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Project Summary

This project involves the addition of air-assisted backwash to five sand filters at AECI’s water
treatment plant at the Thomas Hill facility. It is anticipated that air-assisted backwash will improve the
cleaning of the sand filter media while shortening the backwash time and using less water.
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DNR Design Guide on Air-Assisted Backwash

DNR'’s Design Guide for Community Water Systems contains the following section pertaining to air
scour (emphasis added).

H. Air Scouring. Air scouring may be considered in place of surface wash based
on the following standards:

(I) Air scouring controls must allow the operator to control the air and
water flow rates and duration. Provide manual over-ride to the

automated backwash controls for backwashing the filters including air

scour. Automated backwash controls shall not automatically start

filter backwash. Filter backwashing must be initiated manually;

(IT) Air flow for air scouring the filter must be 3 - 5 cubic feet per minute
per square foot of filter area when the air is introduced in the

underdrain; a lower air rate shall be used when the air scour

distribution system is placed above the underdrains;

(ITI)A method for avoiding excessive loss of the filter media during
backwashing must be provide;

(IV)Air scouring should be followed by a fluidization wash to restratify the
media;

(V) Air must be free from contamination;

(VI)Air scour distribution system should be placed at or below the media and
supporting bed interface; if placed at the interface, the air scour

nozzles shall be designed to prevent media from clogging the nozzles or
entering the air distribution system;

(VII)Piping for the air distribution system shall not be flexible hose which
may collapse when not under pressure and shall not be relatively soft
material which may erode at the orifice opening with the passage of air

at high velocity;

(VIIT)Air delivery piping shall not pass down through the filter media unless
a minimum of two (2) anti-seepage collars, six (6) inches apart are

provided in each pipe. The anti-seepage collars shall extend three (3)
inches out from the pipe and be continuous around the entire

circumference of the pipe. No arrangement in the filter design shall

allow short circuiting between the applied unfiltered water and the

filtered water;

(IX)Consideration should be given to maintenance and replacement of air
line;

(X) When air scour is provided, the backwash water must be variable and
should not exceed eight (8) gallons per minute per square foot unless
operating experience shows that higher rate is necessary to remove

scoured particles from the filter media surfaces;

(XI)The filter underdrain shall be designed to accommodate air scour piping
when the piping is installed in the underdrain; and

(XIT)Subparagraph (4) (C)1.J. must be followed when backwashing filters.

Adding Air

Gary Haggard of nozzle manufacturer EnviroQuip provided information on the use of the FlexKleen
nozzles with air-assisted backwash. Air can be introduced anywhere beneath the filter floor. No air
distribution piping is required, as the air should quickly self-distribute into a 2 - 3" blanket. Gary warned
that a deeper air blanket could cause damage. All of the air should enter the 3/16” holes on the side of
the nozzles’ tailpipes, rather than the bottom of the tailpipes.

While DNR specifies 3-5 scfm/ft? of filter area, EnviroQuip recommends 2 scfm/ft? of filter area, with a
maximum of 3. Therefore, we have selected a flow rate of 3 scfm/ft? of filter area, which corresponds to
an air flow of 260 scfm.



Compressed Air Supply

Large quantities of compressed air are provided for the power plant operations at Thomas Hill Energy
Center. Four large compressors (~7,000 scfm) feed six service air receivers and two large air dryers.
The air dryers are about 50 feet from the water treatment filters. With anticipated air requirements for
filter backwash of 260 scfm for about five minutes per day, the air requirements are negligible.
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Assuming air supply pressure of 100-110 psi, the graph above indicates that a 1.5” air line would be
expected to be able to supply almost 500 scfm of air.

The following graph indicates that, even at a flow as high as 500 scfm, a pressure drop of less than 5
psi through one hundred feet of 1.5 air line would be expected. (The filters are about one hundred feet
from the air supply.)
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Existing Backwash Protocol

Filters are currently backwashed based on loss of head. (Specifically, when a filter has six feet of
water above the media surface.) This tends to occur every three or four days. A backwash cycle is
manually initiated, then controlled by SCADA as follows:

t=0 min.

t=5 min.
t=10 min.
t=20 min.

inlet valve closes

outlet valve closes

surface wash pumps turn on

backwash pump turns on (takes a couple minutes to reach full flow of 1,500 gpm)
surface wash pumps turn off

backwash pumps turn off

inlet valve opens

waste rinse valve opens

filter effluent is wasted until turbidity < 0.2 NTU

A complete backwash cycle takes a filter out of service for 60 to 75 minutes and uses about 25,000
gallons of water from the clearwell.

Proposed Backwash Protocol

Backwash protocol will change with the addition of air scour. Certainly, the protocol will evolve over
time, but the following general, untimed guidelines are provided as a kickoff point for further refinement.

inlet valve closes

outlet valve closes

filter to waste until water level is at least 6” below washwater troughs
filter-to-waste valve closes

air valve opens to initiate air scour

air scour operates for approximately 4 minutes

air valve closes

media is allowed to settle for 1 - 2 minutes

backwash pump turns on and is ramped up to 700 gpm*

. backwash pumps run until washwater turbidity < 10 NTU
. backwash pumps turn off

. inlet valve opens

. waste rinse valve opens

. filter effluent is wasted until turbidity < 0.2 NTU

. filter returns to service

* DNR guidelines state that backwash rates must be variable and should not exceed a maximum of 8
gpm/ft2 when air scour is provided.
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Specifications

Air piping shall be 1.5” carbon steel.

