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Section 1-A

Pump and Motor
(P-101)
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Model 625S

FLOW RANGE: 440 - 850 GPM

625 GPM Performance Curves

OUTLET SIZE: 6" NPT NOMINAL DIA. 10"
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SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.
6" MOTOR STANDARD,15-60 HP/3450 RPM.
8" MOTOR STANDARD, 75-150 HP/3525 RPM.
* Alternate mator sizes available.

Performance conforms to 1ISO 2548 Annex B
@ 10 fi. min. submergence.
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Technical Data

625 GPM

Model 625S

DIMENSIONS AND WEIGHTS
MOTOR DISCH. DIMENSIONS IN INCHES APPROX. E—
MODEL NO. | FIG.| HP SIZE SIZE A B C [ D] E | SHIPWT. 56 T
6255150-1-1 A 15 6 6" NPT 49.4 28 |214] 57| 83 180
62582501 A 25 6" 6" NPT 545 (331|214 57| 8.3 212
6255300-2-2 A 30 6" 6" NPT | 63.2 | 35.7127.5| 5.7 | 8.3 236
6255400-2-1" A 40 6" 6 NPT 68.3 | 408(27.5| 5.7 | 8.3 247
6255400-2° A | 40 5 6" NPT | 68.3 | 4081 27.56] 57 ] 8.3 260 c
62 -3-2° A 50 6" 6" NPT 945 | 57.8 | 36.7 | 5. 8.4 356 ———
6255600-3-1* A 60 6" 6 NPT 785 | 4181367 75| 8.4 387 o
625S600-3" A 60 6" 6" NPT 84.1 | 474 |136.7| 75| 84 387 ———
6255750-4-2 A 75 8" 6" NPT 864 | 4741390 75| 8.6 492 J it
625S750-4-1 A 75 8" 6° NPT 86.4 | 47.4]1390| 75| 8.6 492
62551000-4 A 100 8° 6" NPT 93.9 | 564.9|39.0| 75| 8.6 569 A
62551000-5-2 A 100 8" 6" NPT { 100.0| 549 ]|451]| 7.5 | 8.6 591
62551000-5-1 A 100 8" 6" NPT | 100.0| 549|451] 75| 8.6 591
62551000-5 A 100 8" 6" NPT | 100.0]| 54.9| 451]| 75| 8.6 591
62551250-6-2 A 125 8" 6" NPT | 121.4| 68.8| 52.6| 7.5{ 8.6 785
62551250-6-1 | A 125 8" 6" NPT [ 121.4{68.8|526] 7.5] 8.6 785 B 70—
625S1250-6 A 125 8" 6" NPT | 121.4| 688|526 7.7 | 8.6 785
62551250-7-2 A 125 8" 6" NPT | 127.6 | 68.8| 58.8| 7.7 | 8.6 789
62551500-7-1 A 150 8" 6" NPT | 136.6| 77.8| 58.8| 7.7 | 8.6 881
62551500-7 A 150 8" 6" NPT | 136.6| 77.8| 588 7.7 | 8.6 881
NOTES: All models suitable for use in 8” wells unless otherwise noted.
Weights indude pump end with motor in lbs. :
*Alternate motor sizes available. L_ 5
Fig. A
MATERIALS OF CONSTRUCTION
Check Valve Housing 304 Stainless Steel
“heck Valve 304 Stainless Steel
o Jiffuser Chamber 304 Stainless Steel
Spiit Cone Nut 304 Stainless Steel
Split Cone 304 Stainless Steel k0
impeller 304 Stainless Steel
Suction Interconnector 304 Stainless Steel 50 NPSHR
Inlet Screen 304 Stainless Steel 4
Straps 304 Stainless Steel s i
Cable Guard 304 Stainless Steel o
Coupling 329/416 Stainless Steel E:o
Coupling Key 302/304 Stainless Steel : %
Pump Shaft 431 Stainless Steel Do
Intermediate Bearings NBR =z
Impeller Seal Ring NBR/304 Stainiess Steel w©
Check Valve Seat NBR/316 Stainless Steel
Top/Lower Bearing NBR/316 Stainless Steel |
Upthrust Disc Carbon/Graphite HY22 0 w0 2e w0 s e 7o oo
Check Valve Spring 301 Stainless Steel CAPACITY (GPM)

NOTES: Specifications are subject to change without notice.
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GRUNDFOS PUMPS CORPORATION -
o Service C

Phone (800) 333-1366 -« FAX (800) 333-1363

Canada: Oakville, Ontario *

¢ Fresno, CA = 93727
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- check for proper shaftrotation as wellas

1 Before beginning, it is a good idea &

shaft "end play” (see page 11 in
Reassemblyinstructions). The
results may help you explain
any unusual component wear
later on.

it is also a good idea to mark
the order of the chambersofthe
pumptoaidyouinreassembly.
With some type of marking pen,
number the chambers of the
pump in order (beginning with
chamber #1 just above the
Suction Interconnector ).

As you dismantle the pump, lay the
components out in this order. This will help
youidentify possible causes of unusualwear,
etc. (i.e. f adjacent chambers show the same
type of wear, the cause may be something

completely different than, say, if chambers 1

o K Sl e
Remove the four screws (pos. 18a) in the
Suction interconnector (pos. 14) and the
Discharge Housing (pos. 1). Remove the
Cable Guard (pos. 18) and the rubber cable

i the instructions that follow, the numbers in parenthesis (pos. 7) indicate the position number of that part as it
is shown on the Parts List and Kits diagram.

Remove the side clip (pos. 28) holding the
Strainer in place (pos. 15). Spread the seam
on the Strainer apart and remove it from the

otecto . 23). i
\and 4 show the same wear.) J/ pr  (pos. 23) QUCtIOﬂ Interconnector.
4 5 6

A

Separate the pump from the motor, being

careful not to damage the motor leads.

e

Ctamp the appropriate Building Plate into a
vise (see "which building plate touse” on next

page).

S T e M F
Place the pump on the Mounting Plate and
use an allen wrench to tighten the Shaft
Holding Bolt into the bottom of the pump
Shaft, through the Spacer.

i B>
Loosen the alien screw(s) in the Shaft Cou-

pling through the Suction Interconnector with

3 mm allen wrench and remove the Coupling

by pulling it off of the Shaft.

o, N

select the appropriate Shaft Spacer and

I¥Shaft Holding Boltand setthe Spaceron the

ilding Plate {see "which Shaft Spacer and
Iding Bolt" on next page).

PEATE ]
(Rev.2/97)
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Dismantling Procedures 385S.475S-625S-800S-1100S

JIGILT: I Which shaft spacer and holding N\
10 - bolt to use? : 385S through 800S
For pumps with 6™ motors Motor Pump #of Shaft Holding
Building Plate SV0049 Diameter Model Stages Spacer Bolt
6" 385S - 800S All SV0390 (71 mm) SV0076 (M10 x 110 mm)
For pumps with 8" motors
Building Plate SV0195 .
8 3855 -475S Al SV00141 (99 mm) SV0211 (M10 x 140 mm)
625S - 800S All SV0197 (100 mm)
1100S
For 1100S pumps 6" 1100S Alt SV5211 (A=24.5mm,B =71 mm) SV0076 (M10 x 110 mm)
Building Plate SV5210 g 1100S 2-3 SV5213 (A=30.17mm,B=98.5mm) | SV0209 (M10 x 130 mm)
8 1100S 4-5 SV5214 (A =44.5mm,B = 98.5 mm) SV0209 (M10 x 130 mm)
@ 10" 1100S All SV5216(A=44.5mm.B=/123.0mm) SV5218 (M10 x 160 mm)
foel
NOTE: For 1100S pumps, align the building plate
key withthe shaftspacerkeyway and thenalignthe +
shaft spacer key with the pump shaft keyway. l B Y,

3 If it becomes necessary to
1 remove the straps.
!

" i3
Lift the Valve Housing (pos. 1) off the pump.
If it sticks, you may need to tap it on its side
with a rubber hammer. A second person may
be needed for this step to spread the straps as
the housing is being removed.

1

Use a wrench to remove the strap nuts (pos.
19) and washers (pos. 71). You may need to
insert a screwdriver under the strap (where
the threaded stud is welded) lo keep the strap
@m twisting as the nuls are removed.

Use a screwdriverto pry out the two indenta-
tionsin the Strap Retaining Ring (pos. 69).Use
a drift or the Punch Driver (SV.0207) and a
hammer to partially drive down the Strap
Retaining Ring.

All 385S,475S and BOOS 15
or 625S up to 5 Stages
Proceed to step 15

6 - 7 Stage 625S and 4 - 6 Stage 1100S

g The vaive seat retainer
{pos. 3a) for these pumps
is threaded and screwed
tightly info the valve
housing (pos. 1). Use the
Hook Spanner (SV.5225)
= to loosen the retainer

1 -3 Stage 1100S
The valve seat retainer
(pos. 3a) for these pumps

isnotbveaded. Remove :> Examine the Guide Vane n the Valve Hous-
housing (pos. 1) using a ing. lfitis damaged, removeitwith the Guide
hammer and a punch. Vane Punch or the butt of a rubber hammer.

3855 &475S .......... use punch SV.0202
6255 & 800S .......... use punch SV.0208
1100S ..no punch available

G



If the Check Valve Seat appears worn or
damaged, use a screwdriver to pry it up and
removeit.

To loosen the Split Cone and Nut even fur-
ther, use a rubber hammer and for 3855 &
475S turn the Split Cone Nut Wrench over
ind tap it down as shown. For 6255, 8005

Jind 11008 strike the Socket Spanner with
e Split Cone Driver as shown.

Remove the Upper Intermediate Chamber
(pos. 4). Once again, agood hitwithahammer
may be needed to break it loose from the
adjoining intermediate Chamber.

