8,12, 16 20 24 Bulb Dia. used in oppiicaions where $poce
3 8§15 Copper Copper with A 13 16 20" - considerations exist. They should
) (Brass Union Hub) Stanless Steel = = not be used when the femperature
- 0 %
g e Spiral Armor s |l e i of the actuaior housing is higher
6. < BT Stainless Steel Stankess Steel A 12 160 20" ’. gg‘m":w“n — ';:':; c"" m’”"m
13 i N ol (1) 7 [ srrafic femperature conrol. Tha
= o . temperature of the actuotor
a SB15* Copper Copper with A ar g g e housing is offectad by the
{special 9°) (Brass Union Hub) Stainless Steel U 835 825 825 surmounding ambient temperature
9" buib) Spiral Armor os well as the steam femperature
SB16’ Stainless Steel StankssStesl | A 9 CES .. Bowing Rwaugh R volve ond may
{special ) |  {Stainless Steei Union Hub) with Stainless Steel [~ o Tz 825 a4 et 1R
9" bub) Spiral Armor :
Tank Wall
UNION NUT r— “A” Insertion Length —————
Unscrews 1o allow e
for Sonsing Bulb Removel | U” Sensing Bulb Length
m— ¢ : w -‘—.—.‘—..,—ja —upn
STAINLESS STEEL ARMOR — -y
PROTECTED CAPILLARY UNION HUB - 1" NPT lhnﬂdnnsdsofmal&unmnmmmnsmndbm

(Incheded with Bulby; discord when using Theemowel)
3/4" NPT Foc spacidl 7 Bulb.

Thermowell Option (ordered separately)

Thermowells isolate and profect the sensing bulb from the process fluid; available in either brass (beter heat fransfer
properties) or Stainless Steel for corrosion resistance. They allow for sensing bulb removal and replacement without
having fo drain liquid from the system. For corrosive applications, a Stainless Steel thermowell (with a copper sansing
buib) con be used. For best lemperature confrol use a copper sensing bulb with a brass thermowell. Thermowells are
also recommended for applications with excessive system pressures or exiremely furbulent flow fo protect the sensing

bulb from damage.
THERMOWELLS - Model Numbers & Lengths
Brass Stainless Steel Nominal "A” INSERTION LENGTH (in.) ”W
Model No. Model No. Length BULE THERMOWELL in
536-52 536-S6 13* 12.25 13.00 8, 12 0r 16
536-SE2 536-SE6 16" 15.25 16.00 20
536-WE2 536-WEG 20° 19.25 20.00 24
535-M2* 535-M6* 9* B.25 9.00 8, 12 or 16
Notes: 1) Other connections and lengths may be available, consult factory.
2) External pressure rating on Brass is 500 PSI max.
3) External pressure rating on 316 SS is 1000 PSI max.
THERMOWELL LENGTH
A” Insertion Length ———————»
Thermowell
e } ' remains in place

HUB - 11/ NPT (Attached to thermowell cod threoded into side of vessel)
1" NPT For special 9" Sub.
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Model Code Chart with Temperature Ranges (8 ft. Capillary Lengths)

Range Nominal Recommended Model Code Model Code Weight

(ode Range (F)  Working Span ('F) ~ NON-Indicating Indicating Ibs

01 20-70 40 to 65 °F PTRP-91-01-08 PTRP-94-01-08 8

02t 40-90 65 t0 85 °F PTRP-91-02-08 PTRP-94-03-08 8

03 30-115 8510 110°F PTRP-81-03-08 PTRP-94-03-08 8

04 50-140 11010135 °F PTRP-91-04-08 PTRP-94-04-08 &8

| os 75- 165 135 10 160 °F PTRP-91-05-08 PTRP-94-05-08 8 |

06 105-195 16010 190 F PTRP-91-06-08 PTRP-94-06-08 &8

07 125215 19010 210°F PTRP-91.07-08 PTRP-94-07-08 8 n 2
09 155250  21010245°F PTRP-91-00-08 PTRP04-03-08 & Q N
10 200-280 24510275 °F PTRP-91-10-08 PTRP-94-10-08 38 _';"g
171 225-315  27510310°F PTRP-01-11-08 PTRP-94-11-08 8 g
12 255-370 30510365 °F PTRP-91-12-08 PTRP-94-12-08 8 w3
13 295-420 36510415 °F PTRP-91-13-08 PTRP-04-13.08 8

14 310-440 41510435 °F PTRP-91-14-08 PTRP-94-14-08 8

* The recommended working span typically falis within the upper third of the nominal temperature range.
CROSS REFERENCE: PTRP = Spence T-14

Model Code Configuration Chart

Models Temperature Range Capiliary Leagth Bulb

PTRP-91 Non-Indicating 01-14 Referto 08 8 Feet (std) S15 ioopper bulb)

PTRP-94 Indicating Dial Temperature 12 12 Feet standard)

PTRP-LP-91 Non-Indicating Range Chart 16 16 Feet $16 (S"S bulb)

PTRP-LP-94 Indicating Dial 20 20 Feet SB15 (9" copper bulb)
24 24 Feet SB16 (9" SS bulb)

Note: Thermowells are ordered separately.
LP = Low Pressure Models.

How to write proper model number:

H.D Main Valve Explanation of PTRP-91 06 08 S15
Wi Model Number: Mods! Tomp. Cop.  Buib
PTRP Ronge  length  Type
Temperature
Pilot Model Number: PTRP-91-06-08-S15

Model PTRP-94 contains Temperature Indicating Dial

Model PTRP-91 is Non-Indicating
Model Code for Moin Valve:
HD-17-F150

(2" HD Series Veve with 150¢ Flonged)

Model Code for Pilot: PTRP-94-06-08-S15
(Temperature Plot with lodicoting Diol
(105-195°F) with 8 Fr. Copillory, Coppee Bulb)

Exomple Model Codes:

1) PTRP-91-06-08-S15  (105°F - 195°F Temp Ronge, 8 ft. Copillary, 12* Copper Buth)
2) PTRP-94-06-08-815  (105°F - 195°F Temp Ronge, with Diol Thermometer, 8 ft. Capilory, 12" Copper Bulb)
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