Solenoid Valves: 1-1/2" Asco Red Hat 8210G56: or approved equal (AC power)
Ball Valves: 1.5” Watts Series B6000 bronze ball valve or approved equal
Pressure Regulator: 1-1/2" Fairchild # 100512 (2-100psig) or approved equal
Air Filter: 1.5” Numatics Filter Model #F50B-12 A or approved equal

Flow Meter: 1-1/2" UFM Insite Meter 1IS-500 SCFM-12-F-F or approved equal

equipment literature is appended



\ General Service Solenopiﬁt\c;;i\rﬁi
SV

Brass or Stainless Steel Bodies

Red-lap 3/8" to 2 1/2" NPT

Features

¢ Wide range of pressure ratings, sizes, and resilient
materials provide long service life and low
internal leakage

¢ High Flow Valves for liquid, corrosive, and air/inert

gas service
e Industrial applications include:
- Car wash - Laundry equipment
- Air compressors - Industrial water control
- Pumps
Construction
Valve Parts in Contact with Fluids
Body Brass 304 Stainless Steel
Seals and Discs NBR or PTFE
Disc-Holder PA
Core Tube 305 Stainless Steel NC sz
Core and Plugnut 430F Stainless Steel
Springs 302 Stainless Steel NO mz[ﬂﬂ
Shading Coil Copper Silver
Electrical =
Watt Rating and Power [
Consumption Spare Coil Part Number
?:t:illl[;r: AC General Purpose | Explosionproof
Classof | DC VA VA
Insulation | Watts | Watts | Holding | Inrush | AC DC AC DC
F - 6.1 16 40 |238210| - 238214 -
F 11.6 | 10.1 25 70 | 238610238710 | 238614 | 238714 ’
F 16.8 | 16.1 35 180 |272610| 97617 | 272614 | 97617
F - 171 40 93 238610 - 238614 - I =N
F = 20 43 240 | 99257 = 99257 =
F - 201 48 240 |272610 - 272614 -
H 30.6 = = = = 74073 s 74073
H 40.6 - - - - 238910 - 238914 Nominal Ambient Temp. Ranges
Standard Voltages: 24, 120, 240, 480 volts AC, 60 Hz (or 110, 220 volts AC, 50 RedHat 11/
Hz). 6, 12, 24, 120, 240 volts DC. Must be specified when ordering. RedHat  AC: 32°F to 125°7F (0°C to 52C)
Other voltages available when required. RedHat Il DC: 32°F to 104°F (0°C to 40°C)

RedHat DC: 32°F to 77°F (0°C to 25°C)
(104°F/40°C occasionally)

Solenoid Enclosures Refer to Engineering Section for details.

Standard: RedHat I - Watertight, Types 1, 2, 3, 3S, 4, and 4X; RedHat - Type I.
Optional: RedHat Il - Explosionproof and Watertight, Types 3, 3S, 4, 4X, 6, 6P, Approvals
7, and 9; Red-Hat - Explosionproof and Watertight, Types 3, 4, 4X, 7, and 9. CSA certified. RedHat |1 meets applicable CE directives.

(To order, add prefix “EF” to catalog number, except Catalog Numbers 82108057, Rofar to Engineering Section for details.
82108058, and 8210B059, which are not available with Explosionproof enclosures.)
See Optional Features Section for other available options.
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Specifications (English units)

: : : : Watt Ratin
Operating Pressure Differential (psi) Max. Fluid Class of Cugi1

" - Max. AC Max. DC Temp. °F Brass Body Stainless Steel Body Insulation @
Pipe | Orifice | Cv
Size | Size | Flow Air-Inert Light 0il @ | Air-Inert Light 0il @ Catalog Const. | UL® Catalog Const. | UL®
(ins.) | (ins.) | Factor [ Min. | Gas | Water | 300 SSU Gas Water | 300SSU | AC | DC Number Ref. @ | Listing Number Ref. @ | Listing | AC DC
NORMALLY CLOSED (Closed when de-energized), NBR or PTFE @ Seating
3/8 3/8 15 @ 150 125 - 40 40 - 180 | 150 | 8210G073 ® 1P ® (82106036 ®| 1P [ ] 6.1/F | 11.6/F
3/8 5/8 3 0 150 150 - 40 40 - 180 | 150 8210G093 5D e} - - - 10.1/F | 11.6/F
3/8 5/8 3 5 200 150 135 125 100 100 180 | 150 8210G001 6D e} - - - 6.1/F | 11.6/F
3/8 5/8 3 5 300 300 300 - - - 175 | - 82106006 5D e} - - - 174F ] -
12 | 7116 22 @ 150 125 - 40 40 - 180 | 150 | 82106015 ® 2P ® 82106037 ®| 2P [ 6.1/F | 11.6/F
12 5/8 4 0 150 150 - 40 40 - 180 | 150 82106094 5D e} - - - 10.1/F | 11.6/F
12 5/8 4 0 150 150 125 40 40 - 175 | 150 - - - 82106087 7D [ 17.1/F | 11.6/F
12 5/8 4 5 200 150 135 125 100 100 180 | 150 82106002 6D e} - - - 6.1/F | 11.6/F
12 5/8 4 5 300 300 300 - - - 175 | - 82106007 5D e} - - - 174/F ] -
12 3/4 4 5 - 300 - - 300 - 180 | 125 82106227 5D e} - - - 17.1/F | 40.6/H
3/4 5/8 45 0 150 150 125 40 40 - 175 | 150 - - - 82106088 7D ® 17.1/F | 11.6/F
3/4 3/4 5 5 125 125 125 100 90 75 180 | 150 8210G009 9D e} - - - 6.1/F | 11.6/F
3/4 3/4 5 0 150 150 - 40 40 - 180 | 150 8210G095 8D O - - - 10.1/F | 11.6/F
3/4 3/4 6.5 5 250 150 100 125 125 125 180 | 150 8210G003 11D e} - - - 6.1/F | 11.6/F
3/4 3/4 6 0 - - - 200 180 180 - | 77 | 8210B026 @ | 10P - - - - - | 30.6/H
3/4 3/4 6 0 350 300 200 - - - 200 | - |8210G026 @ f | 40P [ ] - - - 16.1F -