Toloosenthe Spht Cone Nut (pos. 11)usethe
Split Cone Nut Wrench and Driver SV0285

Remove the lmpeller (pos. 13) with the Split
Cone and Nut. it may help to push down on
the nut with thumbs while pulling up on
impeller.

¢ Dismantling Procedures 385S-4755-625S-800S-1100S

The Upper Bearing (pos. 6) is made of hard
rubber and encased in a stainless steel
sheill. it has a hexagon shape for maximum
water lubncation. if it appears wom or
damaged, use a screwdriver to remove it
fromthe Upper Intermediate Chamber. The
casing may have to be removed using a dnll
or lathe with a boring tool.

6258 800S & 11005

Toloosen the SplnCone Nut (pos. 11)use the
appropriate Socket Spanner along with torque
wrench SV0500 and Tap for Split Cone Nut
Wrench SV0402.

25

IF THE SHAFT IS WORN OR BENT: It may
prevent the easy removal of the Split Cone.
In these cases, you can remove the Spilit
Cone Nut and impeller first, then wedge a
screwdriverinto the slot of the Split Cone and
er it open while removing it from the Shaft)

-
e

B ]

Grundfos L-SP-TL-OOQ
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Dlsmantlmg Procedures 385S 475S 6258 SOOS llOOS

Repeat steps 1 9 25 until all ofthe Impeliers,
Split Cones and Nuts, and Intermediate
Chambers have beenremoved fromthe pump.
cept 385S & 4758 (see steps 30-32)

Slide the Stop Ring Nut Adapter mto posmon
loosen and remove the bottom Impellerinthe
same manner as the others, using the top of
the adapter as the Split Cone Nut.

Chamber with a screwdriver.

ine ute lntate Bearing
(pos.8) in the Intermediate Chamber. If
necessary, push it out of the Intermediate

30 3855 & 475S

Remove the Botiom intermediate Chamber

with Stop Ring .

Remove the Suction Interconnector (pos.
14) and the Shaft or Shaftand Coupling from
the Building Plate. Examine them fordefects
or wear.

If!heSeaIng(pos 7) appearswomor
damaged, use a screwdriver to pry t up and
remove it.

385S & 475S

If the seal ring (pos. 7) appears wom or

damaged, use a screwdriver to pry itup and
remove it. THE PUMP IS NOW
COMPLETELY DISASSEMBLED.

Gmndfbs L-SP-TL-009
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" Dismantling Procedures 385S-4755-625S-800S-1100S
= : T e e > R N ; R | '

hen Should A Part Be Replaced ?

-

@

Part Position(s) Minimum Operating Condition

Discharge Chamber 1 Should be clean to ensure proper seating to other machined seating areas. The threads should
be clean with no major blemishes. If the Check Valve and Seat are welded into the Discharge
Chamber, check to see if it is bent or worn. Replace as necessary.

Check Valve 2 Should be free of pitted areas and fit to the valve seat.

Check Valve Seat 3 Should be free of any nicks that would prevent proper seating of the check valve.

Upperintermediate Chamber 4 Should be free of pitted areas. Bearing (pos.6) should show little wear. The guide vanes shouid
show no wear (from possible rubbing against the impellers) and the guide vane wekds and tabs
should all be intact.

Upper and Lower Bearing 6/6b Should show no wear, blistering (from running the pump dry), or swelling (a typical reaction to
chemicals).

Stop Disc 5 Should be thicker than 4mm, free of cracks and not severely damaged by sand or dry running.

SealRing 7 Should show no wear, blistering (from running the pump dry), or swelling (a typical reaction to
chemicals).

Intermediate Chamber Bearing 8 Same as for Seal Ring (pos. 7) above.

Stop Ring Washer Ba Should have raised surfaces, be thicker than 4mm, free of cracks and not severely damaged by
sand or dry running.

Split Cones ,Nuts and 1112 Shauld be replaced with each reassembly, since it is rare when used cones and nuts can be

Stop Ring Nut 11c tightened well enough to keep the impeller from spinning on the shaft.

Impeller 13 The eyelet area around the wear fing (pos. 72) should show only minor wear. if deeply worn, either
the wearring or the entire impeiler should be replaced. There should be no contact wear pattems
from the intermediate chambers, which might indicate upthrust condition. - :

Intermediate Chambers 9/10 There should be no contact wear patterns from wear on the impellers. Shoukd be free of pitted
areas. The guide vanes should show no wear (from possible rubbing against the impeliers) and
the guide vane welds and tabs shouid all be intact.

Suction interconnector 14 Should show no pitting, breaks, or buckling.

Strainer 15 Should not be bent or show wear on edges.

Shaft 16 Should show light visible wear at upper shaft where upper bearing surfaces rotate on shatt.

Strap 17 Should not be pitied or bent; threads on studs should be clean and show no galling.

Cable Guard and Clips 18 Should show no pitting, broken welds ontabs, or arched bum holes caused from cut motor leads.

Nut 19 Threads should be clean and show no galfing.

Coupling 24 Should show no pitting, breaks, or buckling.

Check Valve Spring 39 Measure length to be sure it has not been compressed to the point that it is useless (part
dimensions are shown in the Parts List).

Strap Ring 69 Should show no pitting, breaks, or buckling.

Check Valve Guide 70 Should show no pitting, breaks, or buckling.

Impeller Wear Ring 72 See position 13 impeller

Refer to the Parts List section for a complete list of part numbers.
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In the instructions that fo!low, the numbers in paremhesis (pos. 7) Indicate the position number of that. part asit
is shown on the Parts:List and Kits diagram.

1 [Pl 5 11 cpecer ond holding 3855 through 800S \
" For pumps with 6" motors “Motor Pump 2of -Shaft Holding
Building Plate SV0049 Diameter Model Stages Spacer Bolt
z 6 3855 - 800S Al SV0390.(7111em) SV0078 (M10 x-110 mm)
For purmps with B* motors’
Building Plate SV0195 ) ) . . ) . ) .
] 8 8868 - 4758’ Al SVOO141(99 mm) SVO21 1 (M10 x:140 mm)
6255- 800S Al SVO187 (100 i)
11008
For l‘lOOSpmnps 6 11005 Al - SVE21T{A= 245 mnE = 7imm] | SVO076{MI0.X 110mmy)
8 11008 2-3 SV5213' (A =-30:17 mm,B: 5.mm) SW(MIO 130 mm) -
gy 11005 .5 - SVB2{4{A= A4.5tnm.B'= 505 mm). SV0208 (M10-:X'180mm)
a0 11005 All “SVS216. (.A #44 fmm.B =1z30mm) svmamwmwmn)
l-— -"—0.
KOTE: For 1100S pumps, align the buliding plata @
key withthe shafi spacerkeywey andthenalignthe e : »
shaft spacer key with the pumip shaft keyway. IB )

For 6° For 8" FoI

on!heclbc
inside.die
coupling..

Chetkio makesurememcturcwpha
/ (pos. 24) and key. (pos.. 16) slide easily
orito the pump shatt It was ramavad.

T

coupling: coupling:: 11005400-1 =
The pump Theshatl' | The pump-
shaft should |-should not sllah shoutd
botiomaut |- bottoin bommom on

‘Sﬁde‘ihe uclion Interconnector. {poy: 14
dowh aver the. Shaft .and center it on the

Bisiding Plata.




-3855-475S
Hold theimpelierin place so it doesn' Spin
using the ‘Counter Tightening ‘Wrench for
knpeuerisv 0313)..

Usethe Spkl-Cune Nut Wrench (SV.0285)-
togetherwﬂh the Tap (SV.0402) and atomue.
wrench and hghten o the proper torque

' amg ttle Counler
‘ﬁgmemngwwwr

Tighten:the,

& !arque “\wrench.
ﬁemovemespmwawmmmk)mepmpej

Rlng Nist with the- recessarl

“Ahe rml,-Siide. e Lower

lntermedia.te Chamboer: onto.the Shaft. d@nd
down agalnstths Suction interconnactor,.

R e T e T s

 Plagethe asoeuuy:tge.,_

and-while'pid ingc. on the impeller. pn

down onthe SpitConaNut and pressitdawn .
A% faras ttwil go_Ussarfubbarhammarand
apitmmtwmnmmtapmeassmtﬂy
dowin until it contacts' the “Suclion

A\Jnterconnector or intermextiate Ghamber, - 5/




Reassembly Procedures 3858 4758 625S 800S- 110()S

1}:—,:_'}:_'%9%

‘SRt the M“Vm&dnq Ipns. 88)Hn
place;:

/o4 _ 6-7Stage625SAND "\
“% 4.6 STAGE 1100S ONLY-

lnstaMbe valveseawetalner {pos. 3a}: hm

#itis threaded, use the

l’-iookﬁpamiSV.S&S)

wlighenilasshown _ vy

atHight.. To A\

fighten %
s,




g & :
doven. |t shonld botmmmt nn tha hp oi the
Vaive Housm

AN

8867 B00S ONLY Bend:the straps
shghﬂy‘lnﬂtﬁmrﬁveadedslud ends
Su ion

-

hstaltfnd‘tsdurgasecﬁon(sass-soos ~with
slrdps) unlo e pump. Make spm the:hales

with tha srrew holesin thainietl. There areiwo
sels ul hwles, they.shoukd both line up.

(brcc(lyopms-ltc from eacho(herﬁaﬂ‘) v-'lth
\ nelther spat naxt 1o tha strap ring weid:

knock e Dmhafge Chamber offol. ;heiopo!
\it pimp whan Insadting the Straps..

(32

'lhanmmniof ‘endpiay” nﬂxapumpstﬁﬂ
k- veryimpoﬂani. i ther2 4stoomud1 51
oo littke: e life of the pumpr(and moton
‘wiltbe shodaasd. Therelore, the amourt

: £ besocumtely measuwd
‘before’ themdor ‘is ‘rnounted.

iwomeasuuemenlmraneedodtoenaum
theend. r.iast correct-Ona Is withdha
shaﬁmthe *up” of "top” pos on.lhenlh&‘
wiilhy the: Siraft 7 the "dowa™ o * *Hottom®
‘position.

