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August 19, 2014

State of New Hampshire
Public Utilities Commission
21 S. Fruit St, Suite 10
Concord, NH 03301-2429

Attn: Ms. Debra Howland, Executive Director

Re: DE 14-182 Littleton Regional Healthcare, Additional Information

Dear Ms. Howland:

Yeaton Associates has received a Deficiency Letter from the Commission dated August 14,
2014, in which the Commission described additional information that is required in order to
complete their review of the Littleton Regional Healthcare application for certification as a Class
I Thermal REC eligible facility. Enclosed, please find our responses to the four questions posed
in the letter, and additional support documents.

Also enclosed are two copies of the responses and support documents, along with two copies of
this cover letter.

Please let me know if you have any questions or need additional information.

Enclosure

Respectfully,

Wayne G. Fillion,
President

66 Jackson St, Littleton, NH 03561 40 So. River Rd #35, Bedford, NH 03110 I Ph: 603.444.6578 www.yeatonassociates.com
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  Response: 

The system is designed to use wood chips exclusively.   The attachment, “Approved Boiler Submittal”, provides 

a complete description of the system as installed.  Although the top fire-tube section of the boiler is capable of 

being used with multiple fuel sources, no fossil fuel burners have been installed.  Only a biomass burning 

furnace is installed.  No fossil fuel source has been provided to the stand-alone boiler building. 

 

Response: 

Attachment 3_3 has been now been modified to include Chapter 9 of the “Instruction Manual”.  It is attached.  

The omission of Chapter 9 was an error, and we apologize. 

 

Response: 

Each day since March 1, 2014, the staff has maintained a hand-written boiler room checklist that includes a 

daily observation of the current cumulative total pounds of boiler feedwater.  It is this hand-written record 

that we are using for our calculations.  A sample checklist is attached, for the month of June.  This hand-

written checklist is the only record of boiler feedwater consumption, because although the electromagnetic 

1. Please describe the fuels that the boiler is designed to use.  If the boiler is designed to 
use multiple fuels, does Littleton Regional Healthcare intend to use non-biomass  fuel? 

 
a. If Littleton Regional Healthcare intends to use multiple fuels, please describe 

how biomass fuel use will be segregated for accurate REC accounting. 

2. Attachment 3-3 of the application discusses Chapter 9 of the "Instruction Manual" for the 
Electromagnetic Flow Meter and implies that Chapter 9 is included with the application, 
but it appears to have been omitted. Please provide Chapter 9 for Commission Staff to 
review. 

3. The alternative methodology provided in Attachment 3-4 doesn't use the hourly time 
interval required in Puc 2506.04(m). Please explain why this alternative method using the 
daily method needs to be utilized. 

 
a. Once the interim period expires, does Littleton Regional Hospital propose to continue 

using this alternative methodology? 
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feedwater detector is capable of electronic output (both digital and analogue), and can be connected to the 

building energy management system for automatic hourly tracking, this connection has never been performed.    

We must therefore rely upon the methodology outlined in proposed Puc 2505.02(e)(2) until the final rules are 

in place.  When the interim period expires and final rules are in place, it is our intention that LRH shall fully 

comply with Puc 2506.04(m). 

 

Response: 

Please see the attached Spreadsheet, “Calculation Spreadsheet”, for all calculated monthly MWh values.   

March – present:  

MWh calculations are performed as described in “Littleton Regional Healthcare Part 3 - Interim Alternative 

Metering Method.pdf” previously provided. 

Jan 15 – February: 

Note that prior to March 1, staff at LRH did not record daily feedwater gpm, and so we have had to come up 

with an alternate calculation method.  Please see the Worksheet entitled “Chip Deliveries Jan-May” in the 

attachment “Calculations Spreadsheet” for calculations and results.  Briefly, because using the feedwater flow 

rate yields the most accurate estimate of useful thermal energy, flow data from March through present is 

compared to chip usage for the same period to derive an average value for boiler MWh output per pound of 

chips delivered.  This average value is then applied to the period of January 15 through February, for which 

only purchased tonnage data is available. 

 

 

 

4. The application lists the initial operation date of the Littleton Regional Healthcare biomass 
facility as January 15, 2014. The sample calculation for April 2014 lists 569 megawatt 
hours. Please provide calculations for January 15, 2014 through March 31,2014. 
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Attachment  

 

Approved Boiler Submittal 

 





   

 

May 16, 2013 

 

VIA Email to:  dhebert@dhigc.com 

 

 

Littleton Regional Hospital 

 

 

Re: Littleton Regional Hospital 

 Messersmith Wood Chip Heating System Submittal Package 

 

Dear: Mr. Daniel Hebert 

 

Please find enclosed the submittal package for the Messersmith Wood Chip Heating System for 

the above referenced project. This package contains information on the following. 

 

Messersmith Literature 

Messersmith Introduction Cover Letter 

Messersmith Scope of Work & List of Electrical Motors 

Messersmith Installation Drawings 

Messersmith Combustion Description 

Messersmith Brochure 

Patz 8916 Conveyor Brochure 

Messersmith Control Panel Wiring Drawings 

 

Hurst N 65 Boiler  

Cut Sheet on Hurst Boiler N 65 975  

 3” Angle Nibco F869-B, 250# CL, Flgd 

 3” Davis 15FGAW, Flgd, 150# 

 2" 250# Apollo Ball 

  

Cut Sheet on Hurst Boiler N 65 1300 

 4" Nibco F869-B, 250# CI, Flgd. 

 4" Davis 15FGAW, Flgd. 150# 

 2" 250# Apollo Ball 

 

Both boilers 

 2" UB Steel 425 quick acting  

 1.25" UB Steel 425 quick acting  

 2" UB Steel 525 slow acting  

 1.25" UB Steel slow acting  

 Blowdown separator tank w/aftercooler 

 Surface blowdown 

 Worcester 0.75" NPT Feedwater Valve  

 M&M 193A-7B LWCO 

 

Hurst N 65 Boiler Brochure 

 

 



   

 

B.E.T. Automatic Tube Cleaner Literature 

Cut Sheet x 2 

Fuel Efficiency Brochure 

Air Compressor Brochure marked for 10 hp & 120 gal tank VR 10-12 

 

Norarc stack drawing  

30” x 65’ painted 

 

ESP 

ESP Cut Sheet 

ESP brochure marked for standard small model 

 

Maintenance, Service and Warranty Information 
 

 

cc: dhebert@dhigc.com (Daniel Hebert) 
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SCOPE OF WORK SUBMITTAL 5-16-13 
Littleton Regional Hospital 

Littleton, NH 
 
WORK TO BE DONE BY MESSERSMITH: 
 

1. Two Messersmith Combustor Furnaces with: 
• Ash auger inside the firebox,  
• Inclined ash auger and barrels, 
• Underfire and overfire blowers,  
• Dampers, motors and overfire motor VFD’s. 

2. Two Hurst Boilers Model N65, 150 PSI steam design pressure (one 150 BHP, one 
 200 BHP) each with access platform, mud drum preheaters (with manual valve) and: 

• Trim: 
o Primary LWCO with shunt switch (installed at factory) 
o Auxiliary LWCO with HWLA & shunt switch (installed at factory) 
o Relief valve (s) 
o Pressuretrol Manual reset, with pigtail & coupling  
o Pressuretrol Automatic reset, with pigtail & coupling 
o Pressure transducer, with pigtail & coupling 
o 10” Pressure gauge, with pigtail & coupling 

• Fuel Efficiency B.E.T. Automatic Tube Cleaner,  
3. A Champion Air Compressor to operate both boiler tube cleaners and economizer 
 tube cleaner, with 10 HP motor and 120-gallon receiver. 
4. 25 HP Induced Draft Fan with Variable Frequency Drive. 
5. Messersmith Unloading and Conveyor System to accommodate chip bin per  

drawing, including: 
• Steel beam about 48’ long, Note: Beams & walls need substantial support at 

each end from concrete or other building structure. If walls are CMU, they 
must be filled in the areas of Messersmith beam & wall attachment. Beam & 
wall are bolted or welded to this supporting structure. 

• Steel wall about 16’ above beam, 
• Ladder into the chip bin, 
• Two traveling augers for wood chips,  
• Two belt conveyors, one with chip screen to remove oversized fuel,  
• Metering bin and metering augers w/rotation counters, 
• Stoker augers,       
• All motors. 

6. Messersmith Fire Prevention System, located over metering bin and stoker augers. 
7. Two Messersmith Boiler Control Panels each with Horner HE NX251 Operator 

Control Stations and  three phase motor starters. One Messersmith Fuel System 
Control Panel with three phase motor starters. 

8. All Breeching between Hurst Boilers and Stack. 
9. A Weis type Small 250/1F-3,5x2-8 electrostatic precipitator particulate removal 

device with service catwalk and ash barrels.  
10. A Norarc insulated, freestanding stack having: 

• A 26” ID and being 65’ high,  
• Outer shell will be epoxy painted (color chosen by customer), 
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• Inner liner will consist of 12 gauge 304 stainless steel. 
 Note: stack is freestanding, supported only by anchor bolts & concrete 

foundation. No guy wires needed. 
 Stack responsibilities:  
  Project structural engineer: 

• Design concrete stack foundation, 
• Specify stack anchor bolts to be imbedded in foundation. 

  General Contractor: 
• Provide & imbed stack anchor bolts specified by structural 

engineer, 
• Construct the concrete stack foundation designed by the 

structural engineer, 
  Messersmith:  

• Provide turning moment & weight from stack vendor  
•    Provide the template for placement of the stack anchors  in the  

     concrete foundation and a drawing showing correct orientation of 
     the template,  

• Provide and install a 26” x 65’ painted stack, 
• Grout the stack after it has been installed.  

 
11. Installation (including biomass system electrical permit) includes: 

• Freight to site, 
• Setup of Equipment, 
• Startup.  

            12.        Three (3) Operation Manuals (one hard copy & two digital) and as built drawings. 
            13. 12-Month warranty from startup. 
            14. Training of maintenance staff. 
            15. Spare parts. 
            16. Additional boiler equipment: 

  a. Blow down equipment 
 Blowdown valves 
 Blowdown separator for both boilers with aftercooler, temperature 

regulator, thermometer, strainer, check valve 
 Surface blowdown 

   b. Feed water equipment 
 Feedwater Stop & Check Valve,  
 Feedwater valve,  
 Three valve bypass,  
 LWCO w/proportional level control, 0-135 ohm. 

  c. Supply valves 
 Main steam valve,  
 Stop/check valve,   
 Spool piece.  

  d. Miscellaneous 
 Drip pan elbows for relief valves, 
 1/2" Chem. Feed Quill w/ball check. 
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Messersmith will provide complete installation of the Messersmith system, from the 
control panels to the chip bin, including electrical wiring.  The system will be 
guaranteed to produce 11.69 MMBTU of heat total output from the two boilers with a 
system efficiency rate of at least 75% when burning green hardwood chips, at 45% 
moisture content or less (wet basis). 
 
Our price is based on Messersmith being able to place its equipment inside the boiler 
room prior to the roof going on the boiler room building.  There will be an additional 
rigging cost if this condition is not met. 
 

Typical Installation Schedule: 
 
Site Visit # 1: (Messersmith installation crew on site about 5 days)  
 When? 1. After completion of housekeeping pad, boiler room and chip bin   
     concrete. 
  2. After backfilling of boiler room and chip bin foundation. 
  3. Before roof construction of boiler room or chip bin. 
   
 To Install: Wall, beam, traveling augers, combustors, boilers, metering bin,   
 compressor, breeching, draft fan, ESP, and stack.  
 Note:  Messersmith supplies the crane when needed for installation. 
 
Site Visit # 2: (Messersmith crew, including electrician, on site about 20 days)  
  
 When? 1. After boiler room ceiling & walls are completed. 
  2. After pipefitters are done in the boiler room. 
  3. After project electrician wires the boiler room. 
  4. After boiler room & conveyor alley floors are cleared of other trades’  
      tools & materials. 
  
 To Install: Conveyors, touch-up paint, fire suppression, ash augers, VFD and   
 control panels. 
 Note:  Messersmith supplies the electrician for connections from control   
  panels to components. No conduit to run under concrete. 
  
Site Visit # 3: (Messersmith technician on site about 5 days)  
 
 When? 1. After system is wired by Messersmith electrician. 
  2. After boiler is cleaned and pressure tested by Mechanical.  
  3. After all boiler feed water electrical connections are completed.  
  4. Concurrent with chip delivery.  
  
 To Complete: Start-up and Operator Training. 
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WORK TO BE DONE BY OTHERS: 
 

ELECTRICAL: 
 

Three phase power and Main Disconnect to feed these circuits: 
  

1. 30 amp, 480 volt, 3-phase to Messersmith control panel for boiler #1; 
2. 20 amp, 115 volt, single phase brought to control panel for boiler #1; 
3. 30 amp, 480 volt, 3-phase to Messersmith control panel for boiler #2; 
4. 20 amp, 115 volt, single phase brought to control panel for boiler #2; 
5. 30 amp, 480 volt, 3-phase for Messersmith Fuel Handling control panel; 
6. 40 amp, 480 volt, 3-phase for customer supplied VFD disconnect;  
7. 20 amp, 480 volt, 3-phase for customer supplied air compressor disconnect; 
8. 63 amp, 480 volt, 3-phase for customer supplied ESP disconnect. 

 
Also needed are: 

• A 115 volt outlet for the automatic tank drain of the air compressor. 
• Ethernet connection with dedicated IP address for the Messersmith control 

panel.  
 
MECHANICAL: 
 

1. Water connected to boiler and ½" water line brought to back of boilers for 
fire suppression system; 

2. Supply necessary pipe and fittings and make connections to valves (supplied by 
Messersmith) for boiler mud drum steam injection preheaters.  

3. Install Messersmith supplied boiler trim (see item #2 on page 1) and additional 
equipment (see item #16 on page e);    

 Supply necessary pipe and fittings, including isolation valves for each of these 
 items: 

  Pressuretrol Manual reset 
  Pressuretrol Automatic reset 
  Pressure transducer  
  Pressure gauge  
 In order to assure smooth, stable operation of this high pressure steam boiler, 

Messersmith strongly recommends the use of a properly sized, continuously running 
feedwater pump and a modulating feedwater valve. On/off operation of the feedwater 
pump and valve will cause uneven performance of the boiler and steam pressure 
swings. 

4. Supply and install pipe from relief valve(s) to designated discharge point; 
5. Supply and install all interconnections between the wood boilers, and the oil boiler;  
6.  After Messersmith installs sensors in boilers, mechanical contractor can begin 

cleaning, boil-out, filling and hydrostatic testing the boilers and piping; Messersmith 
will supply a technician for up to two days to operate biomass furnace to provide heat 
for boil out process if needed. 

7. Air piping (125 psi max, pressure regulator is part of compressor) from Messersmith 
compressor to each (2) boiler tube cleaner: 

• Start at compressor shut off valve (1-1/2” NPT female), installed by 
Messersmith; 
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• Run 1-1/2” black pipe; 
• End at boiler tube cleaner manifold (1-1/2” NPT female), installed by 

Messersmith. 
8. Include Messersmith in the communication loop so that drawing changes that affect 

the biomass system are made available to Messersmith.  
 

OTHER: 
 

1. The GC will be responsible for any lighting for boiler room, chip bin and chip 
alleyway, as well as overhead sprinklers in the boiler and chip room. 

2. The GC will provide a housekeeping pad (3.5” above the floor) for the 
boiler/combustors. The housekeeping pads should allow 6" on all sides of the 
combustor.  

3. The GC will be responsible to supply and embed 3” x 3” x ¼” angle iron into the chip 
bin floor concrete located according to Messersmith supplied drawing. 

4. The GC will be responsible for the breeching opening in the wall, including thimble 
and weatherproofing.  

5. Others will also be responsible for insulating all breeching in the boiler room.   
6. The GC will be responsible for supplying and installing facility platforms not 

supplied by Messersmith. 
7. The GC will be responsible for any permits, except biomass system electrical permit 

will be provided by Messersmith. 
8. The GC will be responsible for supplying to Messersmith an actual wall to wall 

inside dimension for beam length after the concrete chip bin walls have been poured. 
 

 
Littleton Regional Hospital 

MOTOR LIST 

Motor Function HP Rating Voltage Phase Use Amps 

Traveling auger  #1 5 480 3 Intermittent 6.20 
Travel motor #1 0.25 480 3 Intermittent 0.70 
Traveling auger #2 5 480 3 Intermittent 6.20 
Travel motor #2 0.25 480 3 Intermittent 0.70 
Belt conveyor #1 1 480 3 Intermittent 1.83 
Belt conveyor #2 1 480 3 Intermittent 1.83 
Induced draft fan 25 480 3 Continuous 29.60 
Air compressor 10 480 3 Continuous 12.30 
Boiler #1 
Metering auger 0.5 90 DC Continuous 5.50 
Stoker auger 1 480 3 Continuous 1.83 
Overfire air #1 1 480 3 Continuous 1.83 
Overfire air #2 1 480 3 Continuous 1.83 
Underfire air #1 0.33 480 3 Continuous 0.70 
Underfire air #2 0.33 480 3 Continuous 0.70 
Underfire air #3 0.33 480 3 Continuous 0.70 
Ash auger in combustor 0.5 480 3 Intermittent 0.80 
Ash auger to barrel  0.75 480 3 Intermittent 1.40 
Boiler #2 
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Metering auger 0.5 90 DC Continuous 5.50 
Stoker auger 2 480 3 Continuous 2.60 
Overfire air #1 2 480 3 Continuous 2.60 
Overfire air #2 2 480 3 Continuous 2.60 
Underfire air #1 0.33 480 3 Continuous 0.70 
Underfire air #2 0.33 480 3 Continuous 0.70 
Underfire air #3 0.33 480 3 Continuous 0.70 
Underfire air #4 0.33 480 3 Continuous 0.70 
Ash auger in combustor 0.5 480 3 Intermittent 0.80 
Ash auger to barrel  0.75 480 3 Intermittent 1.40 

Totals 62.31 92.95 
Continuous use means the motor runs continuously for 15 minutes or longer during normal 
operation. 

 
 
HT-transformer units: 
 
Number of aggregates                                            1 
Peak voltage                                                             70 kV 
Secondary current                                                    100 mA arithm                       
 
Energy consumption: 
 
HT transformer unit                                               approx. 2 kW 
Drivers for rapping                                                 0,04 kW 
Drivers for dust removal                                        0,6 kW             
Trace Heating                                                           1,4 kW 
 
Back Fuse Size                                                         63 Amps 
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ITEM DESCRIPTION
1 Ladder for chip bin access - By MMI
2 Traveling Augers
3 ESP
4 ID fan with 25 hp motor
5 10hp 120 gal compressor
6 26" I.D.  x 65' Painted Stack
7 16" Wide conveyor belt
8 Upper boiler maintenance platform - By MMI
9 Lower boiler maintenance platform - By others
10 4" 300 psi supply flanges
11 Boiler motor control center
12 Fuel system motor control center
13 Control panel
14 Oversized chip container
15 Ladder for conveyor alley access - By others
16 Chip screen
17 Bin wall stiffener - By MMI

REVISIONS
REV. DESCRIPTION DATE APPROVED

A Updated electrical information 5/15/2013
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DETAIL D 
SCALE 1 : 16

3 x 3 x 1/4 Angle Iron - By others

ITEM DESCRIPTION
1 Boiler #1: Hurst N65-1300, 150 psi steam boiler
2 Boiler #2: Hurst N65-975, 150 psi steam boiler
3 Messersmith combustion base
4 Tube cleaner (min 1 1/2" pipe to compressor)
5 Metering Bin
6 Inclined conveyor
7 C12 x 25 Wall stabilizer
8 16' Steel chip bin wall
9 Beam for traveling auger
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ITEM DESCRIPTION
1 1.5 yd fly ash dumpster - By customer
2 Stoker auger
3 Undergrate ash cleanout
4 Auger for removal of combustor ash
5 Auger for removal of ESP ash
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ITEM DESCRIPTION
1 Boiler #1control panel. 

2 Ciruit 1: 480 V 30 A 3  - By Others
Circuit 2:120 V 20 A 1  - By others                         

3 Fuel delivery control panel

4 Ciruit 3: 480 V 30 A 3  - By Others
Circuit 4:120 V 20 A 1  - By others                        

5 Boiler #2 control panel

6 Ciruit 5: 480 V 30 A 3  - By Others
Circuit 6:120 V 20 A 1  - By others                          

7 VFD Drive - By Messersmith

8 Circuit 7: 480 V 40 A 3
VFD disconnect - By Others

9 Circuit 8: 480 V 63 A 3
ESP disconnect - By Others

10 Circuit 9: 480 V 20 A 3
Compressor disconnect - By Others

11 Circuit 10: 120 V 15 A 1
Tank drain outlet

12 4" Thick boiler pad
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MESSERSMITH WOOD CHIP COMBUSTION SYSTEM 
 

The Combustion System includes a Hurst Boiler, and a Messersmith 

Combustor/Furnace Base for the boiler. 

 

The Hurst Boiler is a three-pass firebox boiler that is designed, constructed and 

stamped in accordance with the requirements of the ASME Boiler Code.  It is 

also inspected and registered with National Board of Boiler & Pressure Vessel 

Inspectors.  The boiler is of wet back construction.  It is factory insulated, 

jacketed and painted.  It is complete with the operating controls and relief valves. 

 

The Messersmith Combustor/Base is a reinforced 0.25" steel combustion 

chamber which also is the base for the boiler.  Please refer to the Messersmith 

submittal drawing for dimensions. 

 

The base is lined with 4" of ceramic fiber insulation, rated for 1900 degrees F and 

at least 6" of refractory, rated at 3200 degrees F.  Access doors are provided to 

allow the maintenance personnel to remove ash from under the grates.  Ashes on 

top of the grates can be pulled down and removed from the combustor.  A sight 

glass allows for observation of the combustion process. 