1 1 13 0 - - - 100 100 80 - | 77 | 8210B054 £ 31D - 8210D089 15D - - |30.6/H

1 1 13 0 150 125 125 - - - 180 | - 82106054 41D [ ] 82106089 45D [ 16.1/F| -

1 1 13 5 150 150 100 125 125 125 180 | 150 82106004 12D e} - - - 6.1/F | 11.6/F

1 1 135 0 300 225 115 - - - 200 | - 82106027 t 42P [ ] - - - 20.1/F| -

1 1 135 | 10 300 300 300 - - - 175 | - 82106078 @ 13P - - - - 174/F ] -
11/4 | 11/8 15 0 - - - 100 100 80 - | 77 | 8210B055 ¢ 32D - - - - - |30.6/H
11/4 | 11/8 15 0 150 125 125 - - - 180 | - 82106055 43D [ - - - 16.1/F| -
11/4 | 11/8 15 5 150 150 100 125 125 125 180 | 150 8210G008 16D e} - - - 6.1/F | 11.6/F
112 | 11/4 | 225 0 - - - 100 100 80 - | 77 | 8210B056 t 33D - - - - - |30.6/H
112 | 11/4 | 225 0 150 125 125 - - - 180 - 8210G056 44D [ ) - - - 16.1/F -
112 | 11/4 | 225 5 150 150 100 125 125 125 180 | 150 8210G022 18D [ ) - - - 6.1/F [ 11.6/F

2 13/4 43 5 150 125 90 50 50 50 180 | 150 8210G100 20P [ - - - 6.1/F | 11.6/F
21/2 | 13/4 45 5 150 125 90 50 50 50 180 | 150 82106101 21P [ ] - - - 6.1/F | 11.6/F
NORMALLY OPEN (Open when de-energized), NBR Seating (PA Disc-Holder, except as noted)

3/8 5/8 3 0 150 150 125 125 125 80 180 | 150 82106033 23D [ ] - - - 10.1/F | 11.6/F
3/8 5/8 3 5 250 200 200 250 200 200 180 | 180 [8210G011 ® @ | 39D [ ] - - - 10.1/F | 11.6/F

12 5/8 4 0 150 150 125 125 125 80 180 | 150 82106034 23D [ - - - 10.1/F | 11.6/F

12 5/8 3 0 150 150 100 125 125 80 180 | 150 - - - 8210G030 37D [ 10.1/F | 11.6/F

12 5/8 4 5 250 200 200 250 200 200 180 | 180 |8210G012® @ | 39D [ - - - 10.1/F | 11.6/F
3/4 3/4 55 0 150 150 125 125 125 80 180 | 150 8210G035 25D [ ] - - - 10.1/F | 11.6/F
3/4 5/8 3 0 150 150 100 125 125 80 180 | 150 - - - 8210G038 38D [ ] 10.1/F | 11.6/F
3/4 3/4 6.5 5 - - - 250 200 200 - | 180 82100013 24D [ ] - - - - 16.8/F
3/4 3/4 6.5 5 250 200 200 - - - 180 | - 8210G013 46D [ ] - - - 16.1/F| -

1 1 13 0 125 125 125 - - - 180 | - |8210B057 ® @ | 34D [ ] - - - 20/F -

1 1 13 5 - - - 125 125 125 - | 180 82100014 26D [ ] - - - - 16.8/F

1 1 13 5 150 150 125 - - - 180 | - 82106014 47D [ ] - - - 16.1/F| -
11/4 1 11/8 15 0 125 125 125 - - - 180 | - |[8210B058 ® @ | 35D [ ] - - - 20/F -
11/4 | 11/8 15 5 - - - 125 125 125 - | 180 82100018 28D [ ] - - - - 16.8/F
11/4 1 11/8 15 5 150 150 125 - - - 180 | - 82106018 48D [ - - - 16.1/F| -
112 | 11/4 | 225 0 125 125 125 - - - 180 | - |[8210B059® @ | 36D ° - - - 20/F -
112 | 11/4 | 225 5 - - - 125 125 125 - | 180 82100032 29D [ - - - - 16.8/F
112 | 11/4 | 225 5 150 150 125 - - - 180 | - 8210G032 49D [ ] - - - 16.1/F| -

2 13/4 43 5 - - - 125 125 125 - | 150 8210103 30P [ ] - - - - 16.8/F

2 13/4 43 5 125 125 125 - - - 180 | - 8210G103 50P [ ] - - - 16.1/F| -
21/2 | 13/4 45 5 - - - 125 125 125 - 150 8210 104 27P [ ) - - - - 16.8/F
21/2 | 13/4 45 5 125 125 125 - - - 180 | - 8210G104 51P [ - 16.1/F| -
@ 5 psi on Air; 1 psi on Water. ® Valves not available with Explosionproof enclosures.

@ Valve provided with PTFE main disc. @ On 50 hertz service, the watt rating for the 6.1/F solenoid is 8.1 watts.
® Valve includes Ultem (G.E. trademark) piston. AC construction also has PA seating.

@ Letter “D” denotes diaphragm construction; “P” denotes piston construction. ® No disc-holder.

® O Safety Shutoff Valve; @ General Purpose Valve. @ Stainless steel disc-holder.

Refer to Engineering Section (Approvals) for details. 1 Must have solenoid mounted vertical and upright.

12

8210R1




ASTA i

Specifications (Metric units)

. . . Max. Watt Ratin
Operating Pressure Differential (bar) Flzid Class of Cugi{

Pipe | Orifice | Kv Flow Max. AC Max. DC Temp. °C Brass Body Stainless Steel Body Insulation @
Size | Size | Factor Air-Inert Light 0il @ | Air-Inert Light 0il @ Catalog Const. | UL® Catalog Const. | UL®

(ins.) [ (mm) | (m3/h) | Min. Gas Water | 300 SSU Gas | Water | 300SSU | AC | DC Number Ref. @ | Listing | Number Ref. @ | Listing | AC DC