To nrihe Mése modsaromonts, ‘rcmove
‘the:pump from the munﬁng plateand: Tay-
‘tanis-aide. Then ..

) 4

Grondlos L.SP-TL0GO

'-mds andngmenﬁwem 1 ﬂwproper
Yoaumay naad 4] keap the snzﬂmm

BDnderLube (v 7020910) or. cqmvalcnt to'-
~kthethreaded studs.

i [ For'Shaft Down - Pull on 1ha.balt-untd tha
shiflis all he way out, Bemove Bieboll,

iForShaﬁlJp Pushe ﬂwehokumlm\eshah
Is althe way in. Remava the bolt.

scmwu n'ough the Suution: Inlefconnector
“\holes vith.a 3mm aflen wrench. )
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Usaadapthgiagein m»qumfromhnmotor el guagatomeasme trom the motor- Use adepmgungebmmfrmm molor
mourting surece to the contact disc inside mounhng surace to-ihe ‘contact disc inside” -moumting surface 0. the mmq,sc Bishie

‘the coupling. thc coupting. . the caupling.
END PLAY MEASUREMENTS END PLAY MEASUREMENTS END PLAY MEASUREMENTS

All measurements in millimeters (mm). <Al measurements in millimoters mm] Allmeesurements inmillimeters (mm)
With Coupling With Coupling With Coupling

Model “Down Up - Model- Down Up Modat Down  Up

3BSSMTES - 71.0a05. =740 3pEE4758 1000205  >/=103.0 38SS/4T5S A, NA

B5TB00S 7I0N0E  reTAD 6255RO00S 1000405 51030 eSS NA N

11608 710206 >=76.0 “1{p08 1000£05  >+=1060 11008 1z25xbi5  »~1340
Hitachi Molexs:

[ 3€ w (.37 MOTOR SHAFT HEIGHT \

I ‘the:amount :of .end play you measurc is
oulsida tha limits stated. the pump) hag henri it-the:” motor - shatt length you
assembled: momecﬁy The most common measur tqgsmlslqemose limits, a ; b b AEi g g .
orTors fade e i rnay meanthe firust: bearmg iy Motor Size Shafi Hilght Strowid Be Belween
N usnmhe Mrong shatt.spacar, and: de
(@)imprupey sedling g ofthe ripeters. £ NEMA 2%8 ol E8Bkches
Asbiilid e pumpuntiithe endplay measiire- (T264mm) {73:03.mm).
menlsidl wmurrthe lunnls gmzn.

_ 87 NEMA 299 and  -4.00inches
Bafora altaching tha piamp o the motor, e {W01.35mm) (10160 mm)
herghlo( memowr sltaushmjdbechecked . o Al 1 1Ra T

Shaft

Thie makar shaff halghtis maasured from s, Height . 10" NEMA 498 A »
umumwduve{whefememvlmmee{sme ¥ ¥ B O v 126 Bmen) ung. s :(\’C::,:J
purnp).to.thie end of the motor. shaft —7 8 ] g 1=2s,
Step 37 ndules-how thig inegsurernent s, ] Hop ! .
taken Thetable indicates the aliowable mea- 10" Plueger io f;sﬁm) and » el .

. Qursmsnls - \_




CHECKING- A 6" NEMA MOTOR: Usa:
measuring 100/ SY.0115 10 €heck the - shatt
heighl.

CHECKING AN 8° NEMA MOTOR: Use
measpring ool SV.0282  ora-depth guage o
chack ahaf haight{ghawn In plciural.
CHECKING A 10" NEMA MOTOR: Use
'erﬂw gauge ® check shaft haighi.

M

Piace the pump un lhe nolor, Mdke suigine’
greoves {spines) en ' the motor shaft mate -
withthose insifia tha coupling and also makey_
surethe q;enngmlhe&udmn Ineroomieeisr
J{ines up with the motorcable: .

Whilc holding the Strainer gap- c(osed with
channed ok pliers, slide the Srrainar Glip’
{pos.28) upimm the boltom erd Ve ldpnup,
untilit incs up withithe hotiom ol the strainer.
Bend the clip with a acrawdriver to lock itin
place. For 11008 slive the second chpﬁown
from the top untilitlines up withthe top of the

trainar.

Rea sembly Procedures

.Inscrt the momr plug into the motor socket.
Makea sure the kay onthe plug aligns with the
keyway i the socket. Press ihe: plug finnly

-into the socket and tighten the aut- BUT-DO

NOT OVERTIGHTEN.
ughter tu 60-70 1t Ibs
tighten t0120-150 i fbs:

32

Tightan the motor mountmg hardware othe
- proper iegues.

Place tiie Motor Le.ld Guard’ (pcm 24)y over
the motor cable where the top-of the Cable
Guard (pos.’ 18} will rest. ‘Place the ‘Cable
Guasd over the motor cable . gl farsten the
four. screws{pos 18&) to “the <h.m!lcm
Interconnactor and Discharge Housing. Hthe
Cable Guard i indented atone end, thatend

is the bottom,

3858 475S 625S SOOS -1100S

‘| Apply Mobil Grease FM-2 {or equivalent) ta
mosplmdandofﬁe motor shaft and lothe
molor mounting hardware,

Instalt the Strainer {posc15yaround the Sug-
‘tionintarconnector, itmustlitinthe recesses
in"the 1op and bottom of the Suction
Interconnestor, For 6% pumps align the gap
-with the:motor cable, For.B-and 10 pumps
align the gap opposite the motor.cable. y

THE PUMP
IS NOW
COMPLETELY
ASSEMBLED.

Gnmdtast-SP-TL-009
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Parts List 6 2 5 S

sl

Speclal Tools Part Dlenlons | - | ; Gnu N DFos- NQ

By position numbat

Toots not generafly svaliable from normael sources All dimangions in miliimatera (mm) R R
(et No.  Description and Use (o Adspisr for Dischargs
SV0048 | Buiiding Plate @ NP1 E
8 f
Shat Bpacing Pipe
8v03%0 For 8" motors, @22/10.5 x 71 mm D RPTE
8Vo187 For 8" and 10° motors, @22/10.8 x 100 mm 1-Discharge Valve Housing

Shatt Holding Bon
8v0078 | For 6" mators. M10 x 110 mm
8V0211 | For 610" motors, M10 x 140 mm

g
BVDa74 | Bocket Spenner é?.} 2 .Vsive Cone
8VORTS | Bpi Cone Driver m EE;‘E
=y

Parts List

3+ Vaive Sest
8ve22s Wrench for Vaive Seat Retainer w
svo1r | Tightening Wrench for impefk a\z\/__. 4.3, 10 - Intermediate Chamber

SVO402 | Tap for Spiit Cone Nut Wrench (@

14 x 18 x @14 mm

Shaft Height Gauge
sSvons For 8" motors § - Stop Disk

£
: T
pa

80208 Punch for Valve Guids

6-8-10"

§ - Top Baaring BN N R By 5 FROREDE it
-
8V0315 | PunchvDriver for Bearing Pos. ¢, 6 CE— [IHix SmeerS|b|es
- § T TN n ” TR
Standard Tools G)f] Zasild : . R AT G TR
Comparable tools can be purchased through normal sources 7+ Neek Ring Contents . .

Parts List
: Special Tools
L 9l Standard Tools
a8 Part Dimensions

= | Model D

Part No. | Description ) %ﬁ‘
Alen Wrench 3

101208 M10 - NV8, for 6° and 8° motors
8 - Intsrmedists Boaring

8v00s4 | NV 18, for & motors e
sSvo122 NV 24, for 8° motors ®=
SV007 NV 30, for 10" motors

svotes M8 - NV22

Motor Cabls Wrench b
8V Nva2

Toram Wraneh ATy T T
8V0500 79 - 400 Nm Q 1 z .

Y

14, 12 - Spik Cone and

13 - Impeller no co - Production AETER 7/27/98 Stg's 1.5
Torqus Wranch Sockst : P S Production AETER 6/9/99 Sig's 6-7
svosz2  [Mi6-NvZ2 - -j - PeeE— il : : : 5 o £ Y ey N L BN
SVES19 [ M12-NV 18, for 6 motors P ST ; % '
SV0s24 M16 - NV 24, for 8™ motors @ g B L-8P-TL-118 (Rev.6/98)
\_ SV0530 M 20 - NV 30, for 10° motors ) \_ 4 $ . ' PP k 0§ 9 e s VKSR 08
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rars List e B 2D D