 

The grates are installed inside the combustor on a steel frame.  Underfire air and 

overfire air are preheated by being drawn through the jacket of the base.   
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Boiler Control and Fuel Control
Drawings: (E1-E10 is the same for each boiler)

E1 PLC Control System Overview
E2 Boiler Digital Inputs (24VDC)
E3 Boiler Digital Outputs (24VDC)
E4 Boiler Analog Outputs (4-20mA)
E5 Boiler Analog Inputs (4-20mA)
E6 Boiler Power Supply
E7 Induced Draft Fan
E8 Boiler Terminal Assignments
E9 Boiler Combustion Air Motors Control (480VAC)
E10 Boiler Stoker and Ash Motors Control (480VAC)
E11 Fuel Panel PLC Digital Inputs (24VDC)
E12 Fuel Panel PLC Digital Outputs (24VDC)
E13 Fuel Panel Motor Controls (480VAC)
E14 Fuel Panel Terminals Assignments
E15 Air Compressor
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Spare

Spare

Spare

Spare

Spare

Spare

Spare

ESP Alarm

Messersmith Manufacturing, Inc

2612 F Road

Bark River, MI 49807
Telephone (906) 466-9010

Fax (906) 466-2843
Email: sales@burnchips.com

Project No.

File:

Date:

Sheet 2 of 14

Scale
NONE

Description CKRev Date

ONLY MESSERSMITH TRAINED PERSONNEL ARE TO WORK ON THE CONTROL PANEL

DASHED LINES / BLUE = Field wired by Messersmith Manufacturing, Inc.

Components are supplied and field installed by Messersmith Manufacturing, Inc.

E2

929
Boiler

Digital Inputs E2.DCD

5/15/2013

R



1

2

3

4

5

6

7

8

C

1

2

3

4

5

6

7

8

S
m

a
rt

R
a

il
H

E
5

9
9

D
Q

M
6

0
2

C

G
ro

u
p

A
G

ro
u

p
B

2

2

3

3

4

4

5

5

6

6

7

7

8

8

1

1

Group A LEDs

Group B LEDs

K3

K4

K5

K6

120VAC

F5

26

27

28

29

30

F6

K13

24VDC+

24VDC-

24VDC+

B C

A D

E

C NCNO NONC C

L2 L1

Increase Draft

Decrease Draft

Dwyer Photohelic

L2

Common

To Induce Draft VFD

F4

F5

1

2

3

4

C

C

C

C

K3

K4

K5

K6

K7

24VDC+

10 Photohelic LowDraft
(Input Dwg E2)

T2

T1

T1

R
e

la
y

O
u

tp
u

t
M

o
d

u
le

2
A

C

C

K8

Induced Draft VFD Enable

K7
5

System On

Alarm Signal

Fire Mode Bit #1

Fire Mode Bit #2

C
K9

K8

ID Pre Clean Ramp-up

120VAC

6

33

34

35

Bi-Furcated Contacts

Bi-Furcated Contacts

RSL1PRBU

RSL1PRBU

RSL1PRBU

RSL1PRBU

Underfire Blower 1

Underfire Blower 2

Underfire Blower 3

Underfire Blower 4

Overfire Blower 6

Overfire Blower 7

RSL1PRBU

RSL1PRBU

RSL1PRBU

Stoker

7
K9

C

K10
K10

C

C

8

9

Ash Auger Combustor
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Ethernet
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Door Disconnect Switch

24VDC-
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VFD

Disconnect

Induced Draft Fan

Dwyer PHOTOHELIC

See Drawing E5

Control Panel

Shielded Cable

PLC Input "Induced Draft VFD Alarm"
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Speed Control
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Digital Outputs

Digital Input

Enable

Fault
Running

Digital Inputs
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Induced Draft Enable

See Drawing E3
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See Drawing E3
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(68) Metering Auger DC Motor ARM +

(69) Metering Auger DC Motor ARM -

Terminals T1

- - - - - - + + + + + + D1 D2 D3 D4 D5 D6 D7 D8 E1 E2 E3 E4 E5
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Terminals "T1" 16-12 AWG 600V THHN or equivalent Cu wires Only except where noted.

Terminals "T2" Shielded 20 AWG Cu twisted pairs cables only.

12AWG Cu Wire THHN 600V

COPPER CONDUCTORS ONLY

Recommended screw tightening torque: 7-8 lbf-in, 0.8-0.9 N-m

F

14

(90VDC)

D9DX

T1

T2

T3

T4

S1

S2

S3

S4

H

H

H

X

H
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L2
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L2
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L1 120VAC Incoming Power 12 AWG 600V THHN or equivalent Cu wires.L1
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H

X

A4A3A2A1

Q1Q260 (89) Spare Output (120VAC 2A Max)

To Be Determined
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Underfire Blower #1
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Panel Wiring Voltage Color Code:

ORANGE: 480VAC
BLACK: 120VAC or 90VDC
BLUE: 120VAC Control
WHITE: 120VAC Neutral
RED: 24VDC+
PURPLE: 24VDC-
GREEN: Ground

+

System Power

(24VDC)

0.33 HP 0.7 FLA @ 480VAC 3ph 0.33 HP 0.7 FLA @ 480VAC 3ph
1.0 HP 1.83 FLA @ 480VAC 3ph

31 32 33 34 35 36 43 44 45 46 47 48

OL1 OL1 OL2 OL2

Overfire Blower #1

1.0 HP 1.83 FLA @ 480VAC 3ph

K3
H

K4
H

K7
H

K8
H

Overfire Blower #2Overfire Blower #1Underfire Blower #1 Underfire Blower #2

24 25 28 29

See E3 See E3 See E3 See E3

See E2 See E2 See E2 See E2
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SS SS

T1
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T2 T3

L1 L2 L3

T1 T2 T3

0.33 HP 0.7 FLA @ 480VAC 3ph 0.33 HP 0.7 FLA @ 480VAC 3ph

31 32 33 34 35 36

OL1 OL1

K5
H

K6
H

Underfire Blower #3 Underfire Blower #4

26 27

See E3 See E3

See E2 See E2

HE-559DIM610

15 Amps

(Boiler 1) (Boiler 1)

(Boiler 2) (Boiler 2)
2.0 HP 2.6 FLA @ 480VAC 3ph 2.0 HP 2.6 FLA @ 480VAC 3ph

(Boiler 2 Only)
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M3

Ash Auger Combustor
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(Boiler 1) 1.0 HP 1.83 FLA & 480VAC 3P 0.5 HP 0.8FLA @ 480VAC 3P

L1 L2 L3 L1 L2 L3

T1 T1T2 T2T3 T3

480VAC 3 Phase
(See Drawing E1)
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SS SS

Phase / Voltage Relay

PVR
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H H
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+

10

98

97 96

95

13

14

A1

A2

C
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OL4
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Ash Auger to Barrel

K10

Ash Barrel

H

24VDC+

L2

30 31

15 Amps

HE-559DIM610
OL_AshBarrel 32

24VDC

CB-2

11

DCD 120VAC Input
(See E6)

Circuit Breaker

(Boiler 2) 2.0 HP 2.60 FLA & 480VAC 3P
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Inductive Sensor
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BN BL
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Traveling Auger #1 Overload
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Carriage Travel #2 Overload
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Terminals "T1" 16-12 AWG 600V THHN or equivalent Cu wires Only except where noted.

Terminals "T2" Shielded 20 AWG Cu twisted pairs cables only.

12AWG Cu Wire THHN 600V

COPPER CONDUCTORS ONLY

Recommended screw tightening torque: 7-8 lbf-in, 0.8-0.9 N-m
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30A Disconnect

Pressure Switch

10.0 HP
TANK

Compressor

Tube Cleaners

20A Circuit Breaker

Customer Supplied

Main Electrical Distribution Panel

10.0 HP 14 FLA @ 480 VAC 3P

480VAC 3P

Auto Drain

Customer Supplied 120VAC Outlet
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Revision 6/1/03

DIMENSIONS—WEIGHTS—QUANTITIES
               Dimensions  

  Size           A      B   C   D   E            Weight 
 In.  mm. In.  mm. In.  mm. In.  mm. In.  mm. In.  mm. Lbs.  Kg.
 2¹⁄₂ 65 5.75 146 12.63 321 8 203 7.50 191 1.00 25 80 36
 3 80 6.25 159 14.00 356 10 254 8.25 210 1.13 29 102 46
 4 100 7.00 178 16.50 419 10 254 10.00 254 1.25 32 168 76
 6 150 8.75 222 20.75 527 14 356 12.50 318 1.44 37 311 141
 8 200 10.50 267 23.81 605 16 406 15.00 381 1.63 41 520 236
* With proper machining facilities available.

MATERIAL LIST
   PART  SPECIFICATION
 1.  Handwheel Nut Steel ASTM A 307
 2.  Identification Plate Aluminum
 3.  Handwheel Cast Iron ASTM A 126 Class B
 4.  Stem Brass ASTM B 16 Alloy C36000
 5.  Yoke Bushing Cast Bronze ASTM B 584 Alloy C84400
 6.  Bonnet Cast Iron ASTM A 126 Class B
 7.  Gland Follower Stud Steel ASTM A 307 (not shown)

 8.  Gland Follower Nut Brass ASTM F 467 Alloy C27000 (not shown)

 9.  Gland Follower Ductile Iron ASTM A 536

 10.  Packing Gland Zinc Plated Powdered Iron ASTM B 783

    or Brass ASTM B 16 
 11.  Packing TFE Braided
 12. 1 Butterfly Handle Nut Steel ASTM A 307
 13. 1 Butterfly Handle Cast bronze ASTM B 584 Alloy C84400
 14. 1 Control Valve Stem Bronze ASTM B 371 Alloy C69400
 15. 1 Control Valve Pack Nut Cast Bronze ASTM B 584 Alloy C84400
 16. 1 Control Valve Pack Gland Brass ASTM B 16 Alloy C36000
 17. 1 Control Valve Packing Synthetic Fibers with Graphite
 18. 1 Control Valve Body Cast Bronze ASTM B 584 Alloy C84400
 19.  Hex Head Cap Screw Steel ASTM A 307
 20.  Body Gasket Reinforced Graphite
 21. 1 Dashpot Gasket Reinforced Graphite
 22. 1 Dashpot Cast Bronze ASTM B 584 Alloy C84400
 23. 1 Piston-Disc Cast Iron ASTM A 126 Class B
 24. 1 Piston Ring (2) TFE Composite Material
 25. 1 Disc Face Ring Cast Bronze ASTM B 584 Alloy C84400
 26. 1 Seat Ring Cast Bronze ASTM B 584 Alloy C84400
 27.  Body Cast Iron ASTM A 126 Class B
 28. 2 Piston Ring Collar Brass ASTM B 16 Alloy C36000
 29. 2 Disc Cage Bronze ASTM B 62 Alloy C83600
 30. 2 Teflon Disc TFE
 31. 2 Disc Plate and Nut Bronze ASTM B 62 Alloy C83600
 32. 2 Piston Rod Plug Brass ASTM B 16 Alloy C36000
 33. 2 Piston Rod Plug Pin Red Bronze ASTM B 140 Alloy C31400
1 4" thru 8" size only. (4" thru 8" have Cast Iron Disc with Bronze Disc Face Ring.)
2 2¹⁄₂" and 3" size only. (2¹⁄₂" and 3" have Teflon Disc Ring (-Y series).)

Class 250 Iron Body Automatic Stop Check Valves
Bolted Bonnet • Angle Pattern • Renewable Seat and Disc* • Bronze Mounted

250 PSI/17.2 Bar Saturated Steam to 406º F/207º C
500 PSI/34.5 Bar Non-Shock Cold Working Pressure
to -20º F to 150º F/-29º C to 66º C◆

CONFORMS TO MSS SP-85

F-869-B
Flanged
Series D

F-869-B
Flg x Flg

Freezing Weather Precaution – Subsequent to testing a piping 
system, valves should be in an open position to allow com-
plete drainage.

◆ For detailed Operating Pressure, refer to Pressure  
 Temperature Chart on page 110.

Gerry
Line

Gerry
Line

















Davis cast steel valves comply with the following
applicable specifications:  ANSI B16.10, ANSI B16.5,
API 600: Tested to API 598

Working Pressure:  285 WOG Body Testing Pressure:  428 psi
Seat Testing Pressure:  314 psi Air Testing Pressure:  80 psi

Davis Valve

Class 150 Butt Weld (2" to 36") - 15BGAW

Class 150 Flanged (2" to 36") - 15FGAW

Cast Steel
Gate Valve

MATERIALPART NAMENO.

Gerry
Line

Gerry
Line

Gerry
Oval
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NUMBER SIZE A B C D E Wt.
70-101-01 1/4” .37 1.03 2.06 1.75 3.87 .60
70-102-01 3/8” .37 1.03 2.06 1.75 3.87 .56
70-103-01 1/2” .50 1.12 2.25 1.75 3.87 .63
70-104-01 3/4” .68 1.50 3.00 2.12 4.87 1.39
70-105-01 1” .87 1.68 3.37 2.25 4.87 1.72
70-106-01 1-1/4” 1.00 2.00 4.00 2.62 5.50 3.26
70-107-01 1-1/2” 1.25 2.18 4.37 3.06 8.00 4.61
70-108-01 2” 1.50 2.34 4.68 3.25 8.00 6.06

70-109-01A 2-1/2” 2.00 3.12 6.25 3.72 8.00 17.25
70-100-01 3” 2.50 3.37 6.75 4.12 8.00 18.60
70-10A-01 4” 3.12 3.69 7.37 5.25 9.94 25.50

70-100 Series
Bronze Ball Valve

Threaded, 600 psig WOG, Cold Non-Shock. 150 psig Saturated Steam. (See referenced P/T charts)
Vacuum Service to 29 inches Hg.
Federal Specification: WW-V-35C, Type: II, Composition: BZ, Style: 3.
MSS SP-110; Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends.

FEATURES
• Two-piece body • Blow-out-proof stem design
• Reinforced seats • Adjustable packing gland

STANDARD MATERIAL LIST
1. Lever and grip Steel, zinc plated w/vinyl 7. Gland nut B16
2. Stem packing MPTFE 8. Stem B16
3. Stem bearing RPTFE 9. Lever nut Steel, zinc plated
4. Ball B16, chrome plated 10. Body seal PTFE
5. Seat (2) RPTFE (1-1/4” to 4”)
6. Retainer B16 (1/4” to 1”) 11. Body B584-C84400

B584-C84400 (1-1/4” to 4”)

VARIATIONS AVAILABLE:
70-140 Series (316 SS Ball & Stem)
70-190 Series (Locked Retainer)

OPTIONS AVAILABLE:
(SUFFIX) OPTION SIZES
-02- Stem Grounded 1/4” to 4”
-04- 2-1/4” CS Stem Extension 1/4” to 3”
-05- Plain Ball 1/4” to 3”
-07- Steel Tee Handle 1/4” to 2”
-08- 90º Reversed Stem 1/4” to 3”
-10- SS Lever & Nut 1/4” to 3”
-11- Therma-Seal™ Insulating Tee Handle 1/4” to 2”
-14- Side Vented Ball (Uni-Directional) 1/4” to 4”
-15- Wheel Handle, Steel 1/4” to 2”
-16- Chain Lever - Vertical 3/4” to 2”
-17- Rough Chrome Plated - Bronze Valves 1/4” to 3”
-21- UHMWPE Trim (Non-PTFE) 1/4” to 3”
-24- Graphite Packing 1/4” to 3”
-27- SS Latch-Lock Lever & Nut 1/4” to 3”
-30- Cam-Lock and Grounded 1/4” to 2”
-32- SS Tee Handle & Nut 1/4” to 2”
-35- VTFE Trim 1/4” to 3”
-36- SS Hi-Rise Round Handle, SS Nut 1/4” to 2”
-39- SS Hi-Rise Locking Wheel Handle, SS Nut 1/4” to 2”
-40- Cyl-Loc and Grounded 1/4” to 2”
-41- Automatic Drain (Bronze Valves Only) 1/4” to 2”

see page J-8
-45- Less Lever & Nut 1/4” to 3”
-46- Latch Lock Lever - Lock in Closed Position Only 1/4” to 3”
-47- SS Oval Latch-Lock Handle & Nut 1/4” to 1”
-48- SS Oval Handle (No Latch) & Nut 1/4” to 2”
-49- Assembled Dry 1/4” to 4”
-50- 2-1/4” CS Locking Stem Extension 1/4” to 3”
-56- Multifill Seats & Packing 1/4” to 3”
-57- Oxygen Cleaned 1/4” to 4”
-58- Chain Lever - Horizontal 3/4” to 2”
-60- Static Grounded Ball & Stem 1/4” to 3”
-63- NPT x Solder/Socket Weld 3/8” to 4”
-64- 250# Steam Trim 1/4” to 3”
-92- Balancing Stop 1/4” to 3”
-HC- Hose Cap & Chain 1/2” to 1”
-P01- BSPP (Parallel) Thread Connection 1/4” to 3”
-T01- BSPT (Tapered) Thread Connection 1/4” to 3”

BRONZE BALL VALVE

A-1

For Pressure/Temperature Ratings,
Refer to Page M-8, Graph No. 4

Project Coordinator
Line
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FLOW DATA
For Apollo® Ball Valves

The listed Cv “factors” are derived from actual flow testing, in the Apollo® Ball Valve Division, Conbraco
Industries, Inc., Pageland, South Carolina. These tests were completed using standard “off the shelf” valves with
no special preparation and utilizing standard schedule 40 pipe. It should be understood that these factors are for
the valve only and also include the connection configuration. The flow testing is done utilizing water as a fluid
media and is a direct statement of the gallons of water flowed per minute with a 1 psig pressure differential
across the valve/connection unit. Line pressure is not a factor. Because the Cv is a factor, the formula can be
used to estimate flow of most media for valve sizing.

Flow of Liquid

Q = Cv      ΔP
SpGr

or ΔP = (Q)2 (SpGr)
(Cv)2

Flow of Gas

Q = 1360 Cv      (ΔP) (P1)
(SpGr) (T)

or ΔP = 5.4 x 10-7 (SpGr) (T) (Q)2

(Cv)2 (P2)

Where:
Q = flow in SCFH
ΔP = pressure drop  (psig)

SpGr =specific gravity
(based on air = 1.0)

P2 = outlet pressure–psia
(psig + 14.7)

T = (temp. °F + 460)
Cv = valve constant

Where:
Q = flow in US gpm
ΔP = pressure drop  (psig)

SpGr =specific gravity at
flowing temperature

Cv = valve constant

Cv FACTORS FOR APOLLO VALVES

Valve Size (inches) 1/4 3/8 1/2 3/4 1 1-1/4 1-1/2 2 2-1/2 3 4 6 8 10 12

Ball Valves
32-100/200 Series 5.1 6.6 8 24 30 45 55 95 -- -- -- -- -- -- --
64-100/200 Series 6 7 19 34 50 104 268 309 629 1018 1622 -- -- -- --
64W Series -- -- -- -- -- -- -- -- 629 1018 1622 -- -- -- --
70B-140 Series 8.4 7.2 15 30 43 48 84 108 190 370 670 -- -- -- --
70-100/200 Series 8.4 7.2 15 30 43 48 84 108 190 370 670 -- -- -- ---
70-300/400 Series -- -- 15 30 43 48 84 108 -- -- -- -- -- -- --
70-600 Series 2.3 4.5 5.4 12 14 21 34 47 -- -- -- -- -- -- --
70-800 Series 8.4 7.2 15 30 43 48 84 -- -- -- -- -- -- -- --
71AR Series -- -- -- 30 43 48 84 108 190 370 -- -- -- -- --
71-100/200 Series -- -- -- 30 43 48 84 108 190 370 -- -- -- -- --
72-100/900 Series -- -- 26 48 65 125 170 216 -- -- -- -- -- -- --
73A-100 Series 8.4 7.2 15 30 43 48 84 108 -- -- -- -- -- -- --
73-300/400 Series -- -- 26 48 65 125 170 216 -- -- -- -- -- -- --
74-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 670 -- -- -- --
75-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 670 -- -- -- --
76AR Series 8.4 7.2 15 30 43 48 84 108 190 370 670 -- -- -- --
76F-100 Series 8.1 15 15 51 68 125 177 389 -- -- -- -- -- -- --
76-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 -- -- -- -- --
76-300/400 Series -- -- 26 48 65 125 170 216 -- -- -- -- -- -- --
76-600 Series 2.3 4.5 5.4 12 14 21 34 47 -- -- -- -- -- -- --
7K-100 Series -- -- 15 51 68 125 177 389 503 -- -- -- -- -- --
77AR Series 8.1 15 15 51 68 125 177 389 -- -- -- -- -- -- --
77C-100/200 Series 4.5 7.2 16 36 68 125 177 389 503 -- -- -- -- -- --
77D-140 Series 4.5 7.2 16 36 68 125 177 389 -- -- -- -- -- -- --
77D-640 Series -- -- -- 11 24 35 -- -- -- -- -- -- -- -- --
77G-UL Series 4.5 7.2 16 36 68 125 177 389 503 -- -- -- -- -- --
77W Series -- -- 16 36 68 125 177 389 -- -- -- -- -- -- --
77X Series -- -- 16 36 68 -- -- -- -- -- -- -- -- -- --
77-100/200 Series 8.1 15 15 51 68 125 177 389 503 -- -- -- -- -- --

REV. 7/13/12
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Cv FACTORS FOR APOLLO VALVES