NORMALLY CLOSED (Closed when de-energized), NBR or PTFE @ Seating
3/8 10 129 @ 10 9 - 3 3 - 82 | 65 | 8210G073 ® 1P ® | 38210G036 ® 1P [ ] 6.1/F | 11.6/F
3/8 16 2.57 0 10 10 - 3 3 - 82 | 65 82106093 5D e} - - - 10.1/F | 11.6/F
3/8 16 2,57 0.3 14 10 9 9 7 7 82 | 65 8210G001 6D e} - - - 6.1/F | 11.6/F
3/8 16 2.57 0.3 21 21 21 - - - 79 - 8210G006 5D e) - - - 17.1/F -

12 1l 1.89 @ 10 9 - 3 3 - 82 | 65 | 8210G015® 2P ® | 38210G037 ® 2P [ ] 6.1/F | 11.6/F
12 16 343 0 10 10 3 3 - 82 | 65 82106094 5D e} - - - 10.1/F | 11.6/F
12 16 343 0 10 10 9 3 3 - 79 | 65 - - - 8210G087 7D [ ] 17.1/F | 11.6/F
12 16 343 0.3 14 10 9 9 7 7 82 | 65 82106002 6D e} - - - 6.1/F | 11.6/F
12 16 343 0.3 21 21 21 - - - 79| - 8210G007 5D e} - - - 17.1/F -
12 19 343 0.3 - 21 - - 21 - 82 | 52 82106227 5D e} - - - 17.1/F | 40.6H
3/4 16 3.86 0 10 10 9 3 3 - 79 | 65 - - - 8210G088 7D [ ] 17.1/F | 11.6/F
3/4 19 4.29 0.3 9 9 9 7 6 5 82 | 65 8210G009 9D e} - - - 6.1/F | 11.6/F
3/4 19 429 0 10 10 - 3 3 - 82 | 65 82106095 8D e} - - - 10.1/F | 11.6/F
3/4 19 5.57 0.3 17 10 7 9 9 9 82 | 65 82106003 11D e} - - - 6.1/F | 11.6/F
3/4 19 5.14 0 - - - 14 12 12 - | 25 |8210B026 @ £| 10P - - - - - 30.6/H
3/4 19 514 0 24 21 14 - - - 93 | - |8210G026 @ | 40P [ ] - - - 16.1F -

1 25 11.14 0 - - - 7 7 6 - | 25 | 8210B054 1 31D - 8210D089 15D - - 30.6/H

1 25 11.14 0 10 9 9 - - - 82 | - 82106054 41D [ ] 8210G089 45D [ ] 16.1/F -

1 25 11.14 | 03 10 10 7 9 9 9 82 | 65 82106004 12D e} - - - 6.1/F | 11.6/F

1 25 11.57 0 21 16 8 - - - 9| - 82106027 t 42P [ ] - - - 20.1/F -

1 25 1157 | 0.7 21 21 21 - - - 79 | - | 8210G078 @ 13P - - - - 17.1/F -
11/4 29 12.86 0 - - 7 7 6 - | 25 | 8210B055 1 32D - - - - - 30.6/H
11/4 29 12.86 0 10 9 - - - 82 | - 82106055 43D [ ] - - - 16.1/F -
11/4 29 12.86 | 0.3 10 10 7 9 9 9 82 | 65 82106008 16D e} - - - 6.1/F | 11.6/F
11/2 32 19.29 0 - - - 7 7 6 - | 25 | 8210B056 33D - - - - - 30.6/H
1172 32 19.29 0 10 9 9 - - - 82 | - 82106056 44D ([ ] - - - 16.1/F -
1172 32 1929 | 0.3 10 10 7 9 9 9 82 | 65 82106022 18D ([ ] - - - 6.1/F | 11.6/F

2 44 36.86 | 0.3 10 9 6 3 3 3 82 | 65 8210G100 20P [ ] - - - 6.1/F | 11.6/F
2172 44 3857 | 03 10 9 6 3 3 3 82 | 65 8210G101 21P [ ] - - - 6.1/F | 11.6/F
NORMALLY OPEN (Open when de-energized), NBR Seating (PA Disc-Holder, except as noted)

3/8 16 2.57 0.0 10 10 9 9 9 6 82 | 65 82106033 23D [ ] - - - 10.1/F | 11.6/F
3/8 16 2.57 0.3 17 14 14 17 14 14 82 | 82 |8210G011 ® @| 39D [ ] - - - 10.1/F | 11.6/F
12 16 343 0 10 10 9 9 9 6 82 | 65 82106034 23D [ ] - - - 10.1/F | 11.6/F
12 16 2.57 0 10 10 7 9 9 6 82 | 65 - - - 8210G030 37D [ ] 10.1/F | 11.6/F
12 16 343 0.3 17 14 14 17 14 14 82 | 82 |8210G012® @| 39D [ ] - - - 10.1/F | 11.6/F
3/4 19 4.7 0 10 10 9 9 9 6 82 | 65 82106035 25D [ ] - - - 10.1/F | 11.6/F
3/4 16 2.57 0 10 10 7 9 9 6 82 | 65 - - - 8210G038 38D [ ] 10.1/F | 11.6/F
3/4 19 5.57 0.3 - - - 17 14 14 - | 82 8210C013 24D [ ] - - - - 16.8/F
3/4 19 5.57 0.3 17 14 14 - - - 82 | - 82106013 46D [ ] - - - 16.1/F -

1 25 11.14 0 9 9 9 - - - 82 | - |8210B057 ® @| 34D [ ] - - - 20/F -

1 25 11.14 | 03 - - - 9 9 9 - | 82 82100014 26D [ ] - - - - 16.8/F

1 25 1114 | 03 10 10 9 - - - 82 | - 8210G014 47D [ ] - - - 16.1/F -
11/4 29 12.86 0 9 - - - 82 | - |8210B058 ® @| 35D [ ] - - - 20/F -
11/4 29 12.86 | 0.3 - - - 9 9 9 - | 82 82100018 28D [ ] - - - - 16.8/F
11/4 29 12.86 | 0.3 10 10 9 - - - 82 | - 8210G018 48D [ ] - - - 16.1/F -
1172 32 19.29 0 9 - - - 82 | - |8210B059 ® @| 36D [ ] - - - 20/F -
11/2 32 1929 | 03 - - - 9 9 9 - | 82 82100032 29D [ ] - - - - 16.8/F
11/2 32 1929 | 03 10 10 9 - - - 82 | - 82106032 49D [ ] - - - 16.1/F -

2 44 36.86 | 0.3 - - - 9 9 9 - | 65 8210 103 30P ([ ] - - - - 16.8/F

2 44 36.86 | 0.3 9 9 9 - - - 82 | - 82106103 50P ([ ] - - - 16.1/F -
2172 44 3857 | 03 - - - 9 9 9 - | 65 8210 104 27P ([ ] - - - - 16.8/F
2172 44 3857 | 03 9 9 9 - - - 82 | - 82106104 51P [ ] - - - 16.1/F -
@ 0.3 bar on Air; 0.0 bar on Water. ® Valves not available with Explosionproof enclosures.