(Pos.| Part Description MODEL Qiy. Comments/Dimensions PARTNo.
6 No. HPx10 | Stages | Used
1 | Vaive Housing 150-1000 1-5 1 6" NPT 175136
1250- 1500 67 1 6° NPT threaded 175137
1d | Valive Housing O-Ring 150-1500 1-7 1 NBR 96417830
2 | Check Vaive Cone 150-1500 1-7 1 175148
3 |Check Valve Seal . 150-1500 17 1 vuicanized NBR 170143
3a {Lwr. Check Vaive Seat Retainer | 150-1000 15 1 ‘a 170675
Lwr. Check Vaive Seat Retainer |1250-1500 6-7 1 treaded b 170677
36| Upr. Check Valve Seat Retainer | 150-1500 | _ 17 1 ) 170144
4 |Top intermediate Chamber | 150-1500 1-7 1 175106
5 Stop Disc 150-1500 1-7 1 carbon/graphite/tefion 170137
6 Upper Bearing 150-1500 17 1 NBR 175607
7 SealNeck Ring 150-1500 1.7 #Stgs NBR 17511§
8 intermediate Bearing 200-1500 2-7 #Stgs-1 vuicanized NBR 170201
9 |intermediate Chamber 200-1500 27 #S1gs-1 175102
11 | Split Cone Nut 150-1500 1-7 #Stgs 170870
12 | Spiit Cone 150-1500 1-7 #S1gs 170214
13 | impelter 150-1500 1-7 #Stgs-=* 0 175101
impefler {recuced diameter) - . b ** see explanabon note 175125
14 | Suction interconnector (inlet) | 150-500 1-3 1 for 6° motors 170640
400-1500 2-7 1 for 8 motors 170641
L35 [Strainer . 1150-1500 1 17 _ ] e e o . . |..170014
16 | Shaf 6" motor 150-250 1 1 L=274.5 om 171A01
300400 2 1 1=430 mm 171€E02
b o )os00 3 )1 Jiesessmm | _171a03
16 | Shaf 8° Motor 400 2 1 1=397 mm 171C02
500-600 3 1 L=552.5 mm 171C03
750-1000 4 1 L=718 mm 171E04
1000 L 1 L=873.5 mm 171E05
1250-1500 6 1 L=1029 mm 171E06
U U I |, 7. Yoo ft=1B4S mm | ATAEO7.
17 | Strap 150-250 1 4 1=499.S mm 208001
300-400 2 4 L=655 mm 208002
500-600 3 4 L=810.5 mm 208003
750-1000 4 4 L=966 mm 208004
1000 5 4 L=1121.5 mm 208005
1250- 1500 6 4 L=1277 mm 208206
e 2900 T A ] RSARS . ]..208207 .
18 | Cable Guard 6" Motor 150-250 1 1 L=569.5 mm 208501
300-400 2 1 L=725 mm 208502
500 3 1 L=880.5 mm 208503
18 | Cable Guand 8" Motor 400 2 1 =725 mm 208602
500-600 3 1 L=880.5 mm 208603
750-1000 4 1 1=1036 mm 208604
1000 5 1 L=11915 mm 208705
1250-1500 6 1 L=1347 mm 208706
L 1500 7 1 L=1502.5 mm 208707 y
f aa )
183 |Cheese-head Screw 150-1500 1-7 2 M5 x 6 mm 1D1333
18b |Cheese-head Screw 150-1500 1-7 2 MS x 10 mm 96413437
19 |Stap Nut 150-1500 1-7 4 M16 101389
183 |Molor Nut 150-300 1-2 4 1/2° UNF for MS6000 1D2162
4 for 6" motor 1/2” - 20 UNF SS UB0006
4 for 8" motor 5/8° - 11 x88cm SS | 1800011
4 12" for 6" motor UWO0006
4 S/8" for 8 motor UWO0002
1 for 6* motor 130043
sl ftor8motor |- 130009
1 for 6° motor w/22.23mm, 7/8° shit] 795840
1 for 6" mir. w/24.5mm, 31/32° shit. 795941
1 for 8" mtr. w/24.5mm, 31732° shit. 165007
1 for 8 mir. wf30.17mm.1-316"sh.| 175052
1 for 6° motor 160020
1 for 8" motor 160038
1 170251
1 6" to 5" NPT 200135
1 175142
4 160021
Ring #Stgs included in pos. 13 170207
77 {Cover for pos. 14 6" & 8" Motor | 150-1500 1-7 1 30 x 50 200628
77a | Screw for Cover 150-1500 1-7 2 M5 x 10 mm 96413437
78 |Name Plate wiCSA 150-1500 1-7 1 984461
\ 78 |Rivet for name Plate 150-1500 1-7 2 3 x 5 mm 304SS 96022882)

“*In pumps with model numbers having & -# after the number of stages, the ¥ is the quantity of reduced diameter impeliers.
Exampie: §2551000-5-2 (this pump has 2 k i and 3 i

.. Mid 1999 part changed from 175640 to 170675.
—- Mid 1999 part changed from 175641 to 170677.

(6255 Bolt Kits: for attaching pump to motor. )
HPx 10 Stages | Posltion#'sinchuded {Qty."] Part #
150-500 13 22(4),220(4), 23 UB9002
5001500 | 27 22(4),22a(4), 220(4). 23 1800018 J
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A complete line of single-phase
control boxes is available from
Franklin Electric.

SUBTROL-PLUS® OVERLOAD
OPTION FOR THREE-PHASE
MOTORS

A field proven and contractor friendly
premium motor protection system. It
protects the motor against overioad,
underload, averheating and rapid
cycling. It also extends the motor
warranty to a full three years. The
motor must be manufactured with a
Subtrol-Plus®heat sensor.

MADE IN THE U.S.A.

—

ct Data-

6" ENCAPSULATED
SUBMERSIBLE
MOTORS

5 through 15 horsepower single-phase.
5 through 60 horsepower three-phase.
200 to 575 volts-60 and 50 hertz.

APPLICATION DATA

These mators are built for dependable operation in 6" diameter or larger
water wells. Temperature and time ratings are continuous in 86° F (30° C)
water at 1/2 ft./sec. flow past motor. Rotation: single-phase, CCW facing
shaft end; three-phase, electrically reversible.

BASIC FEATURES

M Full 3450 RPM design point

B Maximum temperature winding wire NEMA class 200
B Anti-track self-healing resin system

B Hermetically-sealed windings

B Removable Water-Bloc™ lead

B Double flange design

B Stainless steel shell

M Stainless steel splined shaft

M Kingsbury-type water lubicated thrust bearing

B Pressure equalizing diaphragm

B Sand slinger

B 3-lead & 6-lead (Wye Delta) configurations for 3-phase
M Copper bar rotor

SPECIAL FEATURES

B Ni-Resist: Special construction option for some Salt Water and high pH
applications. All Ni-Resist motors include a Subtrol-Plus heat sensor.

M 316 Stainless Steel: Special construction option for Acid, low pH, and
Seawater applications. All 316 SS motors include a Subtrol-Plus heat

sensor.
B sand Fighter™ models available for sandy wells.
B Mining And Offshore Application Motors available with flat jacketed
nitrile lead and Sand Fighter™ sealing system, consutt factory.

Franklin Electric
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6-INCH SUBMERSIBLE MOTORS

DIMENSIONS AVAILABILITY®
Single-Phase Capacitor start, capacitor run (control box required)
Water Well Ni-Res, 316 SS 316 88
“L” Dim. “L” Dim. Shipping Weight
hp kw ins cm ins cm Ibs kgs
5 3.7 254 646 250 63.6 112 51
7', 55 280 711 276 701 125 57
10 7.5 306 777 30.2 76.6 143 65
15 11.0 331 84.2 32.7 831 156 71
Three-Phase
5 3.7 229 581 225 571 103 47
7, 5.5 242 614 238 604 110 50
10 7.5 254 646 250 63.6 118 54
15 11.0 280 7141 276 701 131 60
20 -15.0 306 776 30.2 76.6 147 67
25 18.5 331 84.2 327 831 158 72
357 907 353 89.6 176 80
40 30.0 408 103.7 404 1026 206
' 50 370 553 1405 557 1415 304 138
60 45.0 613 155.7 61.7 1568 334 152
@ 60 Hz - Nominal 3,450 RPM
: RESUESE i 50 Hz - Nominal 2,875 RPM
’ CONSTRUCTION MATERIALS
w Component Environment Type
, Standard Water Well Ni-Resist 316 SS
1. Castings Gray lron Ni-Resist Type 1B 316 SS
2. Stator Shell 301 SS 316 SS 316 SS
3. Stator Ends Low Carbon Steel 316 SS 316 SS
4. Shaft Extension 303 SS, Except 174 SS On 40-60hp 17-4 SS 174 SS
5. Fasteners 300 & 400 Series SS 316 SS 316 SS
6. Seal Cover 304 SS & Sintered Bronze 316 SS 316 8S
7. Seal CarborvCeramic Face Sand Fighter™ Seal System Sand Fighter™ Seal System
8. Diaphragm Nitrile Rubber Nitrile Rubber Nitrile Rubber
9. Diaphragm Plate 304 SS 316 SS 316 SS
10. Diaphragm Spring 302 SS 17-7 SS 17-7 SS
11. Shinger Nitrile Rubber Type 100 Hydrin Type 100 Hydrin
12. Lead Wire (or Cable) Hypalon 75°C Hypalon 75°C Hypalon 75°C
13. Lead Potting Epoxy Epoxy Epoxy
1a. Filter Delrin & Polyester 316 SS Plug 316 SS Plug
15. Insulation Class F Class F Class F
Specifications subject to change without notice. Contact Franklin Electric if current material types are required for bid specifications.
L |
® Franklin Electric
400 E. Spring Street, Bluffton, Indiana 46714
Tel: 219 824 2900 Fax: 219 824 2909
www.franklin-electric.com
M13029.00

o ENEEEEEESEEEEEENEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEE
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PAGE: 6-5
DATE: August 31, 1999
SUPERSEDES: Old 6-4

6" Motor Replacement Leads — RHW & Nitrile Lead Material

374 BUSHING WITH RAISED CIRCULAR SEAUNG TAB

@ ‘\; mlr SLEEVE WITH TAPE

3 POWER CONDUCTORS OR
3 POWER CONDUCTORS WITH GROUND

STANDARD RHW HYPALON 75°C LEAD

Excellent resistance to ozone, abrasion, heat and oxidizing chemicals.