Valve Size (inches) 1/4 3/8 1/2 3/4 1 1-1/4 1-1/2 2 2-1/2 3 4 6 8 10 12

Ball Valves
79 Series 8.5 8.5 9.8 32 44 66 148 218 440 390 -- -- -- -- --
80/81 Series 8.4 7.2 15 30 43 48 84 108 190 370 -- -- -- -- --
82-100/200 Series 8.1 14 26 51 68 120 170 376 510 996 1893 -- -- -- --
83A/83B Series 8.1 14 26 51 68 120 170 376 -- -- -- -- -- -- --
83R-100/200 Series -- -- -- -- -- -- 170 376 -- 996 1893 -- -- -- --
86A/86B Series 8.1 14 26 51 68 120 170 376 -- -- -- -- -- -- --
86R-100/200 Series -- -- -- -- -- -- 170 376 -- 996 1893 -- -- -- --
87A-100 Series -- -- -- -- -- -- 86 104 234 375 673 1099 1902 3890 --
87A-200 Series -- -- 15 19 75 -- 195 410 545 1021 2016 4837 9250 15170 22390
87A-700 Series -- -- -- -- -- -- 86 104 234 375 673 1099 1902 3890 --
87A-900 Series -- -- 15 19 75 -- 195 410 545 1021 2016 4837 9250 15170 22390
87B-100 Series -- -- -- -- -- -- -- -- -- 375 673 1099 1902 3890 --
88A-100 Series -- -- -- -- -- -- 86 104 234 375 673 1099 1902 3890 --
88A-200 Series -- -- 15 19 75 -- 195 410 545 1021 2016 4837 9250 15170 22390
88A-700 Series -- -- -- -- -- -- 86 104 234 375 673 1099 1902 3890 --
88A-900 Series -- -- 15 19 75 -- 195 410 545 1021 2016 4837 9250 15170 22390
88B-100 Series -- -- -- -- -- -- -- -- -- 375 673 1099 1902 3890 --
89-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 -- -- -- -- --
9A-100 Series 8.3 6.7 5.7 10 16 25 40 62 -- -- -- -- -- -- --
91-100 Series 8.3 6.7 5.7 10 16 25 40 62 -- -- -- -- -- -- --
92-100 Series 8.3 6.7 5.7 10 16 25 40 62 -- -- -- -- -- -- --
93-100 Series 8.3 6.7 5.7 10 16 25 40 62 -- -- -- -- -- -- --
94A-100/200 Series 6 7 19 34 50 104 268 309 629 1018 1622 -- -- -- --
95-100/200 Series -- -- 15 51 68 -- -- -- -- -- -- -- -- -- --
95A-300/400 Series -- -- 19 34 50 -- -- -- -- -- -- -- -- -- --
96-100 Series 8.3 6.7 5.7 10 16 25 40 62 -- -- -- -- -- -- --
399-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 -- -- -- -- --
489-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 -- -- -- -- --

(REV. 6/14/12)
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Revision 6/1/03

DIMENSIONS—WEIGHTS—QUANTITIES
               Dimensions  

  Size           A      B   C   D   E            Weight 
 In.  mm. In.  mm. In.  mm. In.  mm. In.  mm. In.  mm. Lbs.  Kg.
 2¹⁄₂ 65 5.75 146 12.63 321 8 203 7.50 191 1.00 25 80 36
 3 80 6.25 159 14.00 356 10 254 8.25 210 1.13 29 102 46
 4 100 7.00 178 16.50 419 10 254 10.00 254 1.25 32 168 76
 6 150 8.75 222 20.75 527 14 356 12.50 318 1.44 37 311 141
 8 200 10.50 267 23.81 605 16 406 15.00 381 1.63 41 520 236
* With proper machining facilities available.

MATERIAL LIST
   PART  SPECIFICATION
 1.  Handwheel Nut Steel ASTM A 307
 2.  Identification Plate Aluminum
 3.  Handwheel Cast Iron ASTM A 126 Class B
 4.  Stem Brass ASTM B 16 Alloy C36000
 5.  Yoke Bushing Cast Bronze ASTM B 584 Alloy C84400
 6.  Bonnet Cast Iron ASTM A 126 Class B
 7.  Gland Follower Stud Steel ASTM A 307 (not shown)

 8.  Gland Follower Nut Brass ASTM F 467 Alloy C27000 (not shown)

 9.  Gland Follower Ductile Iron ASTM A 536

 10.  Packing Gland Zinc Plated Powdered Iron ASTM B 783

    or Brass ASTM B 16 
 11.  Packing TFE Braided
 12. 1 Butterfly Handle Nut Steel ASTM A 307
 13. 1 Butterfly Handle Cast bronze ASTM B 584 Alloy C84400
 14. 1 Control Valve Stem Bronze ASTM B 371 Alloy C69400
 15. 1 Control Valve Pack Nut Cast Bronze ASTM B 584 Alloy C84400
 16. 1 Control Valve Pack Gland Brass ASTM B 16 Alloy C36000
 17. 1 Control Valve Packing Synthetic Fibers with Graphite
 18. 1 Control Valve Body Cast Bronze ASTM B 584 Alloy C84400
 19.  Hex Head Cap Screw Steel ASTM A 307
 20.  Body Gasket Reinforced Graphite
 21. 1 Dashpot Gasket Reinforced Graphite
 22. 1 Dashpot Cast Bronze ASTM B 584 Alloy C84400
 23. 1 Piston-Disc Cast Iron ASTM A 126 Class B
 24. 1 Piston Ring (2) TFE Composite Material
 25. 1 Disc Face Ring Cast Bronze ASTM B 584 Alloy C84400
 26. 1 Seat Ring Cast Bronze ASTM B 584 Alloy C84400
 27.  Body Cast Iron ASTM A 126 Class B
 28. 2 Piston Ring Collar Brass ASTM B 16 Alloy C36000
 29. 2 Disc Cage Bronze ASTM B 62 Alloy C83600
 30. 2 Teflon Disc TFE
 31. 2 Disc Plate and Nut Bronze ASTM B 62 Alloy C83600
 32. 2 Piston Rod Plug Brass ASTM B 16 Alloy C36000
 33. 2 Piston Rod Plug Pin Red Bronze ASTM B 140 Alloy C31400
1 4" thru 8" size only. (4" thru 8" have Cast Iron Disc with Bronze Disc Face Ring.)
2 2¹⁄₂" and 3" size only. (2¹⁄₂" and 3" have Teflon Disc Ring (-Y series).)

Class 250 Iron Body Automatic Stop Check Valves
Bolted Bonnet • Angle Pattern • Renewable Seat and Disc* • Bronze Mounted

250 PSI/17.2 Bar Saturated Steam to 406º F/207º C
500 PSI/34.5 Bar Non-Shock Cold Working Pressure
to -20º F to 150º F/-29º C to 66º C◆

CONFORMS TO MSS SP-85

F-869-B
Flanged
Series D

F-869-B
Flg x Flg

Freezing Weather Precaution – Subsequent to testing a piping 
system, valves should be in an open position to allow com-
plete drainage.

◆ For detailed Operating Pressure, refer to Pressure  
 Temperature Chart on page 110.

Gerry
Line

Gerry
Line

















Davis cast steel valves comply with the following
applicable specifications:  ANSI B16.10, ANSI B16.5,
API 600: Tested to API 598

Working Pressure:  285 WOG Body Testing Pressure:  428 psi
Seat Testing Pressure:  314 psi Air Testing Pressure:  80 psi

Davis Valve

Class 150 Butt Weld (2" to 36") - 15BGAW

Class 150 Flanged (2" to 36") - 15FGAW

Cast Steel
Gate Valve

MATERIALPART NAMENO.

Gerry
Line

Gerry
Line

Gerry
Oval
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NUMBER SIZE A B C D E Wt.
70-101-01 1/4” .37 1.03 2.06 1.75 3.87 .60
70-102-01 3/8” .37 1.03 2.06 1.75 3.87 .56
70-103-01 1/2” .50 1.12 2.25 1.75 3.87 .63
70-104-01 3/4” .68 1.50 3.00 2.12 4.87 1.39
70-105-01 1” .87 1.68 3.37 2.25 4.87 1.72
70-106-01 1-1/4” 1.00 2.00 4.00 2.62 5.50 3.26
70-107-01 1-1/2” 1.25 2.18 4.37 3.06 8.00 4.61
70-108-01 2” 1.50 2.34 4.68 3.25 8.00 6.06

70-109-01A 2-1/2” 2.00 3.12 6.25 3.72 8.00 17.25
70-100-01 3” 2.50 3.37 6.75 4.12 8.00 18.60
70-10A-01 4” 3.12 3.69 7.37 5.25 9.94 25.50

70-100 Series
Bronze Ball Valve

Threaded, 600 psig WOG, Cold Non-Shock. 150 psig Saturated Steam. (See referenced P/T charts)
Vacuum Service to 29 inches Hg.
Federal Specification: WW-V-35C, Type: II, Composition: BZ, Style: 3.
MSS SP-110; Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends.

FEATURES
• Two-piece body • Blow-out-proof stem design
• Reinforced seats • Adjustable packing gland

STANDARD MATERIAL LIST
1. Lever and grip Steel, zinc plated w/vinyl 7. Gland nut B16
2. Stem packing MPTFE 8. Stem B16
3. Stem bearing RPTFE 9. Lever nut Steel, zinc plated
4. Ball B16, chrome plated 10. Body seal PTFE
5. Seat (2) RPTFE (1-1/4” to 4”)
6. Retainer B16 (1/4” to 1”) 11. Body B584-C84400

B584-C84400 (1-1/4” to 4”)

VARIATIONS AVAILABLE:
70-140 Series (316 SS Ball & Stem)
70-190 Series (Locked Retainer)

OPTIONS AVAILABLE:
(SUFFIX) OPTION SIZES
-02- Stem Grounded 1/4” to 4”
-04- 2-1/4” CS Stem Extension 1/4” to 3”
-05- Plain Ball 1/4” to 3”
-07- Steel Tee Handle 1/4” to 2”
-08- 90º Reversed Stem 1/4” to 3”
-10- SS Lever & Nut 1/4” to 3”
-11- Therma-Seal™ Insulating Tee Handle 1/4” to 2”
-14- Side Vented Ball (Uni-Directional) 1/4” to 4”
-15- Wheel Handle, Steel 1/4” to 2”
-16- Chain Lever - Vertical 3/4” to 2”
-17- Rough Chrome Plated - Bronze Valves 1/4” to 3”
-21- UHMWPE Trim (Non-PTFE) 1/4” to 3”
-24- Graphite Packing 1/4” to 3”
-27- SS Latch-Lock Lever & Nut 1/4” to 3”
-30- Cam-Lock and Grounded 1/4” to 2”
-32- SS Tee Handle & Nut 1/4” to 2”
-35- VTFE Trim 1/4” to 3”
-36- SS Hi-Rise Round Handle, SS Nut 1/4” to 2”
-39- SS Hi-Rise Locking Wheel Handle, SS Nut 1/4” to 2”
-40- Cyl-Loc and Grounded 1/4” to 2”
-41- Automatic Drain (Bronze Valves Only) 1/4” to 2”

see page J-8
-45- Less Lever & Nut 1/4” to 3”
-46- Latch Lock Lever - Lock in Closed Position Only 1/4” to 3”
-47- SS Oval Latch-Lock Handle & Nut 1/4” to 1”
-48- SS Oval Handle (No Latch) & Nut 1/4” to 2”
-49- Assembled Dry 1/4” to 4”
-50- 2-1/4” CS Locking Stem Extension 1/4” to 3”
-56- Multifill Seats & Packing 1/4” to 3”
-57- Oxygen Cleaned 1/4” to 4”
-58- Chain Lever - Horizontal 3/4” to 2”
-60- Static Grounded Ball & Stem 1/4” to 3”
-63- NPT x Solder/Socket Weld 3/8” to 4”
-64- 250# Steam Trim 1/4” to 3”
-92- Balancing Stop 1/4” to 3”
-HC- Hose Cap & Chain 1/2” to 1”
-P01- BSPP (Parallel) Thread Connection 1/4” to 3”
-T01- BSPT (Tapered) Thread Connection 1/4” to 3”

BRONZE BALL VALVE

A-1

For Pressure/Temperature Ratings,
Refer to Page M-8, Graph No. 4

Project Coordinator
Line
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FLOW DATA
For Apollo® Ball Valves

The listed Cv “factors” are derived from actual flow testing, in the Apollo® Ball Valve Division, Conbraco
Industries, Inc., Pageland, South Carolina. These tests were completed using standard “off the shelf” valves with
no special preparation and utilizing standard schedule 40 pipe. It should be understood that these factors are for
the valve only and also include the connection configuration. The flow testing is done utilizing water as a fluid
media and is a direct statement of the gallons of water flowed per minute with a 1 psig pressure differential
across the valve/connection unit. Line pressure is not a factor. Because the Cv is a factor, the formula can be
used to estimate flow of most media for valve sizing.

Flow of Liquid

Q = Cv      ΔP
SpGr

or ΔP = (Q)2 (SpGr)
(Cv)2

Flow of Gas

Q = 1360 Cv      (ΔP) (P1)
(SpGr) (T)

or ΔP = 5.4 x 10-7 (SpGr) (T) (Q)2

(Cv)2 (P2)

Where:
Q = flow in SCFH
ΔP = pressure drop  (psig)

SpGr =specific gravity
(based on air = 1.0)

P2 = outlet pressure–psia
(psig + 14.7)

T = (temp. °F + 460)
Cv = valve constant

Where:
Q = flow in US gpm
ΔP = pressure drop  (psig)

SpGr =specific gravity at
flowing temperature

Cv = valve constant

Cv FACTORS FOR APOLLO VALVES

Valve Size (inches) 1/4 3/8 1/2 3/4 1 1-1/4 1-1/2 2 2-1/2 3 4 6 8 10 12

Ball Valves
32-100/200 Series 5.1 6.6 8 24 30 45 55 95 -- -- -- -- -- -- --
64-100/200 Series 6 7 19 34 50 104 268 309 629 1018 1622 -- -- -- --
64W Series -- -- -- -- -- -- -- -- 629 1018 1622 -- -- -- --
70B-140 Series 8.4 7.2 15 30 43 48 84 108 190 370 670 -- -- -- --
70-100/200 Series 8.4 7.2 15 30 43 48 84 108 190 370 670 -- -- -- ---
70-300/400 Series -- -- 15 30 43 48 84 108 -- -- -- -- -- -- --
70-600 Series 2.3 4.5 5.4 12 14 21 34 47 -- -- -- -- -- -- --
70-800 Series 8.4 7.2 15 30 43 48 84 -- -- -- -- -- -- -- --
71AR Series -- -- -- 30 43 48 84 108 190 370 -- -- -- -- --
71-100/200 Series -- -- -- 30 43 48 84 108 190 370 -- -- -- -- --
72-100/900 Series -- -- 26 48 65 125 170 216 -- -- -- -- -- -- --
73A-100 Series 8.4 7.2 15 30 43 48 84 108 -- -- -- -- -- -- --
73-300/400 Series -- -- 26 48 65 125 170 216 -- -- -- -- -- -- --
74-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 670 -- -- -- --
75-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 670 -- -- -- --
76AR Series 8.4 7.2 15 30 43 48 84 108 190 370 670 -- -- -- --
76F-100 Series 8.1 15 15 51 68 125 177 389 -- -- -- -- -- -- --
76-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 -- -- -- -- --
76-300/400 Series -- -- 26 48 65 125 170 216 -- -- -- -- -- -- --
76-600 Series 2.3 4.5 5.4 12 14 21 34 47 -- -- -- -- -- -- --
7K-100 Series -- -- 15 51 68 125 177 389 503 -- -- -- -- -- --
77AR Series 8.1 15 15 51 68 125 177 389 -- -- -- -- -- -- --
77C-100/200 Series 4.5 7.2 16 36 68 125 177 389 503 -- -- -- -- -- --
77D-140 Series 4.5 7.2 16 36 68 125 177 389 -- -- -- -- -- -- --
77D-640 Series -- -- -- 11 24 35 -- -- -- -- -- -- -- -- --
77G-UL Series 4.5 7.2 16 36 68 125 177 389 503 -- -- -- -- -- --
77W Series -- -- 16 36 68 125 177 389 -- -- -- -- -- -- --
77X Series -- -- 16 36 68 -- -- -- -- -- -- -- -- -- --
77-100/200 Series 8.1 15 15 51 68 125 177 389 503 -- -- -- -- -- --

REV. 7/13/12
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Cv FACTORS FOR APOLLO VALVES

Valve Size (inches) 1/4 3/8 1/2 3/4 1 1-1/4 1-1/2 2 2-1/2 3 4 6 8 10 12

Ball Valves
79 Series 8.5 8.5 9.8 32 44 66 148 218 440 390 -- -- -- -- --
80/81 Series 8.4 7.2 15 30 43 48 84 108 190 370 -- -- -- -- --
82-100/200 Series 8.1 14 26 51 68 120 170 376 510 996 1893 -- -- -- --
83A/83B Series 8.1 14 26 51 68 120 170 376 -- -- -- -- -- -- --
83R-100/200 Series -- -- -- -- -- -- 170 376 -- 996 1893 -- -- -- --
86A/86B Series 8.1 14 26 51 68 120 170 376 -- -- -- -- -- -- --
86R-100/200 Series -- -- -- -- -- -- 170 376 -- 996 1893 -- -- -- --
87A-100 Series -- -- -- -- -- -- 86 104 234 375 673 1099 1902 3890 --
87A-200 Series -- -- 15 19 75 -- 195 410 545 1021 2016 4837 9250 15170 22390
87A-700 Series -- -- -- -- -- -- 86 104 234 375 673 1099 1902 3890 --
87A-900 Series -- -- 15 19 75 -- 195 410 545 1021 2016 4837 9250 15170 22390
87B-100 Series -- -- -- -- -- -- -- -- -- 375 673 1099 1902 3890 --
88A-100 Series -- -- -- -- -- -- 86 104 234 375 673 1099 1902 3890 --
88A-200 Series -- -- 15 19 75 -- 195 410 545 1021 2016 4837 9250 15170 22390
88A-700 Series -- -- -- -- -- -- 86 104 234 375 673 1099 1902 3890 --
88A-900 Series -- -- 15 19 75 -- 195 410 545 1021 2016 4837 9250 15170 22390
88B-100 Series -- -- -- -- -- -- -- -- -- 375 673 1099 1902 3890 --
89-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 -- -- -- -- --
9A-100 Series 8.3 6.7 5.7 10 16 25 40 62 -- -- -- -- -- -- --
91-100 Series 8.3 6.7 5.7 10 16 25 40 62 -- -- -- -- -- -- --
92-100 Series 8.3 6.7 5.7 10 16 25 40 62 -- -- -- -- -- -- --
93-100 Series 8.3 6.7 5.7 10 16 25 40 62 -- -- -- -- -- -- --
94A-100/200 Series 6 7 19 34 50 104 268 309 629 1018 1622 -- -- -- --
95-100/200 Series -- -- 15 51 68 -- -- -- -- -- -- -- -- -- --
95A-300/400 Series -- -- 19 34 50 -- -- -- -- -- -- -- -- -- --
96-100 Series 8.3 6.7 5.7 10 16 25 40 62 -- -- -- -- -- -- --
399-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 -- -- -- -- --
489-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 -- -- -- -- --

(REV. 6/14/12)
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Model 425 Quick Opening Blow Off Valve on United Brass Works, Inc.

http://ubw.thomasnet.com/viewitems/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve?&bc=100|1006|1354[8/15/2012 4:59:42 PM]
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   United Brass Works

   Keystone Foundry Division

 

Model 425 Quick Opening Blow Off Valve

Check up to five results to perform an action.

larger image

Class 300

ANSI B16.34

650 psi Working Steam Pressure @ 500F

750 psi @ 100F

100% Pressure Tested

Maximum Boiler Blow-Off Pressure 490 psi per Sec. 1 Table A-361

Threaded Ends

High Temp. Powder Coating for Corrosion Resistance

CRN OCO7135.2, 24, 25, 26

CRN OEO2171.7, 79, 70, 78,7AY, 7T, 7N

The United Brass quick opening boiler blow down valve has been designed for the rugged service of boiler

treatment and scale. The cast steel knife gate valve conforms to Class 300 of ANSI B16.34 and features a

stainless steel seat and disc hardened to Rockwell 60. ASME Boiler and Pressure Vessel Code Sections 1

PG-42.1.122 and Power Piping Code AS

  Results Per Page :  25

  Results 1 - 4 of 4 1 

Item # Size A B C D E Weight

Model 425 - 1" 1 in 5.32 in 5.32 in 10.00 in 60 º 3.80 in 14.00 lb

Model 425 - 1 1/4" 1-1/4 in 5.32 in 5.32 in 10.00 in 60 º 3.80 in 14.00 lb

Model 425 - 1 1/2" 1 1/2 in 8.20 in 8.20 in 12.50 in 60 º 4.40 in 36.00 lb

Model 425 - 2" 2 in 10.50 in 10.50 in 18.00 in 60 º 4.80 in 46.00 lb

  Results 1 - 4 of 4 1 
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Model 425 Quick Opening Blow Off Valve

Check up to five results to perform an action.

larger image

Class 300

ANSI B16.34

650 psi Working Steam Pressure @ 500F

750 psi @ 100F

100% Pressure Tested

Maximum Boiler Blow-Off Pressure 490 psi per Sec. 1 Table A-361

Threaded Ends

High Temp. Powder Coating for Corrosion Resistance

CRN OCO7135.2, 24, 25, 26

CRN OEO2171.7, 79, 70, 78,7AY, 7T, 7N

The United Brass quick opening boiler blow down valve has been designed for the rugged service of boiler

treatment and scale. The cast steel knife gate valve conforms to Class 300 of ANSI B16.34 and features a

stainless steel seat and disc hardened to Rockwell 60. ASME Boiler and Pressure Vessel Code Sections 1