@ Valve provided with PTFE main disc. @ On 50 hertz service, the watt rating for the 6.1/F solenoid is 8.1 watts.
® Valve includes Ultem (G.E. trademark) piston. AC construction also has PA seating.

@ Letter “D” denotes diaphragm construction; “P” denotes piston construction. ® No disc-holder.

® O Safety Shutoff Valve; @ General Purpose Valve. @® Stainless steel disc-holder.

Refer to Engineering Section (Approvals) for details. + Must have solenoid mounted vertical and upright.

8210R1 13




N 2/2

4 SERIES

al 8210

ASVO

Dimensions: inches (mm)

Const.
Ref. H K L P w
1 ins. | 3.85 | 3.00 [ 1.91 | 3.41 | 1.69
mm | 98 76 | 49 87 43
9% ins. | 417 | 3.25 | 2.28 | 3.63 | 1.69
mm | 106 | 83 58 92 | 43
5 ins. | 3.84 | 231 | 2.75 | 3.28 | 2.28
mm| 98 | 59 | 70 83 | 58
6* ins. [ 338194 [275(280|2.28
mm| 8 | 49 | 70 71 58
7 ins. | 419 | 2.50 | 2.81 | 3.47 | 2.39
mm | 106 | 64 | 71 88 | 61
8 ins. | 413 | 247 | 2.81 | 3.44 | 2.29
mm | 105 | 63 71 87 | 58
g* ins. | 3.66 | 2.10 | 2.81 | 2.96 | 2.28
mm | 93 | 53 71 75 | 58
10 ins. | 525 | X |[281[4.59 (231
mm | 133 | X 71 | 117 | 59
11+ ins. | 416 | 2.66 | 3.84 | 3.52 | 2.75
mm | 106 | 68 | 98 89 | 70
12 ins. | 5.64 | 3.15 | 3.75 | 4.01 | 3.36
mm | 143 | 80 | 95 | 102 | 85
13 ins. | 444 | 322 | 3.75 | 4.19 | 5.81
mm | 113 | 82 95 | 106 | 147
15+ ins. [ 534 X |[375[4.47|3.84
mm | 136 | X 95 | 114 | 98
16 ins. | 5.64 | 3.15 | 3.66 | 4.01 | 3.56
mm | 143 | 80 | 93 | 102 | 90
18 ins. | 6.11 | 3.30 | 4.38 | 4.16 | 3.92
mm | 155 | 84 | 111 | 106 | 100
20+ ins. | 7.33 | 3.71 | 5.06 | 4.57 | 4.87
mm | 186 | 94 | 129 | 116 | 124
21+ ins. | 7.33 | 3.71 | 5.50 | 4.57 | 4.87
mm | 186 | 94 | 140 | 116 | 124
23 ins. | 435|265 |275(3.79|2.28
mm | 110 | 67 | 70 9 | 58
24 ins. | 5.06 | X |[378[4.44]275
mm | 129 | X 9 | 113 | 70
25 ins. | 464 | 2.81 | 2.81 | 3.94 | 2.28
mm | 118 | 71 71 | 100 | 58
26 ins. | 653 | X |[3.75(4.91]3.19
mm | 166 | X 95 | 125 | 81
27 ins. | 822 | X |[5.50 547 |4.87
mm | 209 | X | 140 | 139 | 124
28 ins. | 653 | X |[3.66|4.91]3.19
mm | 166 | X 93 [ 125 | 81
29 ins. | 703 | X |[4.385.06|4.40
mm | 179 | X | 111 [ 129 | 112
* DC dimensions slightly larger.
IMPORTANT: Valves may be mounted in any
position, except as noted in specifications table.
1.656 [42]
OPTIONAL MOUNTING BRACKET

N

BOTH ENDS

7.1]DIA
2 MOUNTING

Const. Ref. 1, 2

R

1/2 NPT

N

@

(&)
N

T
I |

RS

H

Const. Ref. 13

@ 0.266 [6.8] .88 [22]
MOUNTING BRACKET HOLES

R.12[3.2]
4 PLACES

59 [15]

ey = | |
|- -+ - —F 69[18] .86[22]
—

BOTTOM VIEW SHOWING
(OPTIONAL)

NPT
BOTH ENDS

] L— 1/2NPT

\ NPT

BOTH ENDS

1.625[41.3]

14
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ASCO B

Dimensions: inches (mm)