EAD AD »
ENGT! 0 B0 D OND 0
MBER VB (FEET] RIA! d . 0 0
152610 905 305241905 316 S.S. #10 5-30 Hp 3 w/GND
152610 907 305241907 75 316S.S. #10 5-30 Hp 3 w/GND
152610910 305241910 100 316S.S. #10 5-30 Hp 3 w/GND
152610912 305241912 125 316S.S. #10 5-30 Hp 3 w/GND
152610915 305241915 150 316S.S. #10 5-30 Hp 3 w/GND
152314 901 305 108 901 13 (4 meters) Brass #8 All Ratings 3 w/GND
152314 903 305 108 903 26 (8 meters) Brass #8 All Ratings 3 w/GND
152316 902 305 202 902 13 (4 meters) 316 S.S. #8 All Ratings 3 w/GND
152316 903 505202 903 26 (8 meters) 316S.S. #8 AllRatings 3 w/GND
152316 905 305202 905 50 316S.S. #8 5-30Hp 3 w/GND
152 316 907 305 202 907 75 316S.S. #8 5-30 Hp 3 w/GND
152316910 305202910 100 316S.S. #8 5-30 Hp 3 w/GND
| 152316912 305202 912 125 316S.S. #8 5-30 Hp 3 w/GND
152316 915 305202 915 150 316S.S. #8 5-30Hp 3 w/GND
SPECIAL FLAT NITRILE 90°C LEAD WITH JACKET (COLOR OF JACKET RED)s
Excellent resistance to petroleum, mineral and vegtable oils. Good resistance to acids and bases except those having strong
oxidizing effects. Poor resistance to oxygenated solvents such as acetone, methyle ethyl ketone (MEK) and other ketones.
EAD D OWER
ENGTH 0 50 0 OND *
M 3 g2 33 2 48 43 J a]s
152 128 901 305 200 901 13 (4 meters) 316 S.8. #8 All Ratings 3 wijacket no GND
152128919 305200919 26 (8 meters) 316S.S. #8 Ali Ratings 3 wijacket no GND
152128 903 305 200 903 50 316S.8. #8 5-30 Hp 3 wijacket no GND
152 128 904 305 200 904 75 3168.S. #8 5-30Hp 3 wiacket no GND
152128 905 305 200 805 100 316S.S. #8 5-30Hp 3 wijacket no GND
152 128 906 305 200 906 125 316S.8. #8 5-30Hp 3 w/jacket no GND
152128 902 305200902 150 316S.S. #8 5-30Hp 3 wijacket no GND
APPLICATIONS FOOTNOTES:
NOTE: MOTOR WARRANTY IS VOID if Franklin supplied leads or drop @ Refer to Franklin Field Service manuals for accurate cable sizing.
cables are not used. @ Lead sleeve 1° longer than standard.
Replacement leads are available in 25 ft. increments up to 150 ft.
Special-cut lengths are available at an additional charge. Consult
factory for price and availability.
N Franklin Electric
400 East Spring Street
Bluffton, Indiana 46714
- Tel: 219.824.2900 Fax:219.824.2909

www.franklinelect.com



Il‘.l:-l Submersible Motors & Controls

Franklin Electric [Quick Links: =
Sub Home Products Facts/News Service AIMManual Training Franklin AID Contact Us Search

(W

Location: Sub Home > 4" Motors > Page F-1
Click Here for Part Specification Information

Splined Stainless Steel Couplings

COUPLING - 4"

.03 X 43° CHAWER

\
e
.03 X 30° CHAFER S
. H

O\ ¥ 3 i
-3 n

L TOESE 1., e o
- 7129 HARDENED AND GROUND
1. 3§k 80 122 SIABMESS SIEEL DISC,

HESE ACES MUST BE
FLAT AND PARALLEL WIITHIN
-0005" 1.3.R,

4 - 1A -

A Rexd $) Sintas Spline Data
/ . 544 BROACHED UINDR o 14 Teeth

12 842014, OF SPUIM 24/48 Diametral Pitch
- 30° Pressure Angle
.5052 Base Circle Dia.
.001 Max. Out of
Roundness
o 0015 Max. Cumulative
Pitch Error (Any Two
Teeth)
.0005 Max. Involute
Profile Error
.0003 Max. Lead Ervor
Flat Root Side Fit Type
Sliding Class "A" Fit
Spline Data Per
American Std. A.S A
B5. 15-1950 Based on
Short Dedendum
Intemal Spine

.89

HIS DIA. 1 BE PARALLEL e 1, 80 ~—en
Mo CONCENTRIC Wi SPLINE - 2.00
PI10H DIA. RETHIN .003° 1

2

Spline Data

15 Teeth

16/32 Diametral Pitch
30° Pressure Angle
.8119 Base Circle Dia.
.001 Max. Out of
Roundness

.0015 Max. Cumulative
Pitch Error (Any Two
Teeth)

.0005 Max. Involute
Profile Error

.0003 Max. Lead Error

CONCEW!
§;m{um PO DIA. ;: inin .003 1.0, Flat Root Side Fit Type
Sliding Class "A" Fit

87 =03 X 453°
g Fr )
A.S.A. BS. 15-1950

P - Based on Short
i =i.81 INLF,}o Dedendum Internal

18— Spine

75 BROADMED MINOR
DIA. OF SPLINE

“0 RiMG*~ ¥* 3.0, x\
.M 0.0, X ¥ Wb,

v~ |

Tl 1l

CSPLINE DATA
\ 151360802

THIS DIA. MUST BE PARALLES
IC 1 {n SPLIME

Lt WilH
SPLINE P1T0H DIA.

COUPLING - 8"

Spline Data

23 Teeth

16/32 Diametral Pitch
30° Pressure Angle
1.2449 Base Circle
Dia.

.001 Max. Out of

2

http://www.franklin-electric.com/sub_cat/F-1d.htm 5/13/2004
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1.0, 1 8
CIEINIRIC MO $716-18 SIAINESS SIEEL—
PARAMILEL WITH ALLEN HEAD SET SCREWS
TrhoN 'a?‘ P / -0 RING - 1,487
» " 1R, S —je—me-1 75— \I.D. X .103 wAll
—— {
P oak
T i i
1500 i
SE—— l !
i
t

1,28 —

FOOTNOTE: *Dimensions "A", "B", "C" depend on particular coupling selected. Dimension "D"

is 1.688" for all 6" couplings except here dimension "D" is 1.875"

Home Corporate Submersible

Roundness
o 0015 Max. Cumulative
Pitch Error (Any Two
Teeth)
.0005 Max. involute
Profile Error
.0003 Max. Lead Error
Flat Root Side Fit Type
Tolerance Class 5
NS B92. 1-1970

Click Here for Part Specification information

EMPD - Fractional HP Motors  Fueling Systems

International TOP

Copyright 1998-2004. Please review our Terms of Use before accessing this site.
Franklin Electric Co., inc. 400 E. Spring St., Bluffton, IN, 46714, U.SA.

E-mail: webmaster@fele.com

http://www franklin-electric.com/sub_cat/F-1d.htm

Tel: 260.824.2900 Fax: 260.824.2909

5/13/2004
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__For Model 37 Well Service Valves

(YW

b

-

.

A

AC THROTTLING

AIR CONTROL DEVICE _,T__._—-——*""
1] -

VACUUM

: \\_/ INLET

. EXHAUST
OUTLET

FULLY
OPEN

WELL SERVICE VALVE C
Dimensions for Model AC installed on
Model 37 Well Service Valves
Model No. | Valve Size A B C

370-WS 1/2" 6 1/8 11 3/4 | 8 3/4
(T ar1-ws 1 7 | 143/4 | 11
——]

372-WS 2" 91/2 201/8 | 14 3/8

373-WS 3" 91/2 22 1/8 |15 3/4

For Valve Detail, see E-sheet Model 37 Well Service Valves

GLA-VAL

P.O. Box 1325 + Newport Beach, CA 92659-0325 * Phone: 949-722-4800 - Fax: 949-548-5441 » E-mail: clavai@cla-val.com *+ Website cla-val.com
©copyright cla-val. 2000 Printed in USA Specification subject fo change without notice.

PL-Model AC (R-5/00)
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PARTS LIST

/7 Series 37 ¢

#
%
T

< A-VAL Well Service Valve with Baffle Screen
A

OQUTLET

................

HOOBOOEOOEE

a

- WORKING PRESSURE

150 P.S..
OR _
300 PS.I.
INLET
Detail No. Part Name Material Detail No. Part Name Material
1 Body Cast Iron ASTM A126, Class B 7 Cover Boit ~ Alloy Steel ASTM A449, Grade 5
2 Cover Cast fron ASTM A126, Class B 8 Retaining Screw Stainless Steel ASTM A449,
3 Baffle Ductile fron ASTM A536-51T 9 Guide Bushing Stainless Steel ASTM A276 T303
4 Seat Buna - N 14 Pipe Plug Malleable lron
5 Float Stainless Steel ASTM A-240, T304 20 Guide Shaft Stainless Steel ASTM A276 T303
6 Gasket Garlock #3000 (Non-Asbestos) 40 Baffie Screen Stainless Steel ASTM A240 T304
Note: AC throttling device is recommended for well Service installations inside the pump station for shock control. ‘ '
Model No | Valve Size A B Inlet Size |Outlet Size
370-WS 1/2" 6 1/8" 7" 1/2" N.PT. | 1/2" N.PT.
¥ 371-WS T 7 9172 | I"NPT. | 1°NPT, 5
372-WS 2" 9 1/2" 12" 2" N.P.T.. 2" N.PT.
373-WS 3" 9 1/2" 12" 3"N.P.T. 3" N.PT.