PG-42.1.122 and Power Piping Code AS

  Results Per Page :  25
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Item # Size A B C D E Weight

Model 425 - 1" 1 in 5.32 in 5.32 in 10.00 in 60 º 3.80 in 14.00 lb

Model 425 - 1 1/4" 1-1/4 in 5.32 in 5.32 in 10.00 in 60 º 3.80 in 14.00 lb

Model 425 - 1 1/2" 1 1/2 in 8.20 in 8.20 in 12.50 in 60 º 4.40 in 36.00 lb

Model 425 - 2" 2 in 10.50 in 10.50 in 18.00 in 60 º 4.80 in 46.00 lb
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Model 525 Slow Opening Blow Off Valve

Check up to five results to perform an action.
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Class 300

ANSI B 16.34

650 psi Working Steam Pressure @ 500 º F

750 psi @ 100 º F

100% Pressure Tested

Maximum Boiler Blow-Off Pressure 490 psi per Sec. 1 Table A-361

Threaded Ends

High Temp. Powder Coating for Corrosion Reistance

CRN OCO7135.2, 24, 25, 26

CRN OEO2171.7, 79, 70, 78, 7AY, 7T, 7N

The United Brass slow opening boiler blow off valve has been designed for the rugged service of

boiler treatment and scale.  The cast steel knife gate valve conforms to Class 300 of ANSI

B16.34 and features a stainless steel seat and disc hardened to Rockwell 60.  ASME Boiler and

Pressure Vessel Code Sections 1 PG-42.1.122 and Power Piping Code ASME B 31.1 Table

126.1 reference steel valves to ANSI B16.34.  The sliding disc provides a cleaning action that

keeps the seating area clear of scale and debris.
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Item #
Ship

Weight

Valve

Type

Pressure

Class

End

Connection
Application

Canadian

Registration

Model 525 1" Slow Opening Blow
Off Valve

26.0 lb Gate 300 WSP Threaded Water/Steam Yes

Model 525 11/4" Slow Opening Blow
Off Valve

26.0 lb Gate 300 WSP Threaded Water/Steam Yes

Model 525 11/2" Slow Opening Blow
Off Valve

40.0 lb Gate 300 WSP Threaded Water/Steam Yes

Model 525 2" Slow Opening Blow
Off Valve

68.0 lb Gate 300 WSP Threaded Water/Steam Yes
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Model 525 Slow Opening Blow Off Valve

Check up to five results to perform an action.

larger image

Class 300

ANSI B 16.34

650 psi Working Steam Pressure @ 500 º F

750 psi @ 100 º F

100% Pressure Tested

Maximum Boiler Blow-Off Pressure 490 psi per Sec. 1 Table A-361

Threaded Ends

High Temp. Powder Coating for Corrosion Reistance

CRN OCO7135.2, 24, 25, 26

CRN OEO2171.7, 79, 70, 78, 7AY, 7T, 7N

The United Brass slow opening boiler blow off valve has been designed for the rugged service of

boiler treatment and scale.  The cast steel knife gate valve conforms to Class 300 of ANSI

B16.34 and features a stainless steel seat and disc hardened to Rockwell 60.  ASME Boiler and

Pressure Vessel Code Sections 1 PG-42.1.122 and Power Piping Code ASME B 31.1 Table

126.1 reference steel valves to ANSI B16.34.  The sliding disc provides a cleaning action that

keeps the seating area clear of scale and debris.
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Item #
Ship

Weight

Valve

Type

Pressure

Class

End

Connection
Application

Canadian

Registration

Model 525 1" Slow Opening Blow
Off Valve

26.0 lb Gate 300 WSP Threaded Water/Steam Yes

Model 525 11/4" Slow Opening Blow
Off Valve

26.0 lb Gate 300 WSP Threaded Water/Steam Yes

Model 525 11/2" Slow Opening Blow
Off Valve

40.0 lb Gate 300 WSP Threaded Water/Steam Yes

Model 525 2" Slow Opening Blow
Off Valve

68.0 lb Gate 300 WSP Threaded Water/Steam Yes
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H U R S T  P E R F O R M A N C E  S E R I E S  B O I L E R S 

BLOWDOWN SEPARATOR

Safely Separates
Steam Vapor from Boiler Blow-Off Water

The HBC Blowdown Separator is designed to take water from the boiler during blowdown and reduce it to atmospheric pressure for 
disposal. The HBC Separator accomplishes this by separating the subsequent flashed steam from the hot water. As the blowdown 
enters the vessel, it is forced into a centrifugal pattern by means of a striking plate. The steam is vented to the atmosphere through a 
top connection. The HBC Separator is built as per requirements Section VIII of the ASME Code and stamped by the National Board of 
Pressure Vessel Inspectors. The Hurst Blowdown Separator provides an economical means of safe boiler blowdown.

BDS SERIES

The separator includes a structural steel support stand for 
mounting to foundation. Options available are after cooler, 

manual cooling valve assembly, automatic cooling valve 
assembly, and exhaust heads.

Designed, 
constructed and 

stamped in
accordance with 
the requirements 

of the ASME 
Boiler Codes.



HBC-09518
08/2010

NOTE:   8” DIAMETER SEPARATORS ARE DESIGNED FOR BOILERS NEEDING
SHORT DURATION BLOWDOWN ONLY.
(SUCH AS VERTICAL TUBELESS BOILERS)

HURST BLOWDOWN SEPARATORS  are built to Section 
VIII, Division 1 of the ASME Code for 250 PSI design pressure.
(200 PSI design pressure with 150# ANSI flanges). 
Blowdown separator design pressure should be a minimum 
of 25% of the boiler maximum allowable working pressure 
(MAWP) as recommended by the National Board.

All Dimensions are in Inches
SPECIFICATIONS
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FEATURES
• Precise control from 40º to 275ºF

• Sizes from 3/8" to 2 1/2"

• Sturdy, brass alloy construction

• Heavy-duty, direct acting bellows

• Buna-N seat disc

• Replaceable seat beads

• 125# ANSI Flange (2" and 2 1/2" valves)

This thermostatic cooling control valve has everything
you need for reliable temperature control. The
Sterlco® 56-T Series Temperature Actuated Water
Regulating Valve evenly regulates cooling water and
other fluids in the most rugged applications. It’s ideal
for hydraulic power packaged equipment, hydraulic
presses, or wherever reliable performance is required.

Sterlco’s® self-modulating cooling control valves are
temperature actuated, self powered, and applicable 
to cooling processes using water or other fluids. 56-T
Series valves are available in eight different sizes. To
ensure dependability, every valve is factory-tested
three times in different temperature baths. For the
temperature control you need, get the valve that 
can deliver.

RELIABLE TEMPERATURE CONTROL 
DESIGNED FOR RUGGED APPLICATIONS

5200 W. Clinton Avenue
Milwaukee, Wisconsin 53223
Tel. 414.354.0970        Toll Free 888.777.4085        Fax 414.354.6421
© 2002 Sterling, Inc.   www.steamcontrolproducts.com

STERLCO PRODUCTS INCLUDE: HAND RADIATOR VALVES • THERMOSTATIC TRAPS • FLOAT AND
THERMOSTATIC TRAPS • INVERTED BUCKET TRAPS • CAST IRON STRAINERS • BRASS STRAINERS • 
TANK AND PROCESS TEMPERATURE CONTROL VALVES • BOILER FEED UNITS • CONDENSATE PUMPS

The Sterlco® 56 Series Actuated Water regulating Valve
features a compact, dependable design made from
sturdy, brass alloy casting. To accommodate pressures
from 70 to 260 PSI without changing springs, simply
turn the adjustment screw at the base of the valve. 

You can easily mount the valve in any position without
mounting the brackets. The 56 Series valve comes with
a sturdy actuating element with powerful bellows
designed for use with open and hermetically sealed
condensing units. The valve is designed with a zinc-
coated steel spring and provisions for easy manual
flushing after installation. 

56 SERIES PRESSURE ACTUATED 
WATER REGULATING VALVE

OTHER PRODUCTS MANUFACTURED BY 
STERLING STEAM CONTROL PRODUCTS DIVISION:

A (in.) B (in.) C (in.) D (in.) Width (in.) Weight Cv

3/8" 2 3/16 3 5/32 2 27/32 6 2 1/8 2lbs. 2 oz 2.0

1/2" 3 3/32 3 11/32 3 1/32 6 3/8 2 1/8 2 lbs 6 oz 4.5

3/4" 3 3/8 4 1/16 3 1/4 7 5/16 2 1/8 3 lbs 6 oz 7.8

1" 4 3/4 4 3/16 3 27/32 8 1/16 2 3/4 6 lbs 2 oz 10.8

1 1/4" 5 1/4 4 3/16 3 27/32 8 1/16 2 3/4 7 lbs 12.5

150F Series
Temperature Control

Self-Cleaning 
“Y” Strainers

Boiler Feed Units De-Scaling System 
and Fluid

Condensate Pumps
4100 Series

Head Pressure Range: 
Water Pressure: 
Head Pressure Connection: 
Body: 
Seat Disc: 
Seat Bead: 
Spring Housing:

70-260 PSI
125 PSI
1/4" flare, 30" capillary
Brass alloy casting
Buna-N
Stainless Steel
Enclosed steel for extra 
strength and protection 
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A
(in.)

B
(in.)

C
(in.)

D
(in.)

E
(in.)

F
(in.)

Width
(in.)

Weight Cv

3/8" 3 3/32 3 11/32 3 1/32 6 3/8 5/8 6 2 1/8 2lbs. 6oz 2.06
1/2" 3 3/32 3 11/32 3 1/32 6 3/8 5/8 6 2 1/8 2lbs. 6oz 4.38
3/4" 3 3/8 4 1/16 3 1/4 7 5/16 5/8 8 1/4 2 1/8 3lbs. 6oz 7.70
1" 4 3/4 4 3/16 3 27/32 8 1/16 5/8 8 1/4 2 3/4 6lbs. 2oz 9.72

1 1/4" 5 1/4 4 3/16 3 27/32 8 1/16 5/8 8 1/4 2 3/4 7lbs. 12.5
1 1/2" 5 5/16 7 6 5/16 13 5/16 9/16 8 2 3/4 10lbs. 14

A
(in.)

B
(in.)

C
(in.)

D
(in.)

E
(in.)

F
(in.)

G
(in.)

H
(in.)

Weight Cv # of
Holes

Hole
Size

Bolt
Circle

2" 6 5/8 9 6 3/8 5/8 3/4 11 2 1/4 6 22 lbs. 20 4 3/4 4 3/4
2 1/2" 6 3/4 9 1/2 6 5/8 11/16 3/4 11 2 3/4 7 30 lbs. 26 4 3/4 5 1/2

SPECIFICATIONS

SPECIFICATIONS

Size
3/8", 1/2", 3/4", 1", 1 1/4", 1 1/2" 2", 2 1/2"

Fluid Pressure Range
Up to 125 PSI for 3/8" through 1 1/4"
Up to 150 PSI for 1 1/2" through 2 1/2"

Standard Temperature Ranges
(opening point adjustment may be anywhere within the
standard ranges shown)

Body
Brass Alloy Casting

Valve parts
Brass Alloy

Standard Capillary Length
6' (for other capillary lengths, consult factory)

Valve Mounting
Any position

Standard Bulbs
• For 3/8" and 1/2" valve sizes: 5/8" x 6" with 3/4" 

union connection

• For 3/4", 1", and 1 1/4" valve sizes: 5/8" x 8 1/4" 
with 3/4" union connection

• For 1 1/2" valve sizes: 9/16" x 8" with 3/4" union 
connection

• For 2" and 2 1/2" valve sizes: 3/4" x 11" with 1" 
union connection

Special Bulbs
3/8" through 1 1/4" sizes: 9/16" x 3 1/4" with 1/2" union
connection; 9/16" x 6 3/4" with 1/2" union connection.
Available on special order. Please consult factory for
details.

Seat Disc
Replaceable Buna-N

Seat Bead
Replaceable stainless steel (3/8” through 1 1/4”)
Replaceable brass ( 1 1/2" through 2 1/2")

Temperature Adjustment
To adjust for lower temperature, turn adjusting screw
counterclockwise. For higher temperature, turn clockwise

BULB WELLS (Available in Stainless Steel or Brass)

A: Used on 3/8" and 1/2" valves
B: Used on 3/4", 1", and 1 1/4" valves

C: Used on 1 1/2" valves
D: Used on 2" and 2 1/2" valves

A

B

C

D
3/8" through 1 1/4"
• 40ºF - 100ºF
• 60ºF - 140ºF
• 100ºF - 175ºF
• 125ºF - 200ºF
• 140ºF - 240ºF
• 200ºF - 275ºF

1 1/2" through 2 1/2"
• 60ºF - 140ºF
• 100ºF - 175ºF
• 160ºF - 230ºF



A
(in.)

B
(in.)

C
(in.)

D
(in.)

E
(in.)

F
(in.)

Width
(in.)

Weight Cv

3/8" 3 3/32 3 11/32 3 1/32 6 3/8 5/8 6 2 1/8 2lbs. 6oz 2.06
1/2" 3 3/32 3 11/32 3 1/32 6 3/8 5/8 6 2 1/8 2lbs. 6oz 4.38
3/4" 3 3/8 4 1/16 3 1/4 7 5/16 5/8 8 1/4 2 1/8 3lbs. 6oz 7.70
1" 4 3/4 4 3/16 3 27/32 8 1/16 5/8 8 1/4 2 3/4 6lbs. 2oz 9.72

1 1/4" 5 1/4 4 3/16 3 27/32 8 1/16 5/8 8 1/4 2 3/4 7lbs. 12.5
1 1/2" 5 5/16 7 6 5/16 13 5/16 9/16 8 2 3/4 10lbs. 14

A
(in.)

B
(in.)

C
(in.)

D
(in.)

E
(in.)

F
(in.)

G
(in.)

H
(in.)

Weight Cv # of
Holes

Hole
Size

Bolt
Circle

2" 6 5/8 9 6 3/8 5/8 3/4 11 2 1/4 6 22 lbs. 20 4 3/4 4 3/4
2 1/2" 6 3/4 9 1/2 6 5/8 11/16 3/4 11 2 3/4 7 30 lbs. 26 4 3/4 5 1/2

SPECIFICATIONS

SPECIFICATIONS

Size
3/8", 1/2", 3/4", 1", 1 1/4", 1 1/2" 2", 2 1/2"

Fluid Pressure Range
Up to 125 PSI for 3/8" through 1 1/4"
Up to 150 PSI for 1 1/2" through 2 1/2"

Standard Temperature Ranges
(opening point adjustment may be anywhere within the
standard ranges shown)

Body
Brass Alloy Casting

Valve parts
Brass Alloy

Standard Capillary Length
6' (for other capillary lengths, consult factory)

Valve Mounting
Any position

Standard Bulbs
• For 3/8" and 1/2" valve sizes: 5/8" x 6" with 3/4" 

union connection

• For 3/4", 1", and 1 1/4" valve sizes: 5/8" x 8 1/4" 
with 3/4" union connection

• For 1 1/2" valve sizes: 9/16" x 8" with 3/4" union 
connection

• For 2" and 2 1/2" valve sizes: 3/4" x 11" with 1" 
union connection

Special Bulbs
3/8" through 1 1/4" sizes: 9/16" x 3 1/4" with 1/2" union
connection; 9/16" x 6 3/4" with 1/2" union connection.
Available on special order. Please consult factory for
details.

Seat Disc
Replaceable Buna-N

Seat Bead
Replaceable stainless steel (3/8” through 1 1/4”)
Replaceable brass ( 1 1/2" through 2 1/2")

Temperature Adjustment
To adjust for lower temperature, turn adjusting screw
counterclockwise. For higher temperature, turn clockwise

BULB WELLS (Available in Stainless Steel or Brass)

A: Used on 3/8" and 1/2" valves
B: Used on 3/4", 1", and 1 1/4" valves

C: Used on 1 1/2" valves
D: Used on 2" and 2 1/2" valves

A

B

C

D
3/8" through 1 1/4"
• 40ºF - 100ºF
• 60ºF - 140ºF
• 100ºF - 175ºF
• 125ºF - 200ºF
• 140ºF - 240ºF
• 200ºF - 275ºF

1 1/2" through 2 1/2"
• 60ºF - 140ºF
• 100ºF - 175ºF
• 160ºF - 230ºF
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FEATURES
• Precise control from 40º to 275ºF

• Sizes from 3/8" to 2 1/2"

• Sturdy, brass alloy construction

• Heavy-duty, direct acting bellows

• Buna-N seat disc

• Replaceable seat beads

• 125# ANSI Flange (2" and 2 1/2" valves)

This thermostatic cooling control valve has everything
you need for reliable temperature control. The
Sterlco® 56-T Series Temperature Actuated Water
Regulating Valve evenly regulates cooling water and
other fluids in the most rugged applications. It’s ideal
for hydraulic power packaged equipment, hydraulic
presses, or wherever reliable performance is required.

Sterlco’s® self-modulating cooling control valves are
temperature actuated, self powered, and applicable 
to cooling processes using water or other fluids. 56-T
Series valves are available in eight different sizes. To
ensure dependability, every valve is factory-tested
three times in different temperature baths. For the
temperature control you need, get the valve that 
can deliver.

RELIABLE TEMPERATURE CONTROL 
DESIGNED FOR RUGGED APPLICATIONS

5200 W. Clinton Avenue
Milwaukee, Wisconsin 53223
Tel. 414.354.0970        Toll Free 888.777.4085        Fax 414.354.6421
© 2002 Sterling, Inc.   www.steamcontrolproducts.com

STERLCO PRODUCTS INCLUDE: HAND RADIATOR VALVES • THERMOSTATIC TRAPS • FLOAT AND
THERMOSTATIC TRAPS • INVERTED BUCKET TRAPS • CAST IRON STRAINERS • BRASS STRAINERS • 
TANK AND PROCESS TEMPERATURE CONTROL VALVES • BOILER FEED UNITS • CONDENSATE PUMPS

The Sterlco® 56 Series Actuated Water regulating Valve
features a compact, dependable design made from
sturdy, brass alloy casting. To accommodate pressures
from 70 to 260 PSI without changing springs, simply
turn the adjustment screw at the base of the valve. 

You can easily mount the valve in any position without
mounting the brackets. The 56 Series valve comes with
a sturdy actuating element with powerful bellows
designed for use with open and hermetically sealed
condensing units. The valve is designed with a zinc-
coated steel spring and provisions for easy manual
flushing after installation. 

56 SERIES PRESSURE ACTUATED 
WATER REGULATING VALVE

OTHER PRODUCTS MANUFACTURED BY 
STERLING STEAM CONTROL PRODUCTS DIVISION:

A (in.) B (in.) C (in.) D (in.) Width (in.) Weight Cv

3/8" 2 3/16 3 5/32 2 27/32 6 2 1/8 2lbs. 2 oz 2.0

1/2" 3 3/32 3 11/32 3 1/32 6 3/8 2 1/8 2 lbs 6 oz 4.5

3/4" 3 3/8 4 1/16 3 1/4 7 5/16 2 1/8 3 lbs 6 oz 7.8

1" 4 3/4 4 3/16 3 27/32 8 1/16 2 3/4 6 lbs 2 oz 10.8

1 1/4" 5 1/4 4 3/16 3 27/32 8 1/16 2 3/4 7 lbs 12.5

150F Series
Temperature Control

Self-Cleaning 
“Y” Strainers

Boiler Feed Units De-Scaling System 
and Fluid

Condensate Pumps
4100 Series

Head Pressure Range: 
Water Pressure: 
Head Pressure Connection: 
Body: 
Seat Disc: 
Seat Bead: 
Spring Housing:

70-260 PSI
125 PSI
1/4" flare, 30" capillary
Brass alloy casting
Buna-N
Stainless Steel
Enclosed steel for extra 
strength and protection 
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Cast Iron Y-Strainer 
 
APPLICATIONS 
Steam, water, oil or gas where protection from foreign matter in a 
pipeline is required. 
 
CONSTRUCTION 
The Keckley Style B strainers are constructed from rugged cast iron 
castings that are machined to exacting specifications. 
 
FEATURES 
The Keckley Style B strainer features a tapered bushing in sizes ¼” thru 
2” and bolted cover with gasket for sizes 2-1/2”, 3” and 4”.  All Keckley 
Style B strainers are furnished standard with a NPT blow-off connection 
and can be supplied with a cast iron blow-off plug upon request. 
 
SCREENS 
Standard screens are 20 mesh 304 stainless steel through size 2”. Sizes  
2-1/2”, 3” and 4” are furnished with 1/16" perforated 304 stainless steel 
screens. All screens are spot welded for maximum strength. Different size 
perforations and meshes are available in stainless steel, monel, and brass 
to meet specific media requirements. If media is not indicated, screens for 
water will be supplied. 
 
SELF CLEANING 
Self cleaning is accomplished by opening the valve or drain plug 
connected to the blow-off port. Warning: See Maintenance Instructions 
on page S6 of the Strainer Information Section for additional precautions 
and detailed information on servicing the strainer. 
 
WORKING PRESSURES – NON SHOCK 
 

 
 
 

GOVERNMENT/MILITARY SPECIFICATIONS 
Style B cast iron threaded strainers meet or exceed government 
specification WW-S-2739 (Supersedes MIL-S-16293). 

