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F IMPORTANT INSTRUCTIONS

This envelope contains instructions for installations and
maintenance of this equipment.

® After installation is completed, instructions should be
returned to envelope and tied to equipment for future
reference by maintenance personnel.
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Single Seat - Bronze Trim - Composition Disc (Type CD)
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Abulbis connected to a bellows containing a thermally responsive fluid. The bulb is
inserted into the fluid you are trying to control (process fluid) to sense its tempera-
ture. The Regulator set point is adjusted
to allow sufficient flow of heating medium
(water or steam)through the valve to keep
the process fluid at the desired tempera-
ture. -
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(A) When the temperature of the process
fluid drops below the set point, the tem-
perature of the thermally responsive liquid
decreases, which decreases the vapor e
pressure in the bulb/bellows. The force of U
theresulting vapor pressureislessthanthe

spring force, so the bellows contract and

the spring extends, which raises the valve

Temp. : ] Temp.
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plug up from its seat. This increases the B |11 el L
flow of the heating medium (water or Set Point |- Set Point F

steam), whichraisesthe temperature ofthe
process fluid. . \
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(B) As the process fluid temperature in-
creases toward or beyond the desired set
point, the temperature of the thermally re-
sponsive fluid in the bulb increases, which

’ causes the vapor pressure to increase.
This expands the bellows, compresses the
spring, and moves the valve plug down VALVE SEAT VALVE SEAT
towardsits seat, toreduce or stop the flow (A) v (B)
of the heating medium.
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SPECIFICATIONS

Physical

Valve Sizes: 1/2" to 1-1/2" (NPT)

Body Material: Bronze

Body Rating: ANSI Class 250

Connections: Double Female Unions with pipe thread
Style: Single Seat with Composition Disc

Valve Plug Travel: See Dimensional Data on page 8
Effective Bellows Area: 7.8 in? (50.3 cm?)

Maximum Body Temperature: 400°F (204°C)

APPLIGATIONS

Operating

Temperature Range: See table on page 12
Controlled Medium: Steam or Water

Max. Differential Pressure: See Tables on page 3 &4

Max. Allowable Overheat Temperature: 25°F (14°C) above
temperature range

Max. Well Safe Pressures: See Table on page 9
Shipping Weight: See Table on page 8
Flow Characteristics: Quick Opening

Shutoff Class Rating: ANSI Class IV (leakage 0.01% of rated
valve capacity)

Powers #11 Regulators are used to automatically control the temperature of a fluid. The self-actuated regulator can easily be in-
stalled in any convenient location. Among its applications are: hot water and steam systems, fuel oil heaters, heat exchangers, air
drying rooms, and many industrial processes. Below are two typical applications.

#11 CD valves are well suited to heating applications where the steam inlet pressure is under 50 psig and good shutoff is required.

#11 Regulator
Single Seat CD

Bulb in Well

il Qutlet Steam Supply

Fuel Oil Heater

W

“r’—j 9y

>
Qil Inlet

Condensate

Fuel Oil Heater Application

A

1 Hot Water

#11 Regulator

Single Seat CD Water Heater

/
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Condensate L \ = N
ondensate L\\\r L - - j
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Cold Water

Water Heater Application
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SIZING AND SELECTION ‘

Proper sizing of the Regulator is essential for correct system
operation. An undersized regulator will not allow sufficient flow
atmaximum load. An oversized regulator may cycle and will not
utilize the full valve stroke for efficient modulation of flow. This
results in poor control and shortened valve life (quicker dete-
rioration of valve disc and seat).For these reasons, the correct
sizing of the regulator for actual expected conditions is consid-
ered essential for good control.

NOTE: Select abulb (see page 12) that has the desired set point
in the upper third of the temperature range for best valve per-
formance.

Size the #11 Regulator for actual rather than maximum condi-
tions. Do not size according to pipe size; piping systems are

designed for different criteria than process controls. Refer to
Powers Form #AE-1, Valve Selection and Sizing for further
recommendations.