Const.
Ref. H|K|L|P|W Const. Ref. 10, 15, 24, 26-36
20 ins.| 822 | X |5.06|547 | 4.87
mm| 209 | X | 129 | 139 | 124 )
ins.| 525 | X |375|444 325
31 7/8 DIA. HOLE FOR
mm| 133 X 95 | 113 | 83 1/2 CONDUIT CONN.
% ins.| 569 | X |3.66|4.69 325
mm| 145 | X | 93 | 119 | 83 ! 0
23 ins.| 6.06 | X |4.38|4.94 391 Y !
mm| 154 | X | 111 | 125 | 99 K |
2 ins.| 6.91 | X |375|6.09 325 J
mm|176 | x |95 [155]8|  [ 1 ]
ins.| 734 | X |3.66|6.34]325 Nower
35 oo d BOTH ENDS
mm| 186 | X | 93 | 161 | 83 | [~
ins.| 7.66 | X | 4.38 | 6.56 | 3.91 ‘ L reste
36 FLOW "
mm|195| X | 111 | 167 | 99 Rl
37 ins. | 461|275 | 2.81 | 3.89 | 2.39 1.656 42]
mm| 117 70 71 99 61 fa&aﬂ%mgmms
ins. | 4.61 | 2.75 | 2.81 | 3.89 | 2.39
38

mm| 117 | 70 71 99 61
. ins. | 5.42 | 2.31 | 2.75 | 4.86 | 3.80 OPTIONAL MOUNTING BRAGKET

mm| 138 | 59 | 70 | 123 | 97
ins. | 5.20 | 3.29 | 2.81 | 4.50 | 2.28

40
mm| 132 | 83 | 71 | 114 | 58
g || 518810375432 325
mm| 130 | 79 | 95 | 110 | 83 Const. Ref. 12, 16, 18
ins. | 6.43 | 440 [ 3.93 | 5.62 | 3.25
42 mm| 163 | 112 | 100 | 143 | 83
43 || 557|335 | 366 457|325 ) -
mm| 142 | 85 | 93 | 116 | 83 =
ins. | 5.90 | 3.57 | 4.38 | 4.79 | 3.91
M m 50 [ ot [ 111 [ 122 | 99 |
a5 || 526|317 375438384 !
mm| 134 | 81 | 95 | 111 | 98 t
ins. | 4.95 [ 310 [ 3.84 | 4.31 | 2.75 « '
B 26 [ 79 [ 98 [ 110 ] 70 H : O
ins. | 6.43 | 3.59 [ 3.75 | 4.81 | 3.52 '
o 163 | 91 | 95 [ 122 | %0 i (D i
ins. [ 6.43 | 3.59 | 3.66 | 481 | 3.73 } ! NPT
48 T T BOTH ENDS
mm| 163 | 91 | 93 | 122 | 95 :
2 ins. | 6.91 | 3.75 | 4.38 | 4.96 | 4.40 O i O
mm| 176 | 95 | 111 | 126 | 112 I
ins. | 8.13 | 4.15 | 5.06 | 5.37 | 4.87 r w L
S 207 | 105 | 129 | 136 | 124 FLOW
51 ins. | 8.13 | 415 [ 550 | 5.37 | 5.18

mm| 207 | 105 | 140 | 136 | 132

IMPORTANT: Valves may be mounted in any
position, except as noted in specifications table.

8210R1 15
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4 SERIES

al 8210

ASVO

Dimensions: inches (mm)

Const. Ref. 39

1.66 [42]

SHOWING MOUNTING
BRACKET ONLY

NPT
BOTH ENDS

281 [7.1] DIA.
2 MOUNTING HOLES

Const. Ref. 40-51

1/2 NPT

[— 1/2NPT
| —
|
S S @
| L H =2 n
. s I 1.656 [42] 281[7.1] DIA.
P I 2 MOUNTING HOLES
K / [ [
|
| _
C- _q: - =
1
Y N <l> - OPTIONAL MOUNTING BRACKET
! | | K NPT
I | toood BOTH ENDS
e U Y o S
) | 1.625 [41.32]
w
FLOW

16
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Model 100

ﬂ FAIRCHILD

High Flow Pressure
Regulator

Fairchild Industrial Product Company
2 - 150 psig range

100\

75

250 supply, 120 setpoint

250 supply, 100 setpoint

OUTPUT PRESSURE - psig
o
S

250 supply, 60 setpoint

N
(&)

100 supply, 90 setpoint
100 supply, 45 setpoint
50 supply, 45 setpoint

1000 2000 3000
FORWARD FLOW - scfm

Operating Principles
The Model 100 High Flow Pressure Regulator is

designed for use in control systems requiring unusually

high flow capacities. Like many of the Fairchild
regulators, the compensating action of the inner valve

assembly of the Model 100 allows complete stabilization

of downstream pressure.

This high quality unit, which operates as efficiently on
shop air as on dry instrument air, offers unusual
versatility and economy. The Model 100 is capable of

providing precise control of set point and good sensitivity

under high flow conditions, and is the ideal choice for
many demanding applications, including main header

regulator control, large nip roll loading, and clutch brake

operation.

336-659-3400 » www.fairchildproducts.com

precision pneumatic & motion control

HANDLE
ASSEMBLY

BONNET
ASSEMBLY:

POSITIVE
BIAS SPRING,

CONTROL
DIAPHRAGM
ASSEMBLY

| ASPIRATOR

4 —SUPPLY VALVE

INLET 5> > OUTLET

BALANCE
DIAPHRAGM

I
I " " I SUPPLY VALVE
SPRING

Cross Section
Model 100 Regulator Detail Drawing

General Information

* Can be set within 1/2” (1.27 cm) of water. Responds
to equally minute changes in downstream pressure.

* VVenturi-type aspirator tube to aid stability to minimize
downstream pressure droop under flowing conditions.

* Balanced supply valve to minimize effect of supply
pressure variation.

¢ Control Chamber isolates the control diaphragm.

* Operates equally well on shop air or clean, dry
instrument air.

* May be serviced and maintained without removal
from line.