NOM. RATING MEDIA 1/4” to 4” 8 mm to 100 mm 
STEAM 250 PSI @ 406°F 1724 KPa @ 208°C 

250# (THREADED) 
W.O.G. 400 PSI @ 150°F 2759 KPa @   66°C 

Style B 
Y-Strainer 
Cast Iron (ASTM A 126, Class B) 

250 lb. Threaded 

 
 

KECKLEY 
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PARTS LIST 

ITEM DESCRIPTION MATERIAL 
1 BODY CAST IRON (ASTM A 126, CLASS B) 
2 SCREEN STAINLESS STEEL (304) 
3 BUSHING MALLEABLE IRON 
4 GASKET* COMPOSITION  
5 CAP SCREW* STEEL 
6 COVER* CAST IRON (ASTM A 126, CLASS B) 

Optional: Blow-off Plug, Malleable Iron                                  * 2 ½”, 3” & 4” ONLY 

STANDARD SCREENS SUPPLIED 
SCREEN PERFORATION SIZE FOR STEAM FOR LIQUID 

in mm 
SCREEN 

GAGE in mm 
OPEN 
AREA in mm 

OPEN 
AREA 

1/4 to 2 8 to 50  20 MESH STAINLESS STEEL 49% 
2-1/2 to 4 65 to 100  28 3/64 1.2 33% 1/16 1.6 30% 

Standard screens supplied are for liquid service, unless otherwise specified. 
Options: Other meshes, perforations, and screen materials are available. 

DIMENSIONS SIZE 
A B E 

WEIGHTS 

in mm in mm in mm in mm lbs kgs 
1/4 8 3 76 2-5/8 67 3/8 10 2 0.9 
3/8 10 3 76 2-5/8 67 3/8 10 2 0.9 
1/2 15 3 76 2-5/8 67 3/8 10 2 0.9 
3/4 20 4 102 3-5/8 92 1/2 15 3 1.4 
1 25 4-7/8 124 4-1/2 114 3/4 20 4.5 2.0 

1-1/4 32 5-1/8 130 4-3/4 121 3/4 20 6 2.7 
1-1/2 40 5-3/4 146 4-7/8 124 1 25 8 3.6 

2 50 7-1/4 184 5-3/4 146 1-1/4 32 15.5 7.0 
2-1/2 65 8-7/8 225 7-1/2 191 1-1/4 32 25 11.3 

3 80 10 254 8 203 1-1/2 40 36 16.3 
4 100 15-1/4 387 12-1/2 318 2 50 95 43.1 

FLOW COEFFICIENTS 
Size Cv Size Cv Size Cv 
1/2" 9.5 1-1/4” 44.9 2-1/2” 129.7 
3/4" 18.7 1-1/2” 61 3” 161.3 
1” 30 2” 98 4” 256.2 

TOTAL SCREEN AREA 
Size (in2) Size (in2) Size (in2) 
1/2" 5.50 1-1/4” 18.69 2-1/2” 54.13 
3/4" 8.59 1-1/2” 23.37 3” 73.51 
1” 15.22 2” 36.23 4” 154.98 

*See DETERMINING RATIOS on page S5 of the Strainer 
Information Section for calculating NET FREE AREA of the 
screen to inside pipe area. 

 

Certified dimensional drawings are available upon request. 
†This table reflects only the nearest metric equivalents. 

Style B  
Y-Strainer, 250 lb. Threaded 
Cast Iron (ASTM A 126, Class B) 

TECHNICAL DATA 
DIMENSIONS AND WEIGHTS 

PRESSURE vs. TEMPERATURE CHART 
250# Threaded Cast Iron (ASTM A 126, Class B)  
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*In Accordance with ASME B16.4
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¼” – 2” with  
threaded bushing 

2 ½” – 4” with 
bolted cover 
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PPRECISION RECISION IINSTRUMENT NSTRUMENT CCOMPANYOMPANY  
BIMETAL THERMOMETER 

90°° BACK ANGLE TYPE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 

A B C D E 

3” IN. 3.18” STEM LENGTH .25” .60” .38” 

Dial MM 80.78 STEM LENGTH 6.45 15.24 9.76 

5” IN. 5.13” STEM LENGTH .25” .67” .38” 

Dial MM 130.87 STEM LENGTH 6.45 16.95 9.76 

STEM 
LENGTH* 

PART 
NUMBER 

 3” DIAL 5” DIAL 
2 ½” B3B2 B5B2 
4” B3B4 B5B4 
6” B3B6 B5B6 
9” B3B9 B5B9 

12” B3B12 B5B12 
15” B3B15 B5B15 
18” B3B18 B5B18 
24” B3B24 B5B24  

STANDARD RANGES* 
CODE RANGE 

AA -40/120 F & C 
BB -40/160 F & C 
EE 0/150 F & C 
GG 0/200 F & C 
JJ 20/240 F & C 
II 0/250 F & C 

MM 50/300 F & C 
PP 50/400 F & C 
RR 50/550 F & C 
SS 150/750 F & C 
TT 200/1000 F & C 

*Note:  
• Other Ranges, Stem Lengths And Configurations  

Are Available Upon Request. 
• Thermowells of all sizes and materials of 

construction are available also. 
• Please Call With Any Inquiries. 

STANDARD FEATURES 
• All Stainless Construction 
• With Glass Lens 
• Anti-Parallax Dial 
• Vibration Resistant (No Needle Flutter) 
• Fast Response To Temperature Change 
• Hermetically Sealed  (Moisture Proof) 
• +/- 1 % Full Scale Accuracy 
• Stem Welded To Connection 
• Zero Adjustment on Back of Case 
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UNITED BRASS WORKS, INC.  
714 S. Main St., Randleman, NC  27317 

Tel:  800-334-3035    Fax:  800-498-4696    www.ubw.com

Model 50T Check Valve 
Spring Loaded Lift Check 

Complies with MSS-SP-80-97 
 

200WSP @ 406° Max 
400 WOG 

  100% Pressure Tested 
Threaded Ends • PTFE Disc 

Integral Seat 
 

Equipped with 50TG PTFE  disc for general service, 
including steam. 

  

 

MATERIAL LIST 

NO. DESCRIPTION MATERIAL 

1 
Bonnet Nut (¼” – 3/8”) 
Bonnet Nut (½” – 2”) 

Brass 
Bronze 

2 
Disc Holder (¼” – ¾“) 
Disc Holder (1 “ – 2’) 

Brass 
Bronze 

3 Disc PTFE 

4 
Disc Holder Nut (¼” – 

1¼”) 
Disc Holder Nut (1½” – 2”) 

Brass 
Bronze 

5 Body Bronze 

6 Spring Stainless Steel 

7 
Guide (¼” – ¾”) 
Guide (1” – 2”) 

Brass 
Bronze 

 

Size ¼” 3/8” ½” ¾” 1” 1 ¼” 1 ½” 2” 

A 2.19 2.36 2.59 3.17 3.75 4.28 4.78 5.88 

B 1.19 1.50 1.88 1.81 2.06 2.38 2.63 3.25 

Ship Wgt. (lbs.) 0.56 0.75 1.03 1.61 2.44 3.84 5.20 9.00 

Qty. Per Ctn. 12 12 12 6 6 2 2 1 
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Worcester Actuation Systems
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(Part PB 730)

Series 75 Electric Actuator 
Specifically designed for rotary valve applications, 

on/off and modulating

AN ISO 9001 REGISTERED COMPANY
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Series 75 Electric Actuators from Worcester Actuation Systems add a
new dimension of operational dependability and flexibility to modern
processes controlled by computers, programmable controllers and
other electric control equipment. A multi-function capability permits use
of the Series 75 actuator throughout the process for on/off, throttling,
variable-cycle and any analog or digital control. One of the most reliable
electric actuators on the market, the Series 75 is lightweight, compact
and powerful. Its split phase capacitor AC reversing motor or DC motor
drives a valve through a sealed, permanently lubricated gear train which
offers virtually lifetime maintenance-free dependable operation.

The Series 75 is available in eight sizes and produces torques to 3000
in-lbs. Housings are designed to TYPE 1 General Purpose, TYPE 4

Watertight, and TYPE 7, Class 1, Division 1 and 2, Group C, D and
TYPE 9, Class II, Division 1 and 2, Group E, F, G. A combined location
TYPE 4, 4X, 7, 9 enclosure is also available as a “Z” option. A baked
polyester finish is the standard coating, but special coatings are avail-
able for extreme hazardous-environment applications.

Series 75 actuators may be used on Worcester Controls complete line
of ball valves, other quarter-turn valves or devices requiring rotary
operators. Moreover, their ability to provide power in both directions
through selected arcs from 20° through 300° makes them ideal for
control of heating, ventilating and air conditioning duct systems and
automatic, remotely operated equipment.

Worcester Controls Series 75
A time-tested, high-quality state-of-the-art electric actuator for remote control of quarter-turn valves and
other rotary devices. Simple, compact and reliable.
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Options to Fit Your Applications
The Series 75 can be ordered with a variety of options to tailor it to
the needs of your application. 

Cycle Length Control – This speed control feature allows field adjust-
ment of opening and closing cycle times, 19 minutes for 25% duty
and 57 minutes for 75% duty actuators.

Feedback (0-1000 ohm) Potentiometer – provides a variable resis-
tance to signal the exact position of the output shaft and the valve it
is powering. 

Position Indicator Board – provides a 4-20 mA valve position feedback
signal to the control room. 

Heater/Thermostat – prevents condensation from collecting inside the
actuator.

Condensation Drain Plug – drains accumulated water. 

180° Center-Off Kit – provides an extra position for three-way valves
and is used for dribble-feed applications in quarter-turn valves. 

Additional Limit Switches – may be used to operate lights that indi-
cate valve position or to operate other equipment. 

AF-17 Positioner Board – for control valves positions the actuator
based on an input signal of current, voltage or resistance.

DFP17 DataFlo P™ – is a microprocessor-controlled electronic posi-
tioner with software for on-site or remote operation and diagnostics.
This new, smart positioner for Series 75 actuator driven control
valves is controlled by a 4-20 mA analog signal from a PLC or digital-
ly from a computer. 

DFC17 DataFlo C™ – is a microprocessor based PID single-loop con-
troller that accepts a variety of process inputs. All process parameters
are easily programmed through the keypad or via a simple RS-485
computer interface. 

I 75 Low-Current Circuit Interface – is a solid-state interface/relay
between the PC/controller/computer and actuator motor(s). It pro-
tects controlling device outputs from destructive feedback. This
high-voltage feedback is due to limit switch action, auto transformer
effect of unused winding, and capacitor voltage. The unit, as a printed
circuit board, is conveniently mounted inside of standard enclosures.
Maximum output ratings are 4 A for 120 VAC and 2 A for 240 VAC.
Controllers with outputs that have low current ratings cannot be con-
nected to electric actuator motor(s) that require a current greater than
the controller rating.

R 75 Remote Terminal Unit (RTU) – is an interface for DC powered
actuators. This solid-state interface card allows you to control a DC-
powered electric actuator by a control signal from the Remote
Terminal or any low current system (such as a solar powered sys-
tem). It is equipped with a field-adjustable current limiting circuit,
which will trip the power in case of abnormal conditions (it will reset
by reengaging the control signal). Optional contact closure to indicate
the tripped condition; 0-5 VDC, 0-1000 ohm position feedback, and
end of travel SPDT gold contact switches are available.

DFP17 Positioner for Control
Valves

TYPE 1
Sizes 10, 12, 15, 20, 22

(Enclosure Option – Blank)

Combined TYPE 4, 7 & 9
Sizes 25, 30

(Enclosure – Z)

Combined TYPE 4, 4X, 7 & 9
Sizes 10, 12, 15, 20, 22, 23

(Enclosure Option – Z)

TYPE 4
Sizes 10, 12, 15, 20, 22
(Enclosure Option – W)

TYPE 7 & 9
Sizes 10, 12, 15, 20, 22
(Enclosure Option – X)



Sizes:
Small: 10, 12, 15, 20, 22, 23 
Large: 25, 30

Torque: 
150-3000 in-lbs.

Enclosures:
TYPE 1 General Purpose
TYPE 4 Watertight
TYPE 7, Class I, Division 1, 2,

Group C, D 
TYPE 9, Class II, Division 1, 2,

Group E, F, G Hazardous
Locations

TYPE 4, 4X, 7, & 9 Combined
Locations

Enclosure Coatings: Corrosion
resistant baked polyester finish
standard. Consult Flowserve for
special applications.

Voltages: 
120 V and 240 VAC, 12 V and
24 VDC

Connection: 
Male output shaft (female shaft
available on request)

Gearing:
Small: Sealed, permanently lubri-
cated spur gear module driving a
final dual-torque bull gear
Large: Two-stage planetary gear,
permanently lubricated self-lock-
ing gear train

Overload Protection:
AC only. Thermal overload pro-
tector with automatic reset.

Travel Stop Limit Switches: 
Two SPDT, all sizes; internal,
independent, adjustable.
Actuated by cams mounted on
drive shaft. Adjustable from 20°
to 300°.

Manual Override:
All sizes, TYPE 4, 7 and 9 only. 
Lift position indicator and turn

shaft: Sizes 10,12,15, 20,
22, 23. 

Turn side-mounted handwheel:
Sizes 25 and 30.

Options:
All sizes, all enclosures. Cycle
Length Control (CLC), dual- or
single-feedback potentiometer,
4-20 mA position indicator,
heater/thermostat, condensation
drain plug (V-53), 180° center-
off (three-position), additional
limit switches, mechanical
brake, I-75 computer interface
unit, various duty cycles, posi-
tioner, set point controller.

Temperature Limits (All models):
-40°F (with heater and thermo-
stat) to 150°F max. (At elevated
temperatures, duty cycle must
be derated. Consult Flowserve.)

Lubrication:
Permanently lubricated gear
train. Self-lubricated bearings.

Conduit Connection:
One 1/2" NPT - Two 1/2" Optional
(Size 23 has 3/4" NPT)

Operation:
Reversing (bidirectional) for
use with quarter-turn valves 
or rotating equipment to full
rotation.
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Actuator
Model

1075

1275

1575

2075

  2275*

2375

2575

3075

Stall
Torque
in.-lbs.

150

225

325

600

900

1200

1800

3000

Start-up
Torque
in.-lbs.

120

180

260

480

720

950

1440

2400

AC

120, 240
120, 240
120, 240

120

120, 240
120, 240
120, 240

120

120

120, 240
120, 240
120, 240

120

120, 240
120, 240

120

120, 240

120, 240

120, 240

120, 240
120, 240

Voltages

DC

—
12, 24
12, 24

—

—
12, 24
12, 24

—

—

—
12, 24
12, 24

—

—
12, 24
12, 24

12, 24

—
—

—

—

Duty
Cycles

10%
25%
75%

100%

10%
25%
75%

100%

20%

10%
25%
75%

100%

10%
25%
75%

75%

25%

75%

25%
75%

90° Time
seconds

2.5
5

17, 15

17

4
8

27, 25
27

5

2.5
5

17, 15
27

4
8

27, 25

25

10

15

15
23

120 VAC

1.5
.70
.30

.25

1.5
.70
.30
.25

.70

2.90
1.50
.70
.50

2.90
1.50
.70

.70

2.70

2.20

3.50
2.20

240 VAC

.60

.40

.15

—

.60

.40

.15
—

—

1.30
.90
.30
—

1.30
.90
.30

.30

1.30

1.20

1.40
1.20

12 VDC

Current at rated stall torque – amps

—
1.40
.50

—

—
1.20
.50
—

—

—
5

1.60
—

—
4.20
1.50

2

—
—

—

—

24 VDC

—
.70
.25

—

—
.60
.25
—

—

—
2.50
.80
—

—
2.10
.75

1

—
—

—

—

Approx.
Weight

Lbs. (kg.)

8.20
(3.70)

8.20
(3.70)

8.50
(3.83)

9.50
(4.31)

9.50
(4.31)

17.70
(8.04)

48
(21.80)

48
(21.80)

Specifications

Actuator Sizing
There are a few terms associated with electric actuators that
require definition. Actuator Start-up Torque is the amount of
torque initially produced by an actuator when starting from
rest. Use start-up torque when sizing an electric actuator for a
ball valve that is used for either on/off or throttling service.
Actuator Stall Torque is the amount of torque produced by the
actuator just prior to the point where the motor stalls. Do not
use stall torque for sizing.

OVERCURRENT PROTECTION WARNING!
Where overcurrent protection is used in the actuator power
circuit, it is recommended that the protection rating not be
less than the values listed in the table:

Actuator Size Voltage Protection Rating
10-23 120 VAC 5 amps

25/30 120 VAC 10 amps

10-23 240 VAC 3 amps

25/30 240 VAC 5 amps

10-23 12 VDC 10 amps

10-23 24 VDC 5 amps



DIMENSIONS
Size Enclosure A B C D E F G H

10, 12 W .74 .53 .59 .36 7.80 6.75 3.61 8.50
X (18.80) (13.50) (15.00) (9.14) (198.10) (171.50) (91.70) (215.9)

15, 20 W .90 .66 .80 .50 7.80 6.75 3.61 8.50
22 X (22.86) (16.80) (20.32) (12.70) (198.10) (171.50) (91.70) (215.9)

15-23 Z .90 .66 .80 .50 8.45 7.45 3.97 9.68
(22.86) (16.80) (20.32) (12.70) (124.60) (189.20) (100.90) (245.90)

10-23 Z .74 .53 .59 .36 8.45 7.45 3.97 9.68
(18.80) (13.50) (15.00) (9.14) (124.60) (189.20) (100.90) (245.90)
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Dimensions  inches (mm)

Sizes 10, 12, 15, 20, 22
TYPE 1 (General Purpose)

Sizes 10, 12,15, 20, 22, 23
TYPE 4 (Watertight) Enclosure - W, 
TYPE 7 & 9 (Hazardous Locations) Enclosure - X, 
TYPE 4, 7 & 9 (Combined) Enclosure - Z (shown)

Sizes 25, 30
TYPE 4 (Watertight) and 
TYPE 7 & 9 (Hazardous Locations) 
Combined Enclosure - Z

DIMENSIONS INCHES (mm)

Size A B C D
10, 12 .74 .53 .59 .36

(18.80) (13.50) (15) (9.14)
15, 20, .90 .66 .80 .50

22 (22.86) (16.80) (20.32) (12.70)

 1.06
(27.0)

 .53
(13.5)

 2.00
(50.8)

 1.00
(25.4)

 #10 - 32 UNF TAP x .31(7.9) DEEP
(4 HOLES)

1.38 (35.1)

.69
(17.5)

1/4" - 20 UNC TAP x .38 (9.7) DEEP
(4 HOLES)

1 Main Outlet
 3/4 "NPT
(Sizes 10-23
Z-enclosures)

1 Main Outlet
 1 Optional
1/2 " NPT
(Sizes 10-22
W&X enclosures)

D

B

G

F

 6.53
(165.9)

 6.31
(160.3

 A

 C

 .94
(23.9)

 1.00
(25.4)

 1.44 (36.6)

 5.53
(140.5)

 3.00
(76.2)

B

D

1/2" NPT
(Main Outlet)

Cover Removal Allowance: 6.27 inches min.

Cover Removal Allowance: 3.62 inches min.

 " - 28 UNC TAP X .50(12.7) DEEP
( 4 HOLES)

1
4

 3.17
(10.5)

 6.34
(161.0)

 1.44 TYP
(36.6)

 2.88 TYP
(73.2)

MOUNTING PATTERN

.97 (24.6)

1.94 (49.2)1.38 (35.1)

.69 (17.5)

1.06 (27.0) SQ

.53 (13.5) TYP

 1/4" - 28 UNF TAP x.62 (15.7) DEEP
(4 HOLES)

(2375 ONLY)

  1/4" - 20 UNC TAP  x .38 (9.7) DEEP
(4 HOLES)

#10 - 32 UNF TAP x .31 (7.9) DEEP
(4 HOLES)

4.22
(107.2)

2.11
(53.6)

2.00
(50.8)

1.00
(25.4)
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Type 1, Sizes 10, 12, 15, 20, 22 All other types and sizes
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Wiring Diagrams

Sizes 10-30 AC Power

IMPORTANT!
EACH ACTUATOR SHOULD BE ELECTRICAL-
LY POWERED THROUGH ITS OWN
INDIVIDUAL SINGLE-POLE SWITCH CON-
TACTS TO ISOLATE THE UNUSED WINDING.

NOTE: ACTUATOR SHOWN IN COUNTER-
CLOCKWISE EXTREME OF TRAVEL, OR
"OPEN" POSITION.

Sizes 10-23 DC Power

RE
D

BL
K.

YE
L.

BR
N.

1 2 3 4 5 6 7 8 9 10 11 12RE
D

N.C.

SW - 1C
N.O.

BLUE

BL
UE

BLACK

C 20 THRU 23
SIZES ONLY

ARMATURE
N.C.

S.W. - 2
C

N.O.

CUSTOMER PROVIDED LIGHTS
AND SWITCHING:

+

_

DC
VOLTS

L1

L2

NOTE: AC and DC wiring diagrams shown
are for W, X and Z enclosures only. DC
wiring diagram shown is for size 10, 20 and
23 actuators. For size 12 and 22 actuators,
the red/black motor leads are reversed.

Design Options

7 8 9

BR
N/

W
HI

TE

O
RA

NG
E

G
RE

Y

ONE EXTRA LIMIT
SWITCH WITH CAM

O
RA

NG
E

BR
N/

W
HI

TE

G
RA

Y

RE
D

O
RA

NG
E

BL
UE

TWO EXTRA LIMIT
SWITCHES WITH CAMS

7 8 9 10 11 12

MECHANICAL    BRAKE

C D (AC) A mechanical brake is
used for all butterfly
valve applications or
when the actuator
must be stopped
instantaneously and
securely. (Used on
10-23 sizes only.)
Available for AC 
actuators only.

Prevents destructive pipeline shock caused by
fast opening or closing valves on steam or
hydraulic service. The CLC units allow field
adjustment of the standard actuator’s cycle
time up to approximately 19 minutes for 25%
duty and 57 minutes for 75% duty actuators.