Maximum Operating Pressure Differential (differential for
fluid flow): In order for the process medium to flow, a pressure
drop must exist across the valve. “Pressure differential” is the
difference in valve pressure between the inlet and outlet under
flow conditions. The greater the differential, the greater the flow
at any given plug position.

Though the regulator should be sized for actual conditions, you
need to know the available differential at maximum flow. Forop-
timum control, take as much differential as possible across the
valve.

WATER CAPACITIES

Use a pressure drop of at least 25% of inlet pressure when sizing valves for water applications.

WATER CAPACITIES --- GPM

Valve Available Sizing Pressure Differential --- PSI Maximum Ap
. — CAUTION: Do not exceed
Size |Cv (1) 2 4 6 8 10 | 15 | 20 | 25 | 30 | (PSI) Liquid i o
maximum pressure differen-
/2" | 31 | 44| 62| 76| 88| 98| 12 | 14 | 16 | 17 30 tials for given valve sizes. The
3/4" | 55 | 7.8 | 11 13 | 16 | 17 | 21 25 | 28 | 30 30 maximum differential is the
1 | 12| 17 | 24 | 29 | 34 | 38 | 46 | 54 | 60 | 66 30 pressure the valve has
against it at shutoff. Toolarge
1 16 |23 | 32 | 39 )45 | 51 |62 )72 8 | 88 80 a differential can cause valve
1-1/2") 22 31 44 54 62 70 85 98 | 110 | 120 30 chatter and/or prevent
shutoff.

WATER CAPACITIES --- L/S

Valve Available Sizing Pressure Differential --- kPa Maximum Ap
Size 7 15 30 45 60 75 | 100 | 125 | 150 | 200 | (kPa) Liquid
172" 0.2 03| 04| 05| 06|06 )07 )08] 09| 1.1 207
3/4" 0.3 0.5 0.7 0.9 1 1.1 1.3 1.5 1.6 1.9 207

1" 0.8 1.1 16 | 191 22| 25| 29| 32| 35| 4.1 207
1-1/4" 1 1.5 | 2.1 2.6 3 3.3 | 3.8 | 43| 4.7 5.4 207
1-1/2"] 1.4 2 29 | 3.5 ] 441 46 | 53| 59| 65| 7.5 207
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PRODUCT IDENTIFICATION

Ared label should be on the front face of the thermal system.
Figure 1. This label contains information required to properly
maintain, service and order parts for this product. If there isno

PROUCT NO. 595-

NO.11 REGULATOR + ——=
POWERS

PROCESS CONTROLS <~ ,\_/
Skokle, IL 60076 Mississauga, Ontario I |-

SBEY?_VE size HEAD RANGE
BuLe
STYLE

CAP. LENGTH

ACTION

TEMPERATURE RANGE ., BULBMAT.

L Fl
TO CHANGE TEMPERATURE SETTING TURN ADJ. SCREW

LOWER <<—————>> HIGHER
1. PRODUCT LABEL

DATE CODE

«=__ label, look fora white label on the inside of the thermal system

legs (Figure 2A) or the valve body vertical yoke (Figure 2B).
When replacing the original thermal assembly or valve body,
secure the old red label onto the valve or thermal system or ink
the number onto the body.
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iﬁlﬁ Standard Bulb Special Bulb
1 Downward Vertical (left) Upward Vertical
'ﬂ_ or Only (right)
I Horizontal (below)

! ony

1

il

1l

S

I WORD "TOP" ON FLAT SURFAGE FAGING UP

il

H

h S | =)

i

) HEAD END

"

"3A. BULB ORIENTATION

3B. SPECIAL BULB

Correct: Bulb in flow of medium

Incorrect: Bulb not in flow of medium

POWERS PROCESS CONTROLS
THERMAL SYSTEM

POWERS PROCESS CONTROLS
LOWER ASSEMBLY

4. BULB POSITIONS

5.  Without a well: Remove bushing from the bulb and screw

PRODUCT NO.
PRODUCT NUMBER
TYPE: DISC. ACT.:

PARTS NO. ~ MODEL DATE PARTS NO. MODEL DATE

2A. THERMAL SYSTEM LABEL

INSTALLATION |

TOOLS NEEDED

e Straight slot screwdriver
¢ 3/8" open end wrench
* 1-3/8" open end wrench

POSITION VALVE

1. Toinsurepropersystem operation, thoroughly flush all pip-
ing and valves to rid them of all scale, dirt and debris.

2. Selectvalvelocationwith sufficient clearancetoallow main-
tenance. Install valve in line. The direction of the arrows on
the valve body must match the direction of the water or
steam flow.