-

el A v A I. P.O. Box 1325 - Newport Beach, CA 92659-0325 - Phone: 949-722-4800 - Fax: 949-548-5441 « E-mail: claval@cla-val.com - Website cla-val.com
- @copyright cla-val. 2000 Printed in USA Specification subject to change without notice. PLITWS (123" g )




PARTS LIST
rov= | Series AC
~GLA-VAL For Model 37 Well Service Valves

Design Function . Model #| Stock# |Size NPT| A B c
The S_eries AC Throttl.ing AII" Control Device HAC | 27001010 > T ane 1 e 2

is de§|gned for usewnth Sengs 37 WeI‘I 1AC | 27000.02F " s34 | 21 3
Servncg Valve's to provide adjustable air - * e 37000030 = SRR
Throttling during pump sta(tups, 'to minimize s - TR R
pump and piping shock. It is easily installed

in the field on new Series 37 valve installations. For Reference Only - Individual Parts Not Available « Sold onty as complete unit.
- C >
REQ'D FOR FULL OPEN FLOW .
|
B >
CLOSED
|
GUIDE SHAFT 2z i
SPRING —— I
/ =
HOOD a——— !
- GUIDE BUSHING / a———|l
. " [
DISC — I
BODY | FULL
T r— 1L, VACUUM
DISC FLOW
\\ | A
LOCK NUT l
ADJUSTING SCREW :
ﬁ' - !
A o il D gl OUTLET
JR
I EXHAUST
i FLOW
!
I
!
!
INLET

Also Available 4" thru 8" sizes Contact the Factory

V‘l A v Al P.O. Box 1325 » Newport Beach, CA 92659-0325 - Phone: 949-722-4800 « Fax: 949-548-5441 « E-mail: claval@cla-val.com * Website cla-val.com
" = ©copyright Cla-Val 2000 Printed in USA Specification subject o change without notice. PL-Model AC (R-5/00)
34
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Purchase Specification

Model No. 37
WELL SERVICE VALVES

1/27, 17, 2", 3* NPT

Installation

The Model 37 Well Service Valve is typically instalied between the pump discharge and check valve. Mount the
unit in the vertical position on top of the pipeline with an isolation valve installed below the valve in the event ser-
vicing is required. An enclosure with adequate venting is recommended. Piping the discharge back to the well

is suggested.

Description

The well service air valve shall be able to automatically exhaust large quantities of air in the pump column dur-
ing pump start-up and allow air to re-enter the column during pump shut-down. The air valve shall be designed
to be installed between outlet of vertical turbine pumps and the pump check valve.

The inlet and outlet of the valve shall have the same cross-section area. The valve shall have NPT Threaded
or ANSI Flanged inlet and outlet. The float shall be guided by a stainless steef guide shaft and seal drip-tight
against a synthetic rubber seal. 4" and larger valves shall have dual guided shafts of hexagonal cross section
and a protective discharge hood. '

The float shall be of all stainless steel construction and capable of withstanding maximum system surge pres-
sure without failure. The body and cover shall be concentrically located and of cast iron and the valve intemal
parts shall be of stainless steel or Buna-N® rubber.

Note: 3" and smaller sizes shall be equipped with a stainless steel diffuser screen to protect fioat from excess
water force. 4™ and larger sizes shall be equipped with a device which will throttie the flow of water into the vaive
and be designed to permit full flow of air but limit the flow of water to the vaive.

Material Specification

Valve Size:

Main Valve Body and Cover:
Main Valve Trim:

End Detail:

Pressure Rating:
Temperature Range:
Rubber Material:

Desired Options:

The Well Service Air Valve shall be Model 37 from Cla-Val Co. Newport Beach, CA, U.S.A .92659-0325



— Series — 36

Combination Air Release and

~CLA-VAL

« Stainless Steel or Bronze Trim Standard

« Stainless Steel Floats Guaranteed

« Fully Ported Valves - No Restrictions

» Easily Serviced Without Removal From Pipeline

« Engineered For Drip Tight Seal At Low Pressures

The Cla-Val Series 36 Air and Vacuum Valve is a multipurpose
vatve that combines the operation of both the Model 34 Air
Release Valve and Model 35 Air and Vacuum Valve. It functions
to exhaust large quantities of air in the pipeline dunng the filling
cycle and to admit air, as necessary, to prevent potentially
dangerous vacuum from forming when being emptied either
intentionally or as a resuit of pipeline breakage.

installation General Specifications

The Series 36 Combination Air Valve should be installed at Size Inlet/Outlet Materials

4igh points at grade changes within the pipeline. 17, 2" 3", 4" NPT Body and Cover:
- Mount the unit in the vertical position on top of the pipeline 3" through 8" Cast Iron ASTM

.with an isolation valve installed below each valve in the 125 Ib. flange & ANSI A 126, Class B

event servicing is required. A vault with adequate venting 300 Ib. flange & ANSI

and drainage shouid also be provided. Float:

Pressure Ratings (see note) Stainless Steel
Purchase Specification 150 psi Plug:
i tainless Steel

The combination air vaive shall combine the operating 300 psi S S

features of both an air and vacuum valve and an air release X

valve in one housing. The air and vacuum valve portion shall xmp etra:L;roeo:lange lnteg:aa.l ':ns‘St |

automatically exhaust large quantities of air during the filling ater to iniess Steel

of the pipeline and automatically allow air to reenter the Note: Specify when operating .

pipeline when the internal pressure of the pipeline approaches pressure is below 10 PS! Seal: Buna-N*® Rubber

a negative value due to column separation, draining of the

pipeline, or other emergency. The air release valve portion When Ordering, Please Specify

shall automatically release small amounts of air from the M

pipeline while it is under pressure. - Model Number

The inlet and outlet of the valve shall have the same cross- 2. Inlet/Outlet Size

section area. The float shall be guided by a stainless steel 3. Inlet Pressure Rating

guide shaft and seat drip tight against a synthetic rubber 4. Orifice Size

seal. 4" and larger valves shall have dual guided shafts of

hexagonal cross section and a protective discharge hood.

The float shall be of all stainless steel construction and capable Optional:

of withstanding maximum system surge pressure without For Anti-Shock Air Valve shut-off, order with

failure. The body and cover shall be concentrically located arrestor check device, order valve with suffix “AC"

and of cast iron and the valve internal parts shall be of stainless See Data Sheet Page 33

steel or Buna-N® rubber.
The Combination Air Release and Vacuum Valve shall be
eries 36 from Cla-Val., Newport Beach, CA, U.S.A.
\
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Series 36

Vacuum Valve Data and Sizing Guide

Air and Vacuum Valve Sizing

1.

2.

3.

6.

10.

1.

Series 36 Combination Air Release and Vacuum Valves should be sized to handle the maximum amount of air to be
exhausted or admitted into the pipeline and not exceed an acceptable pressure differential across the valve discharge orifice.
Each high point or change in grade must be examined independently when determining valve size. Use the steepest slope

for calcutations.

Use the flow capacity charts located on Series 36 Data Sheet to assist in vaive sizing.

Determine the smallest valve size capable of exhausting air equal to the filling rate of the pipeline in CFS while not exceeding
a pressure differential of 2 psi across the valve orifice. (Based on pump capacity).

The following formula is recommended to calculate the rate of flow in CFS for filling the pipeline:

Where: CFS = Cubic feet per second
GPM= Gallons per minute

Determine the smallest valve size capable of admitting air equal to the potential flow in CFS while not exceeding a pressure
differential of 5 psi across the valve orifice. (Based on gravity flow).

The following formula should be used to calculate the rate of flow in CFS that can occur within the pipeline under gravity flow

conditions.
Where: Q = Flow of water in cubic feet per second

C = Coefficient in Chezy's formula = 110

— \’ S = Slope in feet per foot of length
Q =.0007872 CNSD° D = Inside pipe diameter in inches

If thin wall pipe is being used, the risk of pipeline collapse due to the formation of vacuum must be considered. The following

formula may be used to calculate the collapsing pressure of thin walled cylindrical steel pipe using a safety factor of four:

Where: P = Collapsing pressure in psi
_ T 3 T = Thickness of pipe in inches
P = 16,250,000 ( D D = Diameter of pipe in inches

For other pipe materials or thickness consult pipe manufacturer for pipe collapsing pressure.

Determine the smallest valve size capable of admitting the required air in CFS (as found in step 5) without exceeding the
collapsing pressure (as found in step 6) or 5 psi, whichever is less. Do not exceed a pressure differential greater than 5 psi.

Finally compare the valve size determined in step 4 with the valve size determined in steps 5 or 6. If they differ, always select
the larger valve size.

Cla-Val has available upon request, a Slide Rule Air Valve Calculator. It will greatly reduce the amount of time necessary
to size valves for pipeline service.

Valve effectiveness is affected by location in piping system. The Series 36 Combination Air Release and Vacuum Valves
should be installed at all high points or changes in grade in a pipeline system. They should also be installed in high points
where air will tend to accumulate during normal pressurized operation. For more information, see "Sizing Guide for Model 34

Air Release Valves” Data Sheet.

Sample Pipeline Profile .
. FOR SELECTION AND PLACEMENT . :
OF AR VALVES (P coMBINATION
T @ARAVACUM
© (AR RELEASE - .
X-DRAIN VALVE

Lang Norontai o * 0 ) peaxy

| oarumLme ’ -

E-36 Sizing Guide (R-5/00) CLA-VAL




PARTS LIST

COMBINATION AIR RELEASE AND
| VACUUM VALVES

“CLA-VAL

Large Orifice Small . )
Single Body Style "nnes - | Oiameter | W2X W | Height | Widih | Wi Lbs
1X1 5/64" | 300psi | 10 /2" | 11/38" 40
1X1 5/64" | 300psi | 10 1/2" | 11/38" 40
2X2 3/32" | 300 psi 13" 14" 71
3x3 3/32"_| 300 psi 1r 16" 112
4X4 3/32° | 300 psi 197 18 1/2° 170