ACTUATOR
TERMINALS

PULSE  CW  &   CCW
OR  BOTH  OPEN  &   CLOSE

CUSTOMER
WIRING

CLC

W
H

IT
E

  T
O

M
O

T
O

R

R
E

D

B
LA

C
K

B
R

O
W

N

W
H

IT
E

AC   HOTNEUT.

1 2 3 4 5 6 7

10 -30 C 75 120A/240A

CUSTOMER  WIRING

ACTUATOR
TERMINALS

120  V
AC   HOTNEUT.

PULSE     CW
  OR CLOSE

CLC

W
H

IT
E

B
R

O
W

N

B
LA

C
K

R
E

D

1 2 3 4 5 6 7

1 2 3 4 5 6 7

120  V
AC   HOTNEUT.

W
H

IT
E

B
R

O
W

N

B
LA

C
K

R
E

D PULSE     CCW
   OR  OPEN

CLC

CUSTOMER  WIRING

ACTUATOR
TERMINALS

Additional Options Available. Consult Flowserve.

NOTE: A 2" CPT valve should not be sized with
an electric actuator smaller than 2275, and a
mechanical brake must be ordered.

May be mounted to either operate lights,
indicate valve position, or operate other
equipment such as pumps, compres-
sors, mixers, etc.

Heater/Thermostat

180° Center-off 
(three positions)

Mechanical Brake
A feedback
potentiometer is
used when remote
indication is desired.
Potentiometers are
available in 
1000 ohms.

A heater/thermostat
kit for cold ambient
temperatures or
humid environments
uses a 15-watt
heater and a ther-
mostat set to close
at temperatures
below 70°F ambient.

Used with three-
way valves or
similar products
requiring a mid-
position stop
capability for
shutoff. May be
adjusted for travel
other than 180°.

G
RE

EN

W
HI

TE
 / 

BL
K

PU
RP

LE

10 11 12

FEEDBACK
POTENTOMETER

1 2

HEATER / THERMOSTAT

W
HI

TE

BL
AC

K

4 7 3

BL
AC

K

O
RA

NG
E

RE
D

NC NC

NO
C.W. SWITCH

NO
C.C.W. SWITCH

SWITCHES SHOWN IN
CENTER - OFF POSITION

NOTE: A three-posi-
tion switch is required
for operation.

Feedback Potentiometer

Cycle Length Control (CLC)

Limit Switches

One Limit Switch Two Limit Switches
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Sizes 25, 30

Sizes 25, 30

Sizes 10-23

Item Qty. Description Material

1 1 Base Aluminum Casting
2 1 Cover Aluminum Casting
3 1 Base Plate Zinc Casting
4 1 Motor Module Zinc Casting
5 1 Output Shaft Steel
6 2 Gear Drive Pin Steel
7 1 Bull Gear Steel
8 1 Capacitor (w/Fiber Phenolic Encapsulated

Washer if Required)
9 1 Capacitor Bracket Steel
10 1 Terminal Strip Polyethylene Based Material
11 2 Limit Switch Phenolic Encapsulated
12 2 Limit Switch Cam Zinc Casting
13 1/Cam Cam Set Screw Steel
14 4 Limit Switch Screw Steel
15 6 Base Plate Screw Steel
16 8 Hex Screw (W,X,Z) Stainless Steel

Item Qty. Description Material

16 4 Hex Screw (GP) Steel
17 1 Position Indicator (W,X,Z) Molded Phenolic
18 1 Indicator Set Screw (W,X,Z) Steel
19 1 Seal (W,X,Z) Reinforced Rubber
20 1 Gasket (W only) Neoprene
20 1 Flange Seal (Z only) Buna N
21 1 Bearing Bronze
22 1 Seal Reinforced Nitrile
23 4 Screw Steel
24 4 Lock Washer Steel
25 1 Conduit Plug Polyethylene
26 1 Capacitor Tie Plastic
27 1 Bearing  (W, X, Z) Bronze 
28 1 Roller Bearing (size 23 only) Steel
29 1 Bearing, Base Plate Nylon
30 1 O-Ring (W, X, Z) Buna
31 2 Insulator (not shown) Nylon

Item Qty. Description Material

1 1 Base Aluminum
2 1 Cover Aluminum
3 1 Gear Train Support Aluminum
4 1 Motor
5 1 Output Gear Steel Casting
6 2 Planet Gear Hardened Steel
7 1 Planetary Gear Ductile Iron
8 1 Worm Gear Steel
9 1 Sensing Shaft Steel
10 2 Pin, Spring Steel
11 2 Shaft Hardened Steel
12 2 Bushing Bronze
13 2 Thrust Washer Steel
14 1 Pin, Spring Steel
15 4 Belleville Washer Steel
16 1 Nut Steel
17 2 Seal Rubber, Steel
18 1 Manual Override Shaft Steel
19 1 Pin, Cotter Steel
20 1 Pin, Spring Steel
21 1 Handwheel, Manual Override Aluminum
22 1 Thrust Washer Steel
23 1 Tru-arc Ring Steel
24 1 Seal Rubber, Steel
25 1 Sun Gear Steel
26 1 Bushing Bronze
27 4 Cap Screw Steel

Item Qty. Description Material

28 4 Lock Washer Steel
29 1 Capacitor (w/Fiber Washer Phenolic Encapsulated

if Required)
30 1 Input Gear Steel
31 1 Nut Steel
32 1 Cap Screw Steel
33 1 Position Indicator Aluminum
34 1 Bushing Bronze
35 1 Motor Support Plate Aluminum
36 1 Gear, Pinion Steel
37 2 Set Screw Steel
38 1 Terminal Strip Polyethylene Based Material
39 2 Limit Switch Cam Zinc Casting
40 1/Cam Cam Set Screw Steel
41 1 Fan Plastic
42 2 Limit Switches Phenolic Encapsulated
43 1 O-Ring Buna
44 9 Cap Screw Steel
45 9 Lock Washer Steel
46 12 Cap Screw Steel
47 1 Sensing Shaft Ret. Ring Steel
48 1 Conduit Plug Polyethylene
49 1 Capacitor Bracket Steel
50 1 Capacitor Tie Plastic
51 1 Capacitor Bracket Screw Steel

Sizes 10-23
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Flowserve Corporation has established industry leadership in the design and manufacture of its products. When properly selected, this Flowserve product is designed to perform its intended function
safely during its useful life. However, the purchaser or user of Flowserve products should be aware that Flowserve products might be used in numerous applications under a wide variety of industrial
service conditions. Although Flowserve can (and often does) provide general guidelines, it cannot provide specific data and warnings for all possible applications. The purchaser/user must therefore
assume the ultimate responsibility for the proper sizing and selection, installation, operation, and maintenance of Flowserve products. The purchaser/user should read and understand the Installation
Operation Maintenance (IOM) instructions included with the product, and train its employees and contractors in the safe use of Flowserve products in connection with the specific application.

While the information and specifications contained in this literature are believed to be accurate, they are supplied for informative purposes only and should not be considered certified or as a guarantee of
satisfactory results by reliance thereon. Nothing contained herein is to be construed as a warranty or guarantee, express or implied, regarding any matter with respect to this product. Because Flowserve
is continually improving and upgrading its product design, the specifications, dimensions and information contained herein are subject to change without notice. Should any question arise concerning
these provisions, the purchaser/user should contact Flowserve Corporation at any one of its worldwide operations or offices.

For more information about Flowserve Corporation, contact www.flowserve.com or call USA 1-800-225-6989.

FLOWSERVE CORPORATION
FLOW CONTROL DIVISION
Worcester Actuation Systems
5114 Woodall Road
P.O. Box 11318
Lynchburg, VA 24506-1318
Phone: 434 528 4400
Facsimile: 434 845 9736
www.flowserve.com

© 2003 Flowserve Corporation, Irving, Texas, USA. Flowserve and Worcester Controls are registered trademarks of Flowserve Corporation. WCABR1014  (Part PB 730)

Note: All duty cycles
are at 70°F ambient
temperature. At elevat-
ed temperatures duty
cycle has to be derated.
Consult Flowserve.

10
12
15*
20
22
23*
25
30

Blank - No
variation
V49 -
Anodized 
and painted
cover and
base
V53 -
Conden-
sation Drain
V65 - CE
Marking
Declaration 
of Conform-
ity for 
Electric
Actuator
European
Orders 

CLC
Blank - Counter-
clockwise (open)
and clockwise
(closed)
C - Clockwise
(closed)
O - Counter-
clockwise (open)

I75
I-75 Input Voltage
Signal:
5V - 5 VDC
XV - 10 VDC
XX - 24 VDC
15 - 120 VAC 

120A - 120 VAC -
60 Hz†
240A - 240 VAC
60 Hz†
12D - 12 VDC
24D - 24 VDC

Blank - No additional
switches
M1 - One additional
switch
M2 - Two additional
switches
D2 - 180° operation
for 180° directional
valves
D3 - Center off
for 180° operation

Blank - General
purpose TYPE 1.
Sizes 10, 12, 15,
20, 22
W - Watertight
TYPE 4. Sizes 10,
12, 15, 20, 22
X - Hazardous
Locations TYPE 7,
Class 1,
Div. 1, Group C, D 
TYPE 9, Class 2, 
Div. 1, Group E, 
F, G 
Sizes 10, 12, 15,
20, 22
Z - Combined
Locations
TYPE 4, 4X, 7, 9 
Sizes 10, 12, 15,
20, 22, 23, 25, 30

2 - 10% duty cycle
Sizes 10, 12, 20, 22
only.
Blank - 25% duty
cycle
4 - 75% duty cycle
5 - 100% duty cycle.
Sizes 10, 12, 20 only.
(120 AC)

75Blank - No special service
options
A - AF17 or DRC17 or
DFP17/DFC 17 (240 VAC)
Positioner/Controller**
B - For DFP17/DFC17 (DC
only) ***  **
††C - CLC Module for
cycle length control
D - Feedback Dual
Potentiometer
H - Heater and thermostat
for low-temperature and
high-humidity applications
I - I-75 Interface Relay 
Unit (120/240 VAC only)
M - Mechanical Brake
(AC Only)
P - Feedback Single
Potentiometer
R - Remote terminal relay
board or AF17 Positioner 
(DC only)***  **
4 - Position Indicator
9 - Cross-line mount

*1575 can only be ordered with a 20% duty 120 VAC motor. The 2375 can only be ordered with a 75% duty motor.
†† Specify operation in Option Operation column for CLC.
† 120 and 240 VAC actuators will operate on 50 Hz. Torque will remain the same, cycle time will increase by a factor of 1.2 and duty cycle will be reduced by a factor of approximately 20%.
**These options must be ordered as a separate item in addition to being specified in the actuator code. 
***Can only be ordered with a 75% duty motor.
NOTE: TYPE 7, 9, (X) UL approved units are available on request. TYPE 4, 7, 9, (X, W, Z) are furnished CSA Approved.
Due to continuous development of our product range, we reserve the right to alter the product specifications contained in this brochure as required.

Actuator Options Actuator Duty Cycle Enclosures Secondary Voltage Option STD
Size Series Options Operation Variations

20 75 X MI 120A

How to Order

Printed in USA  11/03



• For commercial and industrial low or
high pressure steam boilers

• Maintains consistent water level
regardless of pressure

• Water column with integral tappings for
gauge glass and tri-cock installations

• For boilers of any steaming capacity
• No. 5 Switch included
• Magnetic repulsion eliminates need for

bellows
• Optional features

– Manual reset
• 7B switch (135ohm proportional control

signal) to maintain constant boiler water
level

• 1" NPT connections
• Maximum pressure 150 psi (10.5 kg/cm2)

SERIES 193

Series 193
Low Water Cut-Off/Pump Controllers

Model S T U V W X
193 63⁄4 (171.4) 171⁄2 (445) 201⁄2 (521) 31⁄2 (89) 31⁄2 (89) 6 (152)
193-A 63⁄4 (171.4) 171⁄2 (445) 201⁄2 (521) 31⁄2 (89) 31⁄2 (89) 6 (152)
193-B 63⁄4 (171.4) 171⁄2 (445) 201⁄2 (521) 31⁄2 (89) 31⁄2 (89) 6 (152)
193-D 63⁄4 (171.4) 171⁄2 (445) 201⁄2 (521) 31⁄2 (89) 31⁄2 (89) 6 (152)
193-G 63⁄4 (171.4) 171⁄2 (445) 201⁄2 (521) 31⁄2 (89) 31⁄2 (89) 6 (152)

Model L M N P Q R
193 123⁄4 (324) – 1013⁄16 (274) 13 (330) – 27⁄8 (73)
193-A – 111⁄2 (292) 1013⁄16 (274) 13 (330) 21⁄4 (57) –
193-B 123⁄4 (324) – 1013⁄16 (274) 13 (330) – 27⁄8 (73)
193-D – 111⁄2 (292) 1013⁄16 (274) 13 (330) 21⁄4 (57) –
193-G – 111⁄2 (292) 1013⁄16 (274) 13 (330) 21⁄4 (57) –

Model A B C D E F G H J K
NPT NPT NPT NPT NPT NPT NPT NPT NPT NPT

193 1 1⁄2 1⁄2 1⁄2 – – 1⁄2 1⁄2 1⁄2 3⁄4
193-A 1 1⁄2 1⁄2 1⁄2 1⁄2 1⁄2 – – 1⁄2 3⁄4
193-B 11⁄4 3⁄4 3⁄4 3⁄4 – – 3⁄4 3⁄4 1⁄2 3⁄4
193-D 1 1⁄2 1 1⁄2 1 1⁄2 – – 1⁄2 3⁄4
193-G 1 1⁄2 – 1⁄2 1 1⁄2 – – 1⁄2 3⁄4

Dimensions, in. (mm)

O rdering Info r m a t i o n
Model Part Weight
Number Number Description lbs. (kg)
1 9 3 1 6 3 4 0 0 Combination low water cut-off/ 52.5 (23.8)

pump controller w/No. 5 switch
1 9 3 - A 1 6 3 5 0 0 193 w/alternate tappings 52.5 (23.8)
1 9 3 - A - 7 B 1 6 4 5 0 0 193-A w/No. 7B switch 52.5 (23.8)
1 9 3 - A - 7 B M 1 6 4 6 0 0 193-A-7B w/manual reset 52.5 (23.8)
1 9 3 - A - M 1 6 4 2 0 0 193-A w/manual reset 52.5 (23.8)
1 9 3 - B 1 6 3 6 0 0 193 w/alternate tappings 52.5 (23.8)
1 9 3 - B - M 1 6 4 3 0 0 193-B w/manual reset 52.5 (23.8)
1 9 3 - B - 7 B 1 6 4 7 0 0 193-B w/No. 7B switch 52.5 (23.8)
1 9 3 - D 1 6 3 9 0 0 193 w/alternate tappings 52.5 (23.8)
1 9 3 - D - 7 B 1 6 3 9 0 3 193-D w/No. 7B switch 52.5 (23.8)
1 9 3 - M 1 6 4 1 0 0 193 w/manual reset 52.5 (23.8)
1 9 3 - 7 B 1 6 4 4 0 0 193 w/No. 7B switch 52.5 (23.8)
1 9 3 - 7 B M 1 6 4 5 2 5 193-7B w/manual reset 52.5 (23.8)
1 9 3 - D - M 1 6 3 9 0 2 193-D w/manual reset 52.5 (23.8)
1 9 3 - G 1 6 4 7 6 0 193  w/alternate tappings 52.5 (23.8)

Electrical Ratings
345 VA at 120 or 240 VAC

51

Boiler Controls McDonnell & Miller
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Combination Low Water Cut-Off/Pump Contro l l e rs for Steam Boilers
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Three Pass
Firebox Design

SERIES N65SERIES N65
HIGH PRESSURE

DESIGN

Capacities From 100 HP to 1500 HP

Up Grades any Existing
Solid-Fuel-Fired Boiler System OIL

GAS
COAL

WOOD
PAPER

BIO-MASS

HUGE FURNACE VOLUME 



LPE & LPW SERIESN65 SERIES

FRONT VIEW

SIDE VIEW

SPECIFICATIONS  DATA IN INCHES

  DIMENSIONS  SUBJECT  TO  CHANGE  WITHOUT  NOTICE,  CERTIFIED  DRAWINGS  AVAILABLE  UPON  REQUEST

)LIO&SAG(PHRELIOB 521 002 052 003 004 005 056 008 009 0001 0021 0031 0041 0051

)LEUFDILIOS(PHRELIOB 001 051 002 052 003 004 005 006 007 008 009 0001 0011 0021

56N-ONELDOMRELIOB 056 579 0031 5261 0591 0062 0523 0093 5554 0025 0585 0056 0517 0087

)LIO/SAG(RH/BLMAETS 2134 0096 5268 05301 00831 05271 52422 00672 05013 00543 00804 05844 00384 05715

)LEUFDILOS(RH/BLMAETS 0543 5715 0096 5268 5301 00831 05271 00702 05142 00672 05013 00543 05973 00414

)TFQS(RUSGTHEDISERIF 056 579 0031 5261 0591 0062 0523 0093 0554 00025 0585 0056 0517 0087

)TFUC(LOVECANRUF 503 514 915 606 737 385 007 008 369 4801 5021 2111 3611 9821
041

A HTDIWRELIOB 98 98 98 98 98 5.101 5.101 5.101 5.221 5.221 5.221 041 041 041 A

B EDISNIHTDIWECANRUF 36.37 36.37 36.37 36.37 36.37 57.09 57.09 57.09 701 701 701 421 421 421 B

C ROOLFOTMURDENILRETNEC 28 18.89 18.89 18.89 18.89 96.59 96.59 96.59 5.101 5.101 5.101 69 69 69 C

D LEZZONYLPPUSOTROOLF 221 931 931 931 931 5.541 5.541 5.541 651 651 651 651 651 651 D

E .AIDEDISNILLEHS 76 76 76 76 76 68 68 68 69 69 69 801 801 801 E

F EDISNIHTGNELECANRUF 97 98 811 341 971 741 381 412 702 732 172 732 162 582 F

G EDISTUOHTGNELECANRUF 501 511 441 961 502 371 902 042 332 362 792 362 782 113 G

H HTGNELMURD 67 88 711 241 871 241 871 902 202 232 262 222 642 072 H

I HTPEDXOBEKOMSTNORF 61 61 61 61 61 61 61 61 61 61 61 02 02 02 I

J ETALPTNORFOTXOBEKOMS 42 42 42 42 42 42 42 42 42 42 42 82 82 82 J

K NOITACOLLEZZONYLPPUS 24 84 84 27 48 27 48 69 69 801 411 69 801 411 K

L )ISP051(EZISYLPPUS 3 4 4 4 4 6 6 6 6 8 8 8 8 8 L

M HTPEDXOBEKOMSRAER 73 73 73 73 14 14 14 14 14 14 14 94 94 94 M

N .VIUQERO.QS-ZISTNEV 41 81 02 42 42 03 23 63 83 24 24 84 84 84 N

O )XORPPA(LLAREVOHTGNEL 731 941 871 302 932 502 142 272 562 592 523 922 323 743 O

P NOITCENNOCRETAWDEEF 5.1 5.1 5.1 5.1 5.1 2 2 2 5.2 5.2 5.2 5.2 5.2 5.2 P

Q NOITCENNOCNWODWOLB 5.1 5.1 5.1 5.1 5.1 2 2 2 5.2 5.2 5.2 5.2 5.2 5.2 Q

)ISP051-XORPPA(THGIEWYRD 00122 00862 00003 00823 00463 00424 00384 00535 00126 00086 00047 00587 00248 00898

)LIO&SAG(PHRELIOB 521 002 052 003 004 005 056 008 009 0001 0021 0031 0031 0031

)LEUFDILIOS(PHRELIOB 001 051 002 052 003 004 005 006 007 008 009 0001 0001 0001
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 MODELS
CHOICES
SOLUTIONS

 MORE

hurstboiler.comLearn more...

150
250
300
450

PSI
High 
Pressure Design

Effi cient 3-Pass Design.
Water “Leg” Side Walls (High Effi ciency Tubed Membrane)
Wet-Back Construction.
A.S.M.E. Code Constructed & Stamped.
Registered with National Board of Inspectors.
Large Water Cooled Furnace.
Burner Mounting Ring.
16” Rear Access Port.
Ample Water-Side Clean-out Opening.
2” High Temp Insulation.
Powder Coat Finish on Lagging.
UL Listed Controls & Trim.
Open Bottom for Stoker Firing of Solid Fuel.
Hinged Front & Rear Doors.
 

Solid Fuel Open Bottom Design

Hurst Knows Combustion
N65 units are factory packaged and shipped with 
operating controls, relief valves, Hurst offers options 
of fi ring equipment to complete the N65 Series vessel. 
Flexible burner, stoker and grate systems are available 
for fi ring natural gas, LP gas, #2 oil, heavy oil, coal 
wood waste, paper and multiple bio-mass fuels.  

 Gas / Oil Closed Bottom Design



BOILER PARTS IN STOCK

 Hurst Boiler continually strives to provide the most 
comprehensive information and technical product data 
available via our web site at www.hurstboiler.com

Always visit www.hurstboiler.com for the latest product 
data, distributor, technical information and literature 
posting, as well as info on news, events, and specials.

Please visit our site frequently, and be sure to use our 
CAD drawings or e-mail any of your boiler engineering 
questions or concerns.

It is always our pleasure to serve you with all your boiler 
needs.

Thank you for considering
Hurst Boiler & Welding Company PO Box 530 • Highway 319 N • Coolidge, GA 31738-0530

www.hurstboiler.com
email: info@hurstboiler.com

 Tel: (229) 346-3545 • Fax: (229) 346-3874

HURST REPLACEMENT PARTS
Hurst is a major supplier of boiler parts and controls 
that are commonly found on most boiler systems. 
Whether gas, oil or solid fuel no matter who the maker 
Hurst can fi ll all your parts needs. 