For best results, we recommend installing the valve in a
horizontal line, and in the upright position with bellows head
above valve. The valve may also be installed in any posi-
tion within 90° of upright.

INSTALL BULB

3. Figure 3a shows proper bulb orientation. Figure 3B shows
the special bulb needed for upwards vertical positioning.

2B. VALVE BODY LABEL

* 5/16" open end wrench
¢ 7/16" open end wrench
® Pliers

4. Figure4.Forany position, fullyimmerse the bulb in the flow
of the medium.

These instructions are for D style bulbs - for installation of other
styles, refer to tag attached to bulb.

it into the tank. Insert the thermostatic bulb through the

bushing and tighten the union nut.

With a well: Do not use bushing. Screw well into tank, in-
sert bulb directly into well, and tighten union nut.

ADJUST CAPILLARY TUBING

6. Coil the extra capillary, and position away from regulator
operation where it is subjected to room temperature only.

severe process overheating.

WARNING: DO NOT kink, cut, sever or file the tubing. DO
NOT disconnect tubing from bulb or bellows assembly. This
can render the thermal system inoperable and result in

ADJUST SET POINT

Allregulators are factory set to control near mid-range operating

temperature.

7. When adjusting
the set point,
make certain the
heating mediumis
flowing through
the valve and is at
the  operating
pressure of the
system.

8. Figure 5. Make all
setpointtempera-
ture changes by
inserting the tem-
perature adjust-
ment rod into one
of the holes of the
adjusting nut as-

5. ADJUSTING SET POINT
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sembly. (Use the temperature adjustment setting scale only
for reference)

To Raise the set point: Turnrod left toright (counterclock-
wise from top).

ToLowerthe set point: Turnrodrighttoleft (clockwise from
top).

MAINTENANCE

Numberin brackets [#] refer to part numbers on pages 10 & 11.

To replace the composition disc only

i

4.
5.

Before disassembly, the bulb must be cooled 30°F (16°C)
below the lowest pointonthe thermal systemrange, andflow
through the valve must be stopped.

Figure 5. Relieve all pressure on the spring by turning
adjusting nutassembly [31] fully right toleft (clockwise from
top).

Figure 6. Loosen lock nut [11] with 1-3/8" open end wrench.

Use the 1-3/8" wrench to unscrew bonnet [20] from valve
body [26]. DO NOT ALLOW the regulator top to rotate.

Lift up regulator top.

Lock Nut

Bonnet

Disc

Disc Retainer
Nut

R - UW

6. LIFT OFF REGULATOR FROM VALVE

Remove disc retainer nut [25] and replace disc [24].
Assemble in reverse order.

To fully disassemble regulator from valve

1

Before disassembly, the bulb must be cooled 30°F (16°C)
below the lowest pointonthe thermal systemrange, and flow
through the valve must be stopped.

Figure 5. Relieve all pressure on the spring by turning
adjusting nutassembly [31]fully right toleft (clockwise from
top).

4.

Figure 7. Remove housing bolts [6] and nuts [7] and tempera-
tureadjustment setting scale [8) and lift off thermal system (1]
(housing, bellows, capillary, and bulb).

7. REMOVE HOUSING AND THERMAL SYSTEM

Figure 8.Usingone 3/8" wrenchand one 5/16" wrench, care-
fully loosen and remove piston plate assembly [2,3] from the
stem extension [4]. Lift off spring [19].

Piston Plate
Assembly

Spring

5/16" Nut
8. REMOVE PISTON PLATE/SPRING

Figure 9. Use 1-3/8" wrench to unscrew lock nut [11] and
lift off the yoke and bridge assembly [9].

Locknut

Yoke and Bridge  gmm P

9. LIFT OFF YOKE AND BRIDGE