“Bronze trim at reduced cost

POV NI S I | S B 74 N 7
o A yAZIDAS 4
:=:' 3 / 7 7
: : £ 9 ,/ // //
Series 36 4 I =t B s N e
1" through 4" £ 0 |
. | 0 2 4 6 8 10 14 18 22 26 30 40
S'ngle BOdy Sty € FLOW CAPACITY IN CUBIC FEET AIR/SEC.
Seat
! Large Ortfice Smali . .
Model No. Intet x Outiet Dpﬁﬁ‘;(e MaxW.P. | Height | Width | Wt. Lbs
v inches 1ameter
366-CAV038 6x6 3/8" 150 psi_| 20 /4" | 21" 225
ot 366-CAV732.3 6x6 7/32° | 300 psi | 20 1/4" | 21" 225
J eucon 368-CAV038 8x8 318" 150 psi | 23 1/2° | 25" 320
368-CAV732.3 Bx8 7/32° | 300 psi | 23 1/2" | 25 320
;?: f I = = v 74‘\_ J’h
R . ez ;3 4 g{/ &) 10 12 %/ 16
Series 36 e ) / 4 P =
6" through 8" 2 ] y. 4 . ] LT
7
Dual Body Style 0 25 50 75 100 125 150 200 250 300 350 400 450 500 550 600 650
FLOW CAPACITY IN CUBIC FEET OF FREE AIR/SEC.
Model No. Large Orifice Small v >*| Inches | Weight ibs.
125 250 inches | 125 250 | Height Width| 125 250
MTP364/34.332 [MTP364/34.116.3] 4 x4 [3/32]1/16| 21 | 20 [125 [ 132
TR T MTP366/34.332 [MTP366/34.116.3] 6x6 |3/32]1/16] 21 | 20 | 175 | 195
womitold Design . | MTP368/34 332 |MTP368/34.116.3|  8x8 |3/32|1/16] 21 | 20 |226 | 256
4 through 167 MTP3610/34.332| MTP3610/34.116. | 10 x 10 | 3/32]1/16] 21 | 20 | 385 | 425
MTP3612/34.332 3 12x12 |3/32[1/16] 21 | 20 | 580 | 625
MTP3614/34.332| MTP3612/34.116. | 14 x 14 |3/32[1/16| 21 | 20 | 685 | 750
MTP3616/34.332 3 16 x 16 |3/32|1/16| 21 | 20 | 875 | 985

For sizing assistance, see sizing guide or request a Cla-Val Air Valve Slide rule Calculator.

BIA-VA

P.0. Box 1325 ¥ Newport Beach, CA 92659-0325 ¥ Phone: 949-722-4800 ¥ Fax: 949-548-5441 ¥ E-mail: claval@cla-val.com ¥ Website cla-val.com
“copyright Cla-Val 2003 Printed in USA Specifications subjed! o change without nofice.

E-36 (R-5/00)



Section 1-C

Butterfly Isolation Valves
(V-103, V-106)

BBIl.

ENVIRONMENTAL SERVICES, INC.
Remedial Management & Construction
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. DUCTILE IRON : 10 100:5
BUTTERFlY ety
VALVES

LD/WD 1000 AND 2000

For use in Commercial
Construction and General
+ Utility Service:
: « HVAC (Condenser, Chilled
. Water, Hot Water Heating
¢+ Hot and Cold Domestic
. Water :
« Compressed Air (BUNA liner) :
« Vacuum Service :
* End of Line Service
{Dead End}
: * Modulating Control Services

R T

. Molded in Llner (2" - 129
* Internal Stem/Disc Drive
Ductile Iron Body

+ Streamilined Spherical Disc

: » Upper and Lower Bushings
+ High Strength 416SS Stem

+ Extended Neck

» Threaded Double Seal Collar
Bushing (2" 127

: *+ Meetsor exceeds require-
¢ ments of MSS SP67.
+ United States Coast Guard
Approval.
+ Suitable for use with ANSH
: Class 125 and 150 flanges.
¢+ Pressure rating 200 psi
! (2127 and 150 psi (14%-24%) Y
: + Vacuum to 28" mercury :
.+ Bubble tight shutoff at full
T pressure
+ Wide choice of seat and disc
combinations to suit
customer application.

DIBFV-0199 © Copyright 1999 NIBCO INC.
Printed in the U.S.A.
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LD/WD 2000 SERIES 200 PSI

SPECIFICATIONS

» 1D2000 I 3 d
U
1. Stem Stainless Steel, ASTM A-582 type 416, ASTM A564 Type 17.4 PH*
2. Collar Bushing Brass, ASTM B-124
3. Stem Seal EPDM Ruber
4. Body Seal EPDM Rubber
5. Nameplate Aluminum
6. Upper Bushing Copper CDA 122
7. Liner EPDM Rubber, BUNA {(NBR), Fluoroelastomer
Aluminum, Bronze, ASTM B-148 Alloy 954/955 L
8. Disc 1 Ductile iron, ASTM A395 (Piated)
1 Stainless Steel, ASTM A743 Grade CF8M
9. Lower Bushing Copper CDA 122
10.  Body (Wafer) Ducfile Iron, ASTM A-536
11.  Body (Lug) Ductile Iron, ASTM A-536

* Optional Stem Material
1 LD 3000 Series only

DZ2U0UU X [J < 0
1 - L) a gL
253 | 400 | 125 | 538 | 262 ] .38 | 312 | 1.688 1.812 3.25
290 ( 475)] 125 | 588 | 312 ] .38 | .370 | 1.812 1938 | 325
35| 525 | 125 | 612 | 338 | .38 | .370 | 1812 1938 | 325
415 | 6.75] 125 | 688 | 4.00 | .38 | 403 | 2.062 2188 | 325
515 762 ] 125 | 738 ] 475 ] .38 2,188 2312 | 325
615 | 862 | 125 | 800 | 525 . 4 2.188 2.312 35 >
815 | 1087 | 125 | 925 | 650 1 .50 | 560 | 2.375 2.500 | 325
1045 1 1325 | 1.25 | 1050 | 8.00 | .50 | .686 | 2.688 2812 | 475
1215 [ 16.00 | 1.25 [12.00 | 925 | .50 | .748 | 3.000 3125 | 4.75
» N2000 » e 0
9 - 2 O
Dia H M Dia 0 i3 811Q 0 o h D
4 .500 3.25 437 437 4 *r11unc 4 1'% 4% 7 6
25 .562 325 437 500 4 *fr11unc 4'h 1'% 5 9 8
3 562 3.25 437 .500 4 *fe11unc 4'h 1% 6 9% 8'h
4 625 325 437 .562 8 *fe11unc 5 1'ls 7' 15 12
5 750 | 325 437 .656 8 Y+-10unc 5'h 2 8' 19 15
- 5 750 | 325 [ A7 | 5% ] 8 -T0unT ) 2 9'h 2 18 .
875 | 325 | A3r | 78t 8 710UnC 57 7% % 35 | 29
10 1.125 5.00 562 | 1.000 ] 12 "leQunc 6'% 2's 14/, 56 45°h
17 1.250 5.00 562 | 1.062 | 12 "leQunc 6’ 2'f2 17 87 72

NIBCO INC, World Headquarters + 1516 Middlebury St. - Elkhart, IN 46516-4714 U.S.A. - Tel: 1.800.234.0227
International Service = Tel: +1/219.295.3221 - Fax: +1/219.295.3455

www.nibco.com
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SPECIFICATIONS AND TECHNICAL DATA

TORQUE is the rotary effort required to operate a N/WD 2000 n ~raue Data
valve. This tuming force in a Butlerlly Valve is
determined by three factors. (1) Friction of the disc to

f:ri:)zor sealing (2) bearing friction and (3) dynamic - 0 80
) 24 190 75
BREAKAWAY TORQUE is the total of the torques K} 250 300
resulting from bearing friction and seat/disc interfer- 4 430 530
ence friction at a given pressure differential. This 5 590 760
value is normally the highest required torque to [ 795 1,035
operale a valve and is used in sizing actuators. The 8" 1,850 2350
torques listed are valid for water and lubricating fluids 10" 2,350 2,900
at ambient temperature. 12" 3875 5,390
) » DUU X orque bata

2 M 0P
14 3,837 4870
16 5.003 6,685
18" 6,567 8,958
20° 8,540 11,950
24 13220 18.680

NOTE: Torque data shawn is for general sefvice (clean water, ambient temperatures). For non-
lubricating, high temperatures or aggressive media, consult NIBCO Technical Service.
Torque listed for EPDM. When calculating torque for Buna or Fluorocarbon, multiply by 1.25

SAMPLE BUTTERFLY VALVE SPECIFICATION
Line Control Valves 2" and Larger:

BUTTERFLY VALVES: Valve shall be full lug or wafer body style. Valves to be manufactured in accordance with MSS SP-67. The valves shall
be rated at least 200 psi (2" - 127) and 150 psi (14" - 367) bi-directional differential pressure. Body to have 2° extended neck for insulation and fo
be shock resistant ductile iron. Valves to have aluminum bronze disc and molded in or cartridge seat of EPDM rubber. Stem shall be 400
series stainless steel. Top and bottom stem bushings of dissimilar material are required with a positive stem retention mechanism. Sizes 2* to 6"
shall be lever operated with 10 position throttiing plate; sizes 8" and larger shall be gear operated. Lug style valves shall be capablie of
providing bi-directional “Dead End Service” at full pressure without the need for a down stream blind flange.

ACCEPTABLE VALVES:
NIBCO - LD2000 (2" - 12°), LD1000 (14" - 24") and N150235G0 (30" - 36").

Key to Butterfly Valve Figure Number System*

L D - 2 0o 0 0 - 0

BODY BODY PRESSURE SEAT DISC STEM & BUSHING COMBINATIONS OPERATING
TYPE MATERIAL  RATING MATERIAL MATERIAL “290ss Upper& Lower &+ 5 24C MECHANISM
L-Lug D- Ductile Iron L~ Actuated 0- EPDM 0- Alom. Bronze 0- Bare Stem
W-Wafer  C-Castlron  I-150PSI 1- Buna-N (Nitrile) 1- Ductile Iron’ 3- LLock (Std.)
G- Grooved 2- 200 PSI 1- Fluoroelastomer 2- CF8M 5 Gear op.

3- 250 PSI 5 UL/FM 6 EPDM Coated

4300 PS] 7- Polymid Brassor DL

7- Buna-N Coated

Brassor D.).!

¥ This key is a guide only, it is not intended fo infer that all combinations can or will be produced.
1. Electro Nickel Plated. 2. Grooved end only.