* Mounting Bracket available




Outline Dimensions

1.38 IN.
35.1 MM

1 1/4 IN
/_31.8 MM HEX

(FOR PANEL MOUNT) 3123 TN

OPTIONAL BRACKET-
MOUNTING HOLES N
1/4 -20 x .625" DEEP.
(2 PLACES)
& VENT HOLE
& TAP 3/8 NPTF
E 2 - FOR TAPPED EXHAUST
a| & | 55| (OPTIONAL)
I o 92
=g o 22 L
= 6| ° N =
gyl = Sz
= Z NS
s o
e N
\‘ﬁ E 3
:g oE IN .
N
N GAGE PORTS 1/4 NPTF
8 (PLUGGED ( PLACES)
NF 2 3/4 IN.
N 69.8 MM
N —
S nag
Specifications
Flow Capacity In excess of 1500 SCFM (2550 m*%HR)
(100 psig, [7.0 BAR], (700 kPa) supply, 1 1/2” NPT Conn.
40 psig, [2.8 BAR], (280 kPa) setpoint
Exhaust Capacity 44 SCFM (75 m*/HR) for downstream pressure
5 psig, [.35 BAR], (35 kPa) above 20 psig set pressure
Maximum Supply Pressure 250 psig, [17.0 BAR], (1700 kPa)

ﬂFAIRCHILD 336-659-3400 » www.fairchildproducts.com




Mounting Bracket
Part Number: 10308 (sold separately)

2.50 0.31 R

0.31 R (TYP)

)

- —— A
' :‘ 1: W
0.88 R | o : <
o LN M I O b o
™ [ i M | 0
oY) ! ! ]
| o~ |
I © I
] - - b
! ! J
9/32 (0.281) DIA (4) HOLES 0-75
1.375
2.50 IN.
63.5 MM
|
| STD. BRACKET
——POSITION
2
)\<
_H ALT. BRACKET
| POSITION
Specifications
Sensitivity 0.5” (1.27 cm) Water Column
Supply Pressure Effect Less than 0.1 psig, [.007 BAR], (.7 kPa) per 100 psig, [7.0 BAR], (700 kPa) change
Ambient Temperature Limit -40°F to +200°F (-40°C to +93.3°C)

336-659-3400 » www.fairchildproducts.com EFAIROHILD




Typical Application Catalog Information

A Model 100 Regulator is used to pressurize a water
storage tank which supplies water to a test stand run.
Water supply pressure to test stand must be adjustable
and, when set to the desired value, must remain stable Pressure Range
and at a nearly constant value. When a pressure drop to .

a lower pressure level setting is required, the Model 100 psig [BAR] (kPa)

Catalog Number 100| | | | | |

must exhaust the air pressure in the tank as quickly as 0-10 [0-0.7] (0-70) ...... 2
possible to avoid unnecessary delay awaiting tank 0.5-30 [0.035-2] (3.5-200).... | 3
pressure to assume the lower pressure setting. 1-60 10.07-4] (7-400). . . . 4
J-'El_ 2-100 [0.14-7] (14-700).... | 5
i 2-150  [0.14-10] (14-1000)... | 6
Mm100 Pipe Size
Regulator
1"NPT ... 08
|— 1T12"NPT . . .. L 12
Options
Tapped Exhaust . ........................ E
Low el ( — ey Non-Relieving .. .........covevreneonon... N
onore Ghck Biow Down Flow Meter Gomponent  Flow Tamper Proof . ...... ... ... ... ... ... ... T
Test Valve

Service Information

A Service Kit is available for the Model 100.
Please see the Fairchild Model 100 High Flow
Pressure Regulator Installation, Operation
and Maintenance Instructions, 1S-10000100.

6 1S09001:2000
Certified
1S0 8001:2000
FM NO. 25571
Fairchild Industrial Products Company precision pneumatic & motion control
3920 West Point Boulevard ¢ Winston-Salem, NC 27103
phone: 336-659-3400 « fax: 336-659-9323 S-10000100 Rev. Q 11/05

sales@fairchildproducts.com ¢ www.fairchildproducts.com Litho in USA
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INSITE® Series PX - IS
Flow Rate Indicators and Switches
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¢ Fluid is always in sight

¢ Direct reading - English or Metric

¢ Mount in any position

¢ Plumb with threaded pipe

* Pressure drop only 4 PSI at full scale flow
* Electric switches available

* Cost effective

General Description

DIRECT READING scales are
offered for liquid in GPM or LPM,
and for air (at 90 PSI) in SCFM or SLPM.

Maximum liquid flow is 3 GPM (20 LPM)
to 50 GPM (200 LPM).

Maximum air flow is 50 SCFM (1400
SLPM) to 500 SCFM (14000 SLPM).

(For other units consult factory.)

EASY TO READ because of the large
diameter knife-edged piston. The piston
edge remains visible even through
cloudy liquids.

PUT IN ANYWHERE

Horizontally, vertically, or in between.

A spring-loaded piston is used instead of
a gravity float. Straight pipe runs are not
required, either before or after the meter.

PIPE IT RIGHT IN

The durable metal end fittings (available
in various materials) are threaded directly
to male NPT pipe. PVC end fittings are
also available for applications that aggres-
sively attack metals. Straight threaded
fittings are optional at special request.

LITTLE POWER LOSS

Maximum pressure drop at full scale flow
is only 4 PSI. It does not increase beyond
rated flow because the tube 1.D. opens up
to easily pass twice the rated maximums.

EASY MAINTENANCE

By unscrewing the O-ring-sealed outlet
fitting, all working parts (there are only
three) are easily removed. The shaft,
spring, piston and the large tapered
bore make for easy cleaning.

HOW IT WORKS:

Fluid moves the pision against the spring enough to pass
a given flow around the piston periphery. The edge of the
piston is visible through the transparent tube. lts position
is read from a printed scale on the tube.

EASY-TO-SEE PISTON
FLOW INDICATOR

EASILY PASSES TWICE
RATED FLOW WHEN PISTON
ENTERS LARGER BORE

NO LEAKAGE -
O-RING SEALED

SEE FLUID PROBLEMS

THROUGH HOUSING
MOUNT IN ANY POSITION -
SPRING OPERATED

Quick Guide to Insite Models

INSITE Inline Flow Meters for Water,
Compressed Air, and Nitrogen Gas

See Page 4

Visual indication and verification of flow rate used in cool-

ing water and process water applications. Visual indication
of Compressed Air and Nitrogen. Some applications include
compressor output verification, tool usage and leak detection,
blanketing and purging.