Pumps
Controls
Gaskets
Valves

 Burners
Refractory
Fire Bricks
Water Softeners

For More Information

FEEDMISER SERIES

OHIO SPECIAL

BOILER PARTS IN STOCK

We Welcome
Custom Design for Solid Fuel Combustion!   

UPS Overnight 
Delivery

 MODELS
CHOICES
SOLUTIONS

 MORE

OXY-MISER SERIES

SOLID FUEL HYBRID
 Available in Steam or Hot Water, Multi-Pass Dry 
Back Design. 100 to 1,800 HP, 15 to 450 PSI 
Steam. Solid fuel stoker burns the full spectrum 
of waste products from all the forest related 
industries. Turn-key systems include E.P.A. 
equipment and solid fuel handling equipment.

The use of deaerators has long been used in power plants and water tube type boil-
ers, primarily because they remove undissolved oxygen and raise the temperature 

of the feedwater.  These advantages are important today for fi retube boilers as well, 
due to higher capital investments.

 Operating costs can be reduced by recovering fl ash steam when returned 
by high temperature  condensate.  This feature also raises the feedwater tempera-
ture, thus requiring less boiler fuel to convert the feedwater to usable steam. Boiler 

tubes, condensate lines, and process piping have a much longer useful life by 
eliminating the pitting action of untreated water.  This advantage alone justifi es the 

cost of an “OXY-MISER” deaerator.
Packaged Deaerator Systems, 5,000 to 200,000 PPH.

Conditions feedwater to 0% CO2 and .005cc/liter of oxygen.

COAL
WOOD
PAPER

BIO-MASS
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Bare-Pump Dimensions

8

Item
R-10D, R-15B, PL-15 

Inch
R-30D &  PL-30 

Inch
R-40A & PL-40 

Inch
R-70A & PL-70 

Inch

A Base – Width 10 111⁄8 127⁄8 127⁄8

B Boltdown – Width 43⁄8 41 3⁄1 6 51 1⁄1 6 511⁄16

C Boltdown to Edge 5⁄8 ¾ ¾ ¾

D Base to Crank CTR 5½ 7 715⁄1 6 77⁄8

E Overall Width 167⁄8 26 30 33½

F Overall Height 23¼ 239⁄1 6 32 339⁄1 6

H HP Exh. Opening Manifold ¾" Tubing ¾ NPT 1" Tubing 1¼ NPT

I Boltdown Hole Diameter 1 5⁄3 2 1 7⁄3 2 9⁄1 6 9⁄1 6

J Base — Depth 7½ 9¾ 12 13¼

K Boltdown — Depth 5¾ 81⁄1 6 10 11¼

L Boltdown to Edge 7⁄8 2 7⁄3 2 1 1

M Bolt Hole to Wheel (Max.) 3 3¼ 5¾ 5¾

N Flywheel — Width 2½ 223⁄3 2 3½ 3½

O Crank Diameter 15⁄1 6 1¾ 2¼ 2¼

P Flywheel Diameter 16½ 187⁄8 22 223⁄1 6

Q Flywheel Grooves 2VB* 2VB* 3VB* 3VB*

R Overall Depth 20 223⁄8 27½ 2833⁄6 4

Approximate Shipping Weight (lbs.) 125 220 440 570

* VB:  V Belt

R-10D, R-15B, PL-15A R-30D & PL-30A R-70A & PL-70AR-40A & PL-40A

F
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Specifications
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Horizontal Tank Mounted Units — Electric Driven 125 PSI Rating* 175 PSI Rating* 250 PSI Rating*

Motor
HP 

Tank
Cap
Gal.

R-Series
CASRSA

Pump
Comp
Model

PL-Series
CBSPLA

Pump
Comp
Model

L x W x H
Dimensions 

inches

Aprox.
Ship

Wt.lbs.
RPM CFM

Displ.
CFM
Del'y RPM CFM

Displ.
CFM
Del'y RPM CFM

Displ.
CFM
Del'y

1½ 30 HR1-3 R-10D NA NA 41½ x 20¼ x 44½ 300 575 11.2 6.0 542 10.5 5.3 NA NA NA
1½ 60 HR1-6 R-10D NA NA 51½ x 23¼ x 49 400 575 11.2 6.0 542 10.5 5.3 NA NA NA
1½ 80 HR1-8 R-10D NA NA 66½ x 23¼ x 49 425 575 11.2 6.0 542 10.5 5.3 NA NA NA
2 30 HR2-3 R-10D NA NA 41½ x 20¼ x 44½ 320 765 14.9 8.3 725 14.1 7.5 NA NA NA
2 60 HR2-6 R-10D NA NA 51½ x 23¼ x 49 425 765 14.9 8.3 725 14.1 7.5 NA NA NA
2 80 HR2-8 R-10D NA NA 66½ x 23¼ x 49 455 765 14.9 8.3 725 14.1 7.5 NA NA NA
3 60 HR3-6 R-15B HPL3-6 PL-15A 51½ x 23¼ x 49 425 485 14.1 10.9 440 12.8 9.7 380 11.0 8.0
3 80 HR3-8 R-15B HPL3-8 PL-15A 66½ x 23¼ x 49 485 485 14.1 10.9 440 12.8 9.7 380 11.0 8.0
3 120 HR3-12 R-15B HPL3-12 PL-15A 70½ x 25 x 52¾ 725 485 14.1 10.9 440 12.8 9.7 380 11.0 8.0
5 60 HR5-6 R-15B HPL5-6 PL-15A 51½ x 23¼ x 49 445 805 23.5 19.1 734 21.4 17.3 640 18.6 13.6
5 80 HR5-8 R-15B HPL5-8 PL-15A 66½ x 23¼ x 49 535 805 23.5 19.1 734 21.4 17.3 640 18.6 13.6
5 120 HR5-12 R-15B HPL5-12 PL-15A 70½ x 25 x 52¾ 765 805 23.5 19.1 734 21.4 17.3 640 18.6 13.6

7½ 80 HR7F-8 R-15B HPL7F-8 PL-15A 66½ x 23¼ x 49 570 990 28.7 23.9 990 28.7 23.1 870 25.5 18.2
7½ 120 HR7F-12 R-15B HPL7F-12 PL-15A 70½ x 23¼ x 52¾ 765 990 28.7 23.9 990 28.7 23.1 870 25.5 18.2
7½ 80 HR7-8 R-30D HPL7-8 PL-30A 66½ x 23¼ x 52¾ 665 670 39.6 30.0 575 33.5 25.8 520 30.2 21.3
7½ 120 HR7-12 R-30D HPL7-12 PL-30A 70½ x 25 x 53¼ 860 670 39.6 30.0 575 33.5 25.8 520 30.2 21.3
10 80 HR10-8 R-30D HPL10-8 PL-30A 66½ x 23¼ x 49¼ 675 810 47.3 37.3 740 43.1 34.8 640 37.1 27.5
10 120 HR10-12 R-30D HPL10-12 PL-30A 70½ x 25 x 53¼ 890 810 47.3 37.3 740 43.1 34.8 640 37.1 27.5
10 250 HR10-25 R-30D HPL10-25 PL-30A 87½ x 30 x 60½ 1295 810 47.3 37.3 740 43.1 34.8 640 37.1 27.5
15 80 HR15F-8 R-30D HPL15F-8 NA 66½ x 23¼ x 49¼ 675 1045 60.9 50.2 1045 60.9 49.0 900 52.5 42.6
15 120 HR15F-12 R-30D HPL15F-12 PL-30A 70½ x 25 x 53¼ 840 1045 60.9 50.2 1045 60.9 49.0 900 52.5 42.6
15 250 HR15F-25 R-30D HPL15F-25 PL-30A 88½ x 30 x 60½ 1275 1045 60.9 50.2 1045 60.9 49.0 900 52.5 42.6
15 120 HRA15-12 R-40A HPL15-12 PL-40A 72 x 27½ x 62 1110 890 71.1 59.0 770 61.5 53.7 700 55.9 45.8
15 250 HRA15-25 R-40A HPL15-25 PL-40A 89 x 30¼ x 64 1495 890 71.1 59.0 770 61.5 53.7 700 55.9 45.8
20 120 HRA20-12 R-70A HPL20-12 PL-70A 72 x 27½ x 64½ 1325 770 109.0 91.9 655 93.0 76.7 545 77.4 64.1
20 250 HRA20-25 R-70A HPL20-25 PL-70A 89 x 30¼ x 71½ 1790 770 109.0 91.9 655 93.0 76.7 545 77.4 64.1
25 120 HRA25-12 R-70A HPL25-12 PL-70A 72 x 27½ x 64½ 1365 890 127.8 102.1 770 109.4 90.1 660 93.7 76.8
25 250 HRA25-25 R-70A HPL25-25 PL-70A 89 x 30¼ x 71½ 1735 890 127.8 102.1 770 109.4 90.1 660 93.7 76.8
30 120 HRA30-12 R-70A HPL30-12 PL-70A 72 x 27½ x 64½ 1404 890 127.8 102.1 890 127.8 101.0 770 109.4 90.0
30 250 HRA30-25 R-70A HPL30-25 PL-70A 89 x 30¼ x 71½ 1774 890 127.8 102.1 890 127.8 101.0 770 109.4 90.0

Vertical Tank Mounted Units — Electric Driven 125 PSI Rating* 175 PSI Rating* 250 PSI Rating*

Motor
HP 

Tank
Cap
Gal.

R-Series
CASRSA

Pump
Comp
Model

PL-Series
CBSPLA

Pump
Comp
Model

L x W x H
Dimensions 

inches

Aprox.
Ship

Wt.lbs.
RPM CFM

Displ.
CFM
Del'y RPM CFM

Displ.
CFM
Del'y RPM CFM

Displ.
CFM
Del'y

1½ 60 VR1-6 R-10D NA NA 30½ x 24 x 76 400 575 11.2 6.0 542 10.5 5.3 NA NA NA 

1½ 80 VR1-8 R-10D NA NA 32½ x 24 x 75 425 575 11.2 6.0 542 10.5 5.3 NA NA NA 

2 60 VR2-6 R-10D NA NA 30½ x 24 x 76 425 765 14.9 8.3 725 14.1 7.5 NA NA NA

2 80 VR2-8 R-10D NA NA 32½ x 24 x 75 455 765 14.9 8.3 725 14.1 7.5 NA NA NA

3 60 VR3-6 R-15B VPL3-6 PL-15A 30½ x 24 x 76 425 485 14.1 10.9 440 12.8 9.7 380 11.0 8.0

3 80 VR3-8 R-15B VPL3-8 PL-15A 32½ x 24 x 75 485 485 14.1 10.9 440 12.8 9.7 380 11.0 8.0

3 120 VR3-12 R-15B VPL3-12 PL-15A 36 x 30 x 81 725 485 14.1 10.9 440 12.8 9.7 380 11.0 8.0

5 60 VR5-6 R-15B VPL5-6 PL-15A 30½ x 24 x 76 445 805 23.5 19.1 734 21.4 17.3 640 18.6 13.6

5 80 VR5-8 R-15B VPL5-8 PL-15A 32½ x 24 x 75 545 805 23.5 19.1 734 21.4 17.3 640 18.6 13.6

5 120 VR5-12 R-15B VPL5-12 PL-15A 36 x 30 x 81 765 805 23.5 19.1 734 21.4 17.3 640 18.6 13.6

7½ 80 VR7F-8 R-15B VPL7F-8 PL-15A 32½ x 24 x 75 635 990 28.7 23.9 990 28.7 23.1 870 25.5 18.2

7½ 120 VR7F-12 R-15B VPL7F-12 PL-15A 36 x 30 x 81 765 990 28.7 23.9 990 28.7 23.1 870 25.5 18.2

7½ 80 VR7-8 R-30D VPL7-8 PL-30A 42½ x 30 x 66¾ 665 670 39.6 30.0 575 33.5 25.8 520 30.2 21.3

7½ 120 VR7-12 R-30D VPL7-12 PL-30A 43½ x 30 x 81 800 670 39.6 30.0 575 33.5 25.8 520 30.2 21.3

10 80 VR10-8 R-30D VPL10-8 PL-30A 42½ x 30 x 66¾ 860 810 48.5 37.3 740 43.1 34.8 640 37.1 27.5

10 120 VR10-12 R-30D VPL10-12 PL-30A 43½ x 30 x 81 890 810 48.5 37.3 740 43.1 34.8 640 37.1 27.5

15 120 VR15F-12 R-30D VPL15F-12 PL-30A 43½ x 30 x 81 890   1045 63.5 50.2 1045 63.5 49.0 900 52.5 42.6

*Pressure Lubricated units are capable of 250 PSIG operation; units tested in accordance with CAGI/PNEUROP Acceptance Test Code PN2CPTC2.
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TWELVE-MONTH LIMITED WARRANTY 

 

MESSERSMITH MANUFACTURING, INC. (the Company), warrants to the 

original purchaser of this product that should this product or any part thereof be 

proven defective in material or workmanship within twelve months from the date of 

acceptance, such defects will be repaired or replaced (at the Company’s option) 

without charge for parts or labor. 

 

This warranty does not apply to any product or part thereof which has been 

damaged through alteration, mishandling, misuse, improper wiring, overheating, 

neglect, or accident.  You are responsible for keeping maintenance records since it 

may be necessary in some instances for you to show that the required maintenance 

has been performed. 

 

THIS WARRANTY DOES NOT COVER ANY EXPENSES INCURRED IN THE 

REMOVAL AND RE-INSTALLATION OF THIS PRODUCT.  INCIDENTAL OR 

CONSEQUENTIAL DAMAGES SUCH AS TELEPHONE CALLS, LOSS OF 

TIME, INCONVENIENCE OR COMMERCIAL LOSS ARE ALSO NOT 

COVERED. 

 

This warranty is in lieu of all other warranties, expressed or implied, and no person 

or representative is authorized to assume for the Company any other liability in 

connection with the sale of this product. 

 

Some states do not allow limitations on how long an implied warranty lasts or the 

exclusion or limitation of incidental or consequential damage, so the above 

limitations or exclusions may not apply to you. 

 

This warranty gives you specific rights, and you may have other rights, which vary 

from state to state. 

 

SERVICE 

 

Messersmith offers service through its local representative, Carl Bielenberg.  He 

may be reached at (802) 456-8993.Back up service is provided through the 

company headquarters at Bark River, Michigan. Gailyn Messersmith can be 

reached at 906-466-9010 or on his cell phone at 906-630-4120. 

 

MAINTENANCE 

 

It is recommended that ashes be cleaned from the grates on a daily basis. (This 

depends on the ash content of the material being burned. Fuel containing a large 

percentage of bark may require cleaning more often.)  The ashes must be removed 

from the boiler periodically and from the container at the base of the collection tube 

of the cyclone. Maintenance also includes oiling chains, greasing bearings, and 

checking adjustments of the entire system. 
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Attachment 3-3 
 

Calibration Remarks 

 

 

“Please summarize the manufacturer’s recommended methods and frequency for metering system 

calibration and provide reference for source document (e.g. owners/operators manual):” 

 

 

Electromagnetic Flow Meter:   

 

Manufacturer does not recommend altering factory calibration settings.  The unit is self-

calibrating.  This is fully addressed in the "Instruction Manual" which is apparently not available 

online.  Please find Chapter 9 of the “Instruction Manual” below. 

 

Pressure Transmitter: 

 The Ashcroft A2XB cannot be calibrated.  The manufacturer recommends that the sensor 

be checked once per year against a known pressure.  If there is measureable drift, then the 

sensor needs to be sent back to the factory and/or replaced.  

 



Central Station Steam Company 

9. CMag-Prover-Calibration 

9.1 Calibration Items 

When you check or calibrate the converter or check the excitation current, you have to change the mode to 
the calibration mode. 

You can check or change the zero and span of the converter and the excitation current value as described 
below. 

However, calibration is already performed when shipped from the factory. Do not perform 
change calibration unless it is specificity required. 

Items Function items Disolav example 
9.2.l 0 % flow rate calibration CAL 0% 
9.2.2 50 % flow rate calibration CAL 50% 
9.2.3 I 00 % flow rate calibration CAL 100% 
9.2.4 Checking the excitation current output EXCDSPL 
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Central Station Steam Company 

9.2 Calibration Using CMag-Prover's Built-In Signal Source 

9.2.1 0 % Flow Rate Calibration (Zero Calibration) 

Using CMag-Prover's internal calibration circuit, 0% flow rate calibration (hereafter called zero 
calibration) can be performed. 

•Zero oint check I calibration 
Switch operation 

STE Pl 

STEP2 

CD 
Longer 

STEP3 

STEP4 (=END) 

3 CAL 100% 
4 EXC DSPL 
5 EXIT 
~WO~ 

0. 1 

" 

0. 1 

96 

ADJUSTING 

0.0 

" 

Description 
Select "CAL O" from the setting item 
selection menu. 

When the calibration screen is selected, the 
internal simulation circuit starts working and 
0% value using the internal simulation 
signal appears. 
Then push and hold~ longer. 
* Pushing~ returns you to the setting 
menu. 

The title of the screen changes to "ADJ 
READY" and the converter is is ready for 
calibration. 

Pushing[[QJ returns you to the previous 
screen. 

Push 
rate. 

It takes several seconds to perfonn 
calibration for 0% flow rate and the 
simulated value of 0% after calibration 
appears. 

Pushing (]gJ returns you to the setting 
menu. 

Note I: To perform calibration, push and hold~ longer. 

Note 2: To cancel the adjustment when ADJ READY is displayed, push[ill . 
The screen returns to the zero display using the simulation input. 
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Central Station Steam Company 

9.2.2 50 % Flow Rate Calibration 
Using CMag-Prover's internal calibration circuit, 50% flow rate calibration can be performed. For 
calibration procedure, see the calibration procedure for 0% flow rate. (For 50% flow rate calibration, 
select "CAL 50" from the setting menu.) 

9.2.3 100 % Flow Rate Calibration (Span Calibration} 
Using CMag-Prover's internal calibration circuit, I 00% flow rate calibration can be performed. For 
calibration procedure, see the calibration procedure for 0% flow rate. (For 100% flow rate calibration, 
select "CAL 100%" from the setting menu.) 

9.2.4 Checking the Excitation Current 

You can monitor the exciting current value. 

STEP1 

exam le . 
1 CAL 0% 
2 CAL 50% 

~ 

0. 1998 

A 
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Description 
Select "EX DSPL" in the setting item 
selection screen. 

The excitation current value appears. 

Pushing [ill] returns you to the setting 
menu. 
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Sample (June) Boiler Checklist 
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Calculation Spreadsheet 
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Date Net Weight
(lbs)

Period Total
(lbs)

MWh Based 
Upon Feedwater 

Data
(March - May)

MWH using 
Ave MWh per lb 

(Line 53)
(Jan 15 - Feb)

1/10/2014 72,860
1/13/2014 70,700
1/14/2014 73,020
1/16/2014 74,040
1/17/2014 70,080
1/20/2014 74,580
1/23/2014 72,580
1/24/2014 77,180
1/27/2014 76,460
1/29/2014 70,300 588,240 505
1/31/2014 77,920
2/4/2014 63,560
2/4/2014 71,700
2/6/2014 65,740

2/11/2014 62,540
2/11/2014 72,280
2/13/2014 66,900
2/14/2014 75,760
2/18/2014 71,920
2/20/2014 74,060
2/21/2014 64,580
2/25/2014 70,140 837,100 719
2/28/2014 68,900
3/3/2014 70,860
3/6/2014 66,480
3/7/2014 71,800
3/1/2014 72,280

3/14/2014 77,620
3/18/2014 69,240
3/20/2014 70,960
3/25/2014 69,640
3/27/2014 69,600
3/28/2014 72,820 780,200 614
4/3/2014 68,940
4/4/2014 68,220
4/9/2014 68,800

4/14/2014 61,620
4/15/2014 63,400
4/18/2014 64,660
4/21/2014 60,160
4/22/2014 59,240
4/29/2014 56,980 572,020 569
5/2/2014 62,080
5/6/2014 67,980
5/6/2014 68,520

5/12/2014 63,900
5/14/2014 65,420
5/22/2014 66,360
5/22/2014 64,160
5/27/2014 70,240
5/28/2014 65,220 593,880 489

0.0008589Average MWh per pound (March - May)

Chip Deliveries: January - May



Month: March

Boiler: #1

Day
Cumulative Total 

Feedwater 
(lbs)

Daily Net Feedwater
 (lbs)

Supply Steam 
Pressure 

(PSI Gauge)

Supply Steam 
Specific Enthalpy

(Btu/lb)

Feedwater Specific 
Enthalpy @ 240˚F

(Btu/lb)

Daily Useful Thermal 
Energy (minus 2%)

(Btu)

Feb 31 174,458.0
March 1 273,552.0 99,094.0 86.0 1,188.4 208.6 95,147,541.8

2 357,991.0 71,961.0 83.0 1,187.8 208.6 69,052,811.3
3 434,750.0 76,759.0 81.0 1,187.4 208.6 73,626,818.3
4 98,750.0 98,750.0 85.0 1,188.2 208.6 94,797,886.8
5 192,609.0 93,859.0 81.0 1,187.4 208.6 90,029,046.0
6 280,651.0 88,042.0 81.0 1,187.4 208.6 84,449,411.0
7 280,651.0 0.0 off 0.0
8 280,651.0 0.0 off 0.0
9 280,651.0 0.0 off 0.0

10 280,651.0 0.0 off 0.0
11 280,651.0 0.0 off 0.0
12 280,651.0 0.0 off 0.0
13 280,651.0 0.0 off 0.0
14 36,269.0 36,269.0 82.0 1,187.6 208.6 34,796,137.7
15 60,826.0 24,557.0 86.0 1,188.4 208.6 23,579,007.7
16 77,169.0 16,343.0 84.0 1,188.0 208.6 15,685,727.0
17 77,169.0 0.0 off 0.0
18 95,481.0 18,312.0 71.0 1,185.4 208.6 17,528,880.0
19 200,627.0 105,146.0 84.0 1,188.0 208.6 100,917,301.3
20 280,998.0 80,371.0 74.0 1,186.1 208.6 76,989,036.5
21 345,374.0 64,376.0 80.0 1,187.1 208.6 61,730,185.0
22 423,472.0 78,098.0 84.0 1,188.0 208.6 74,957,101.5
23 505,534.0 82,062.0 80.0 1,187.1 208.6 78,689,301.0
24 571,518.0 65,984.0 85.0 1,188.2 208.6 63,343,227.9
25 652,780.0 81,262.0 78.0 1,186.9 208.6 77,906,253.2
26 740,148.0 87,368.0 85.0 1,188.2 208.6 83,871,410.3
27 827,101.0 86,953.0 82.0 1,187.6 208.6 83,421,890.8
28 827,101.0 0.0 off 0.0
29 827,101.0 0.0 off 0.0
30 827,101.0 0.0 off 0.0
31 827,101.0 0.0 off 0.0

1,300,518,975.1
381.2

Monthly Total (Btu)
Monthly Total (MWh)

March: Boiler 1



Month: March

Boiler: #2

Day
Cumulative Total 

Feedwater 
Daily Net Feedwater

 (lbs)
Supply Steam 

Pressure 
Supply Steam 

Specific Enthalpy
Feedwater Specific 
Enthalpy @ 240˚F

Daily Useful Thermal 
Energy (minus 2%)

Feb 31 0.0
March 1 0.0 0.0 off 0.0

2 0.0 0.0 off 0.0
3 0.0 0.0 off 0.0
4 0.0 0.0 off 0.0
5 0.0 0.0 off 0.0
6 0.0 0.0 off 0.0
7 78,189.0 78,189.0 85.0 1,188.2 208.6 75,059,766.8
8 164,233.0 86,044.0 83.0 1,187.8 208.6 82,566,669.4
9 232,646.0 68,413.0 83.0 1,187.8 208.6 65,648,198.1

10 308,800.0 76,154.0 82.0 1,187.6 208.6 73,061,431.8
11 342,697.5 33,897.5 71.0 1,185.4 208.6 32,447,859.9
12 376,595.0 33,897.5 84.0 1,188.0 208.6 32,534,230.7
13 413,384.0 36,789.0 80.0 1,187.1 208.6 35,276,994.2
14 422,850.0 9,466.0 82.0 1,187.6 208.6 9,081,591.4
15 436,850.0 14,000.0 86.0 1,188.4 208.6 13,442,444.4
16 446,084.0 9,234.0 84.0 1,188.0 208.6 8,862,632.5
17 47,750.0 47,750.0 85.0 1,188.2 208.6 45,838,978.2
18 47,750.0 0.0 off 0.0
19 47,750.0 0.0 off 0.0
20 47,750.0 0.0 off 0.0
21 47,750.0 0.0 off 0.0
22 47,750.0 0.0 off 0.0
23 47,750.0 0.0 off 0.0
24 47,750.0 0.0 off 0.0
25 47,750.0 0.0 off 0.0
26 47,750.0 0.0 off 0.0
27 47,750.0 0.0 off 0.0
28 69,725.0 21,975.0 85.0 1,188.2 208.6 21,095,529.7
29 126,373.0 56,648.0 80.0 1,187.1 208.6 54,319,801.2
30 194,263.0 124,538.0 55.0 1,181.5 208.6 118,736,098.4
31 256,712.0 130,339.0 80.0 1,187.1 208.6 124,982,145.3

792,954,371.8
232.4

Monthly Total (Btu)
Monthly Total (MWh)

March: Boiler 2



Month: April

Boiler: #1

Day
Cumulative Total 

Feedwater 
(lbs)

Daily Net Feedwater
 (lbs)

Supply Steam 
Pressure 

(PSI Gauge)

Supply Steam 
Specific Enthalpy

(Btu/lb)

Feedwater Specific 
Enthalpy @ 240˚F

(Btu/lb)

Daily Useful Thermal 
Energy (minus 2%)

(Btu)

1 Boiler Off
2 Boiler Off
3 Boiler Off
4 Boiler Off
5 Boiler Off
6 Boiler Off
7 Boiler Off
8 Boiler Off
9 Boiler Off

10 Boiler Off
11 Boiler Off
12 Boiler Off
13 Boiler Off
14 Boiler Off
15 Boiler Off
16 Boiler Off
17 Boiler Off
18 Boiler Off
19 Boiler Off
20 Boiler Off
21 Boiler Off
22 Boiler Off
23 Boiler Off
24 Boiler Off
25 Boiler Off
26 Boiler Off
27 Boiler Off
28 Boiler Off
29 Boiler Off
30 Boiler Off
31 Boiler Off

April: Boiler 1



Month: April

Boiler: #2

Day
Cumulative Total 

Feedwater 
(lbs)

Daily Net Feedwater
 (lbs)

Supply Steam 
Pressure 

(PSI Gauge)

Supply Steam 
Specific Enthalpy

(Btu/lb)

Feedwater Specific 
Enthalpy @ 240˚F

(Btu/lb)

Daily Useful Thermal 
Energy (minus 2%)

(Btu)

March 31 256,712.0
April 1 341,141.0 84,429.0 87.0 1,188.6 208.6 81,083,129.4

2 71,961.0 71,961.0 80.0 1,187.1 208.6 69,003,446.1
3 137,200.0 65,239.0 83.0 1,187.8 208.6 62,602,470.2
4 223,483.0 86,283.0 86.0 1,188.4 208.6 82,846,745.0
5 270,564.0 47,081.0 83.0 1,187.8 208.6 45,178,296.7
6 333,591.0 63,027.0 81.0 1,187.4 208.6 60,455,158.1
7 405,113.0 71,522.0 86.0 1,188.4 208.6 68,673,607.7
8 471,068.0 65,955.0 82.0 1,187.6 208.6 63,276,607.0
9 527,344.0 56,276.0 82.0 1,187.6 208.6 53,990,665.4

10 597,914.0 70,570.0 84.0 1,188.0 208.6 67,731,858.1
11 670,634.0 72,720.0 84.0 1,188.0 208.6 69,795,390.7
12 741,440.0 70,806.0 84.0 1,188.0 208.6 67,958,366.8
13 805,960.0 64,520.0 86.0 1,188.4 208.6 61,950,465.2
14 860,416.0 54,456.0 85.0 1,188.2 208.6 52,276,594.6
15 913,463.0 53,047.0 86.0 1,188.4 208.6 50,934,382.0
16 975,140.0 61,677.0 84.0 1,188.0 208.6 59,196,511.4
17 1,053,526.0 78,386.0 83.0 1,187.8 208.6 75,218,155.2
18 1,132,423.0 78,897.0 81.0 1,187.4 208.6 75,677,576.4
19 1,206,985.0 74,562.0 84.0 1,188.0 208.6 71,563,310.2
20 1,277,127.0 70,142.0 83.0 1,187.8 208.6 67,307,323.3
21 1,369,489.0 92,362.0 71.0 1,185.4 208.6 88,412,102.1
22 1,430,169.0 60,680.0 79.0 1,187.1 208.6 58,183,115.1
23 1,487,843.0 57,674.0 71.0 1,185.4 208.6 55,207,548.3
24 1,532,851.0 45,008.0 85.0 1,188.2 208.6 43,206,716.8
25 1,607,201.0 74,350.0 84.0 1,188.0 208.6 71,359,836.3
26 1,684,563.0 77,362.0 84.0 1,188.0 208.6 74,250,701.5
27 1,740,945.0 56,382.0 84.0 1,188.0 208.6 54,114,462.6
28 1,817,892.0 76,947.0 80.0 1,187.1 208.6 73,784,524.5
29 1,866,579.0 48,687.0 85.0 1,188.2 208.6 46,738,478.1
30 1,939,128.0 72,549.0 83.0 1,187.8 208.6 69,617,048.2

1,941,594,593.0
569.0

Monthly Total (Btu)
Monthly Total (MWh)

April: Boiler 2



Month: May

Boiler: #1

Day
Cumulative Total 

Feedwater 
(lbs)

Daily Net Feedwater
 (lbs)

Supply Steam 
Pressure 

(PSI Gauge)

Supply Steam 
Specific Enthalpy

(Btu/lb)

Feedwater Specific 
Enthalpy @ 240˚F

(Btu/lb)

Daily Useful Thermal 
Energy (minus 2%)

(Btu)

1 Boiler Off
2 Boiler Off
3 Boiler Off
4 Boiler Off
5 Boiler Off
6 Boiler Off
7 Boiler Off
8 Boiler Off
9 Boiler Off

10 Boiler Off
11 Boiler Off
12 Boiler Off
13 Boiler Off
14 Boiler Off
15 Boiler Off
16 Boiler Off
17 Boiler Off
18 Boiler Off
19 Boiler Off
20 Boiler Off
21 Boiler Off
22 Boiler Off
23 Boiler Off
24 Boiler Off
25 Boiler Off
26 Boiler Off
27 Boiler Off
28 Boiler Off
29 Boiler Off
30 Boiler Off
31 Boiler Off

May: Boiler 1



Month: May

Boiler: #2

Day
Cumulative Total 

Feedwater 
(lbs)

Daily Net Feedwater
 (lbs)

Supply Steam 
Pressure 

(PSI Gauge)

Supply Steam 
Specific Enthalpy

(Btu/lb)

Feedwater Specific 
Enthalpy @ 240˚F

(Btu/lb)

Daily Useful Thermal 
Energy (minus 2%)

(Btu)

April 30 1,939,128.0
1 2,006,084.0 66,956.0 84.0 1,188.0 208.6 64,263,203.8
2 2,054,865.0 48,781.0 84.0 1,188.0 208.6 46,819,155.0
3 2,115,841.0 60,976.0 84.0 1,188.0 208.6 58,523,703.8
4 2,174,371.0 58,530.0 84.0 1,188.0 208.6 56,176,075.6
5 2,232,912.0 58,541.0 84.0 1,188.0 208.6 56,186,633.2
6 2,306,229.0 73,317.0 84.0 1,188.0 208.6 70,368,380.9
7 2,376,786.0 70,557.0 84.0 1,188.0 208.6 67,719,380.9
8 72,812.0 72,812.0 84.0 1,188.0 208.6 69,883,690.7
9 146,744.0 73,932.0 89.0 1,188.9 208.6 71,023,855.2

10 204,360.0 57,616.0 85.0 1,188.2 208.6 55,310,127.0
11 256,244.0 51,884.0 83.0 1,187.8 208.6 49,787,191.2
12 311,482.0 55,238.0 82.0 1,187.6 208.6 52,994,818.0
13 369,763.0 58,281.0 84.0 1,188.0 208.6 55,937,089.7
14 427,919.0 58,156.0 85.0 1,188.2 208.6 55,828,515.5
15 481,340.0 53,421.0 87.0 1,188.6 208.6 51,303,957.8
16 530,939.0 49,599.0 84.0 1,188.0 208.6 47,604,257.2
17 579,973.0 49,034.0 85.0 1,188.2 208.6 47,071,590.7
18 633,999.0 54,026.0 84.0 1,188.0 208.6 51,853,214.7
19 682,900.0 48,901.0 85.0 1,188.2 208.6 46,943,913.5
20 739,485.0 56,585.0 83.0 1,187.8 208.6 54,298,207.8
21 790,770.0 51,285.0 85.0 1,188.2 208.6 49,232,502.5
22 839,800.0 49,030.0 82.0 1,187.6 208.6 47,038,921.1
23 882,719.0 42,919.0 83.0 1,187.8 208.6 41,184,497.3
24 935,995.0 53,276.0 84.0 1,188.0 208.6 51,133,377.8
25 988,439.0 52,444.0 81.0 1,187.4 208.6 50,304,001.6
26 1,038,449.0 50,010.0 84.0 1,188.0 208.6 47,998,727.8
27 1,089,817.0 51,368.0 83.0 1,187.8 208.6 49,292,044.5
28 1,140,424.0 50,607.0 83.0 1,187.8 208.6 48,561,799.1
29 1,210,350.0 69,926.0 77.0 1,186.7 208.6 67,024,672.4
30 1,251,172.0 40,822.0 82.0 1,187.6 208.6 39,164,243.1
31 1,300,101.0 48,929.0 84.0 1,188.0 208.6 46,961,202.8

1,667,792,952.0
488.8

Monthly Total (Btu)
Monthly Total (MWh)

May: Boiler 2



Month: June 2014

Boiler: #1

Day
Cumulative Total 

Feedwater 
(lbs)

Daily Net 
Feedwater

 (lbs)

Supply Steam 
Pressure 

(PSI Gauge)

Supply Steam 
Specific Enthalpy

(Btu/lb)

Feedwater Specific 
Enthalpy @ 240˚F

(Btu/lb)

Daily Useful 
Thermal Energy 

(minus 2%)
(Btu)

1 Boiler Off
2 Boiler Off
3 Boiler Off
4 Boiler Off
5 Boiler Off
6 Boiler Off
7 Boiler Off
8 Boiler Off
9 Boiler Off

10 Boiler Off
11 Boiler Off
12 Boiler Off
13 Boiler Off
14 Boiler Off
15 Boiler Off
16 Boiler Off
17 Boiler Off
18 Boiler Off
19 Boiler Off
20 Boiler Off
21 Boiler Off
22 Boiler Off
23 Boiler Off
24 Boiler Off
25 Boiler Off
26 Boiler Off
27 Boiler Off
28 Boiler Off
29 Boiler Off
30 Boiler Off

June: Boiler 1



Month: June 2014

Boiler: #2

Day
Cumulative Total 

Feedwater 
(lbs)

Daily Net Feedwater
 (lbs)

Supply Steam 
Pressure 

(PSI Gauge)

Supply Steam 
Specific Enthalpy

(Btu/lb)

Feedwater Specific 
Enthalpy @ 240˚F

(Btu/lb)

Daily Useful Thermal 
Energy (minus 2%)

(Btu)

May 30 1,300,101.0
1 1,351,614.0 51,513.0 82.0 1,187.6 208.6 49,421,088.0
2 1,388,146.0 36,532.0 83.0 1,187.8 208.6 35,055,617.7
3 21,250.0 21,250.0 83.0 1,187.8 208.6 20,391,215.3
4 42,433.0 21,183.0 84.0 1,188.0 208.6 20,331,074.8
5 59,639.0 17,206.0 84.0 1,188.0 208.6 16,514,019.4
6 76,170.0 16,531.0 85.0 1,188.2 208.6 15,869,406.2
7 96,260.0 20,090.0 84.0 1,188.0 208.6 19,282,032.4
8 125,788.0 72,812.0 85.0 1,188.2 208.6 69,897,961.8
9 154,730.0 28,942.0 83.0 1,187.8 208.6 27,772,355.4

10 181,890.0 27,160.0 84.0 1,188.0 208.6 26,067,695.4
11 245,760.0 63,870.0 80.0 1,187.1 208.6 61,244,981.3
12 284,417.0 38,657.0 83.0 1,187.8 208.6 37,094,739.2
13 327,730.0 43,313.0 84.0 1,188.0 208.6 41,571,063.8
14 385,675.0 57,945.0 82.0 1,187.6 208.6 55,591,888.3
15 432,947.0 47,272.0 84.0 1,188.0 208.6 45,370,843.1
16 478,477.0 45,530.0 83.0 1,187.8 208.6 43,689,977.9
17 522,135.0 43,658.0 84.0 1,188.0 208.6 41,902,188.8
18 564,821.0 42,686.0 83.0 1,187.8 208.6 40,960,913.6
19 614,062.0 49,241.0 83.0 1,187.8 208.6 47,251,003.8
20 662,173.0 48,111.0 80.0 1,187.1 208.6 46,133,666.8
21 713,627.0 51,454.0 85.0 1,188.2 208.6 49,394,738.9
22 767,081.0 53,454.0 84.0 1,188.0 208.6 51,304,219.1
23 819,810.0 52,729.0 85.0 1,188.2 208.6 50,618,711.6
24 869,073.0 49,263.0 86.0 1,188.4 208.6 47,301,081.3
25 921,603.0 52,530.0 83.0 1,187.8 208.6 50,407,084.1
26 972,617.0 51,014.0 83.0 1,187.8 208.6 48,952,350.8
27 1,016,359.0 43,742.0 85.0 1,188.2 208.6 41,991,383.9
28 1,065,738.0 49,379.0 83.0 1,187.8 208.6 47,383,426.7
29 1,114,606.0 48,868.0 85.0 1,188.2 208.6 46,912,234.2
30 1,163,340.0 48,734.0 85.0 1,188.2 208.6 46,783,597.1

1,242,462,560.6
364.1

Monthly Total (Btu)
Monthly Total (MWh)

June: Boiler 2



Month: July 2014

Boiler: #1

Day
Cumulative Total 

Feedwater 
(lbs)

Daily Net Feedwater
 (lbs)

Supply Steam 
Pressure 

(PSI Gauge)

Supply Steam 
Specific Enthalpy

(Btu/lb)

Feedwater Specific 
Enthalpy @ 240˚F

(Btu/lb)

Daily Useful 
Thermal Energy 

(minus 2%)
(Btu)

1 Boiler Off
2 Boiler Off
3 Boiler Off
4 Boiler Off
5 Boiler Off
6 Boiler Off
7 Boiler Off
8 Boiler Off
9 Boiler Off

10 Boiler Off
11 Boiler Off
12 Boiler Off
13 Boiler Off
14 Boiler Off
15 Boiler Off
16 Boiler Off
17 Boiler Off
18 Boiler Off
19 Boiler Off
20 Boiler Off
21 Boiler Off
22 Boiler Off
23 Boiler Off
24 Boiler Off
25 Boiler Off
26 Boiler Off
27 Boiler Off
28 Boiler Off
29 Boiler Off
30 Boiler Off
31 Boiler Off

July: Boiler 1



Month: July 2014

Boiler: #2

Day
Cumulative Total 

Feedwater 
(lbs)

Daily Net 
Feedwater

 (lbs)

Supply Steam 
Pressure 

(PSI Gauge)

Supply Steam 
Specific Enthalpy

(Btu/lb)

Feedwater Specific 
Enthalpy @ 240˚F

(Btu/lb)

Daily Useful 
Thermal Energy 

(minus 2%)
(Btu)

June 30 1,163,340.0
1 1,207,792.0 44,452.0 85.0 1,188.2 208.6 42,672,968.7
2 44,894.0 44,894.0 84.0 1,188.0 208.6 43,088,480.0
3 91,538.0 46,644.0 78.0 1,186.9 209.6 44,672,106.2
4 140,873.0 49,335.0 81.0 1,187.4 210.6 47,225,169.0
5 198,099.0 57,226.0 85.0 1,188.2 211.6 54,767,490.9
6 243,821.0 45,722.0 86.0 1,188.4 212.6 43,721,872.8
7 293,078.0 49,257.0 85.0 1,188.2 213.6 47,044,306.6
8 46,475.0 46,475.0 84.0 1,188.0 214.6 44,332,623.3
9 97,174.0 50,699.0 83.0 1,187.8 215.6 48,302,285.9

10 142,807.0 45,633.0 83.0 1,187.8 216.6 43,431,052.6
11 199,835.0 57,028.0 84.0 1,188.0 217.6 54,231,495.2
12 247,865.0 48,030.0 85.0 1,188.2 218.6 45,637,078.2
13 295,653.0 47,788.0 83.0 1,187.8 219.6 45,341,569.8
14 348,867.0 53,214.0 84.0 1,188.0 220.6 50,448,074.6
15 392,418.0 43,551.0 85.0 1,188.2 221.6 41,253,188.3
16 423,346.0 30,928.0 81.0 1,187.4 222.6 29,241,638.4
17 473,083.0 49,737.0 85.0 1,188.2 223.6 47,015,321.7
18 515,764.0 42,681.0 86.0 1,188.4 224.6 40,311,974.0
19 566,014.0 50,250.0 84.0 1,188.0 225.6 47,391,910.7
20 607,358.0 41,344.0 81.0 1,187.4 226.6 38,927,633.4
21 654,880.0 47,522.0 84.0 1,188.0 227.6 44,725,929.1
22 698,125.0 43,245.0 81.0 1,187.4 228.6 40,632,768.5
23 744,900.0 46,775.0 83.0 1,187.8 229.6 43,922,033.7
24 794,155.0 49,255.0 81.0 1,187.4 230.6 46,183,192.2
25 841,826.0 47,671.0 83.0 1,187.8 231.6 44,669,948.5
26 888,688.0 46,862.0 84.0 1,188.0 232.6 43,875,138.0
27 935,280.0 46,592.0 82.0 1,187.6 233.6 43,558,422.8
28 981,524.0 46,244.0 85.0 1,188.2 234.6 43,214,953.3
29 1,027,360.0 45,836.0 83.0 1,187.8 235.6 42,770,790.8
30 1,071,480.0 44,120.0 84.0 1,188.0 236.6 41,134,955.5
31 1,128,182.0 56,702.0 82.0 1,187.6 237.6 52,787,895.0

1,386,534,267.7
406.4

Monthly Total (Btu)
Monthly Total (MWh)

July: Boiler 2



Supply Steam Pressure 
(PSI Gauge)

Supply Steam Specific 
Enthalpy
(Btu/lb)

55.0 1,181.5

71.0 1,185.4

74.0 1,186.1

77.0 1,186.7

78.0 1,186.9

79.0 1,187.1

80.0 1,187.1

81.0 1,187.4

82.0 1,187.6

83.0 1,187.8

84.0 1,188.0

85.0 1,188.2

86.0 1,188.4

87.0 1,188.6

89.0 1,188.9

Saturated Steam Enthalpy values
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