INSITE Inline Flow Meters
for Ultra Pure Water

See Page 3

Visual indication of Ultra Pure water flow rate on tools,
Deionized water return lines and UPW wetbench returns.

Note: For other applications please consult our factory.




INSITE]

Inline Flow Meters

Ultra Pure Water Insite Series

For Ultra Pure Water indication of flow rate
to tools, on deionized water returns, and
UPW returns

¢ Class 1000 cleaning available

* Electro polished stainless steel shaft
and spring available

* PVDF (Kynar) end fittings
* Kalrez® seals

Typical Applications:

Deionized Water
Ultra Pure Water
Distilled Water
Demineralized

Construction Materials

Clear Polysulphone Tube and Piston Flow Indicator

316 Stainless Steel Spring and Shaft
Viton® or Kalrez™ Seals

End Fitting Materials offered:
PVDF and 316 Stainless Steel

Specifications

Maximum Flow Ranges........ 5GPM(20LPM) - 50GPM(200LPM)
Process Connection Sizes (NPTF)...Small Tube: 1/2", 3/4", & 1"

........................................................... Large Tube: 3/4", 1", 1-1/2"

Note: Consult factory for S.A.E. Straight Threads, JIS, Unions, etc. connections.

Required Pipe Diameters ............ccccooeinciincicenece e None
Pressure Drop.......c.ccoooevvinsiineicnes 4 PSI @ full scale flow
ACCUIACY ... + 5% of full scale flow

Temperature & Pressure

FLUID Temp. Max. Pressure
CF)  (°C) PSIG BAR

| Meters with 316 Stainless Steel Fittings |
230 110 250 17.24

Meters with PVDF Fittings

150 65 150 10.35

For higher temperatures and pressures consult factory.

EXAMPLE:

@_ ‘ﬁ"tj_dﬁﬁ"- ..

HOW TO ORDER FLOW METERS:

Select appropriate symbols, and build an ordering code as shown.

fload il

' SPECIAL OPTIONS:
(No Symbol = None)

IS1T = Installed with One Switch Kit
I1S2T = Installed with Two Switch Kit
ST = Stainless Steel Identification Tag
FL = LED Switch Indicator Light

= Electro Polished stainless steel

shaft and spring

C1 = Class 1000 cleaning
B1  =BCF End Fittings (PVDF only)

SEAL MATERIAL
@ = Kalrez
= Viton

FITTING MATERIAL

[:E = PVDF

= 316 Stainless Steel
PORT SIZE (NPT)

4 =1/2" 12.70mm (small series only)
[g] =3/4" 19.05mm

=1 25.40mm
12 =1-1/2" 38.10mm (large series only)

MAX FLOW SIZE & UNITS

(Consult factory for calibrated increments)

SMALL SERIES
GPM LPM
5 20
38
15 55
LARGE SERIES
GPM LPM
20 75
30 110
40 150
50 200

TUBE MATERIAL
[IS| = Polysulphone (5 to 50 GPM)

Viton® and Kalrez™ are registered trademarks
for DuPont Performance Elastomers.
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Inline Flow Meters

Flow Indication of Water,
Compressed Air, or Nitrogen

Typical Applications:

Cooling Water Scrubber Water
Process Water Potable Water
Weld Water Condensate (Water)
Nitrogen Blanketin Pool Water
%P I HOW TO ORDER FLOW METERS:
Select appropriate symbols, and build an ordering code as shown.
EXAMPLE:
Construction Materials PX}-30 GPM -8 - [F | F |
Clear PVC Tube and Piston Flow Indicator SRECIAS OENONS:
151 "= Installed with One Switch it
i - = Installed with One Switch Ki
Ophonal‘CIear Polysulfone Tube and Piston 152 = Installed with Two Switch Kit
Flow Indicator ST = Stainless Steel Identification Tag
; ; BVB = Brass ball valve and pressure gauge
316 Stainless Steel Spring and Shatft BVS = Stainless steel ball valve and
S pressure gauge
Viton® Seals FL = LED Switch Indicator Light
End Fitting Materials offered: Brass, Aluminum, T
316 Stainless Steel, & PVC __[F| " =Viton
Consult factory for other materials
Specifications FITTING MATERIAL
. . = Brass
Maximum Flow Ranges........For liquids: 3GPM(20LPM) 50GPM(200LPM) @ — 316 stainless steel
For Air or Gas (@ 90 PSI): 50SCFM(400SLPM) - 500SCFM(140000SLPM) v =PVC*
Process Connection Sizes (NPTF).................. Small Tube: 1/2", 3/4”, & 1" *PVC tube material (series PX) only
Large Tube: 3/4", 1", & 1-1/2" PORT SIZE (NPT)
Note: Consult factory for S.A.E. Straight Threads, JIS, Unions, ete. connections. 4 =1/2" 12.70mm (smaII series 0n|y)
Required Pipe Diameters ... None 6 =3/4 19.05mm
Pressure Drop...... ... veersenssssensssnns e 4 P8I @ full scale flow = 1 1o gg;‘gmm \ s ol
ACCUFACY ...t s + 5% of full scale flow - 10mm (large series only)
MAX FLOW SIZE & UNITS
(Consult factory for calibrated increments)
WATER AIR
Temperature & Pressure SMALL SERIES
GPM LPM SCFM SLPM
FLUID Temp. Li I\gax Pressurcle.\_ g 2'0 5'0 14'00
iqui ir
CF)  (°C) PSIG BAR PSIG BAR 19 » 1w (3F;VC=9°) 28
| 70 21 200Pv1c(:3 79 100 6.90 | LARGE SERIES
100 38 100 690 50 3.45 G 55 %o 500
125 52 75 517 35 241 110 300 8000
150 65 50 3.45 25 1.72 40 150 400 11000
| POLYSULFONE | 50 200 500 14000
230 110 250 17.24 125 8.62 TUBE MATERIAL
[IFSE =PVC (3 to 50 GPM)
For chemical compatibility consult factory. = Polysulphone (5 to 50 GPM)

UNIVERSAL
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