PacoY
g

NIBCO INC., World Headquarters
1516 Middlebury St. - Elkhart, IN 46516-4714 - US.A.
Tet: 1.800.234.0227 - Tech Services: 1.888.446.4226
International Service - Tel: +1.219.295.3221 - Fax: +1.219.295.3455
www.nibco.com




Section 1-D

Basket Strainer
(BS-104)

BB,

ENVIRONMENTAL SERVICES, INC.
Remedial Management & Constiuction
G g e parm




(] Model 30R Economy Basket Strainer

Features: Options:
B Hand removable cover m Basket perforations from 1/32* to 1/2*
8 Drain plug & Basket mesh from 20 to 400

B Machined basket seat m Monel baskets
8 Standard perforated = Vent Valves :
stainless steel basket @ Drain Valves
| 1/47 NPT taps
B Magnetic basket inserts
& Pressure differential gauges and switches

=1 [ ==

*™he Hayward Model 30R is a high quality, low cost | ] emmo
-Esimplex basket strainer...perfect for cost sensitive
. applications. While the cost of the Model 30R is low, its .
design incorporates many features found only on more i
expensive units including machined basket seats to protect 2 <1 =
against bypass insuring all of the flow is strained. The cover . s g|
of the Model 30R is a clamp type and is hand removable f
without the need for tools, this makes access to the basket l { ! g
quick and easy for cleaning or change out and every size e l
strainer comes standard with a drain plug. The Model 30R rngsr ;
wr s the best choice simplex strainer for low or moderate or 9"’" \saver r-r
pressure applications such as swimming pools, cooling Dimensions and weights are for reference only. Contact Hayward for certifed drawings.

towers, and large air conditioning installations.

Dimensions (in / mm) Flanged

1-1/2 7.75 7187 6.50/ 165 10.63 /270 . 6.00/152 | 14.88/378 3/4 /20 444/113 | 12755

2 9.63 / 245 7.50 / 191 11.63 / 295 7.50/191 17.38/ 441 1-1/4 / 32 563/143 | 27/123

2-1/2 11.00/ 279 9.13 / 232 15.25 / 387 8.00/203 | 22.38/568 1-1/4/ 32 5.88/149 | 45/205

3 11.88 / 302 9.13 /232 15.25 / 387 8.00/203 | 22.38/568 1-1/4 /32 6.50 /165 | 59/266

4 13.75/ 349 9.63 / 245 16.63 / 422 925/235 | 30.00/762 1-1/2/ 40 8.44/214 | 71/322

- e
* C 6 17.50 / 445 12.38 /315 26.13 / 664 14.757 315 | D00 oo 2750 ] 10.31 150 / 68.1
T : B e " 32.63 / 820 Ta.757 375 | 48.007 1219 2/50 14.50/ 368 | 230/ 104.3

Dimensions {in / mm ) Threaded

B » " s

1-1/2 7.00/178 6.50/ 165 10.63 /270 6.00/152 14.88 /378 3/4/20 3.88 /99 7/3.2
2 _8.50/216 7.50 7/ 191 11.63 /295 7.50/ 191 17.38/ 441 1-1/4 /32 4817122 20791
2-1/2 11.50/ 292 9.13/232 15.25 /387 8.00/7 203 22.38/ 568 1-1/4 /1 32 6.00/152 34/1556
3 11.50 /292 9.13 /232 15.25 / 387 8.00 /203 22.63/575 1-1/4 / 32 6.00 /152 34/ 155

Selection Chart Cy Factors*

Size -

Size .. 'Value . Size  Value

. Material - End Connections ‘Seals ' Pressure Rating -

1-1/2"to 37 Threaded
lron Buna N 200 psi at 100F
—n| t1Z0E -’eae" psi &
- * DIN flanges and BSP thveads available

* For waler with Clean, perforated besket



o EHAYWARD

Main Topic: "Application Informaiton” Section: "Metal Pipeline Strainers”
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Installation Considerations

Installation Considerations

For protection of pipeline equipment under relatively clean service conditions where there is little debnis loading
for both vapor (natural gas, air, steam etc.) and liquid service, a y-strainer is generally the strainer of choice. In
liquid service applications however, where the debnis loading is higher and collection of solids is required, basket
strainers should be considered. This is because basket strainers, both simplex and duplex, have more gross
strainer basket area than a y-strainer has gross screen area, and the ratio of free area to pipe area for basket
strainers is greater than for a similar size y-strainer.

Y-strainers can be installed in either a horizontal or vertical pipeline, whereas basket type strainer are designed
for installation in harizontal lines. The flow must always be into the inlet — into the screen or basket (s) — for
satisfactory operation. If y-strainers are installed in a vertical line, the flow must be from top to bottom
(downward). The blow down (drain) may be angled 456 degrees maximum.

The following items should all be considered in selecting the proper strainer of an application:

The material of construction.

The design and working pressures.
The design and working temperatures.
The service (liquid or vapor).

The flow rate and viscosity (if a liquid).
The particle size to be retained.

The debris loading.

The seal material (o-ring or gasket).
Whether the line flow can be interrupted or not for basket/screen cleaning.
The clean start up pressure.

The location of the strainer.

9

Cast iron and carbon steel construction basket strainers are generally acceptable for fresh/city water, and lube
oil services. Bronze and stainless steel are generally acceptable for brackish/salt water use. Carbon steel is
generally acceptable for straining fuel oils. Stainless steel is generally acceptable for most chemical

applications.

Y-strainers constructed of cast iron, bronze, carbon and stainiess steel are generaily acceptable for steam, air,
natural gas or liquids.

Don’t overstrain, the opening in the basket or screen should never be smaller than one-half the size of the
largest particle whose presence in the system is considered harmful.

Back to "Installation Considerations”

Home | Products | Library | Ask Hayward | Reguest A Catalog

Hayward Industrial Products inc.,
900 Fairmount Avenue, Elizabeth, New Jersey 07207.
Tel: (908) 351-5400 Fax: (908) 351-7893
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© 2004 Hayward Industrial Products, Inc. All Rights Reserved
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HAYWARD Industrial Products, Inc. Operating Instructions

900 Fairmount Ave, Elizabeth, NJ 072087 [Model30R
Phone: 908 351 5400 Fax: 908 351 7893 Pipeline Strainer
E-Mail: industrial@haywardnet.com

www.haywardindustrial.com April 8, 2003

HAYWARD SIMPLEX STRAINER MODEL 30R OPERATING INSTRUCTIONS

All Hayward basket strainers are “one-way”. Inlet and outlet ports are indicated on the strainer body.
If there is any doubt, fluid fiow should always be into the top of the strainer basket and then out
through the basket sides. Thus, all unwanted material is retained in the basket.

TO OPERATE HAYWARD SIMPLEX STRAINERS

Be sure the cover is tightly closed.

Be sure the drain is closed.

Open the valve on the outlet side of the strainer.

Slowly open the valve on the inlet side of the strainer (to prevent damage from water hammer).
The strainer is now in service

RN

TO CLEAN HAYWARD SIMPLEX STRAINERS
1. Close the valve on the inlet side of the strainer.

2. Close the valve on the outlet side of the strainer.
3
4

. Open the drain.
. To remove the basket from the strainer, loosen the yoke screw and swing the yoke free of the

cover area.

Remove the cover from the top of the strainer.

The basket handle will protrude slightly out of the strainer well. (This unique design offers both a

means of removing the basket easily and also allows the basket to be firmly seated around the

machined seating surface when closed.) Remove the basket from the well by pulling straight up on
the basket handle.

7. Clean the basket by using a brush or by soaking in a solvent or cleaning solution. Avoid striking
baskets to loosen their contents. This will dent them out of shape and eventually break the welds.
Baskets should be cleaned as soon as possible after removal from the strainer. Otherwise, the
contents may harden and become difficult to remove. It is recommended that one spare basket be
kept on hand at all times. When changing baskets for cleaning, we suggest that the spare or
cleaned basket be installed in the strainer so your start up is not delayed cleaning the used basket.

8. Install the basket in the strainer. Be sure the cover O-ring is on the cover. The basket should be
properly centered in the well and firmly seated. Replace the cover. The cover should be centered
before the yoke screw is tightened. The O-ring should be periodically inspected for nicks and
tears. A spare O-ring should also be kept on hand. Check the O-ring seating surface, it should be
kept free of dirt and grit.

9. Swing the yoke over the well cover and make sure the yoke is connected to the yoke stud.

Tighten the yoke screw down to the well cover only until a seal is made between the well cover
and the strainer body.

10. The strainer is now ready to be put back in operation. Follow the steps listed above under ‘To
Operate Hayward Simplex Strainers

>
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Pressure Regulating Valve
(V-105/SOV-101)
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60-31
660-31°

— MODEL

Booster Pump Control Valve

« Simple Hydraulic Operation
* Low Head Loss

Built-in Check Valve
Proven Reliable Design

The Cla-Val Model 60-31/660-31 Booster Pump Control valve is
a pilot-operated valve designed for installation on the discharge
of booster pumps to eliminate pipeline surges caused by the
starting and stopping of the pump.

The pump starts against a closed valve. When the pump is
started, the solenoid control is energized and the valve begins to
open slowly, gradually increasing line pressure to full pumping
head. When the pump is signaled to shut-off, the solenoid
control is de-energized and the valve begins to close slowly,
gradually reducing flow while the pump continues to run. When
the vatve is closed, a limit switch assembly, which serves as an
electrical interlock between the vaive and the pump, releases the
pump starter and the pump stops.

The Model 60-31/660-31 is an automatic valve of a modified
globe-type design with a built-in, lift type, check feature. It is
hydraulically operated and diaphragm-actuated. A three-way
solenoid valve controls the valve operation. Flow control valves
located in the pilot control system provide regulation of both the
opening and closing rate. Self-cleaning strainers insure that the
pilot control supply is clean.

Schematic Diagram

(

kem  Description

Hycheck (Main Valve)
102C-3H Three Way Hytrol
CS3SM Solenoid Control
X105LCW Switch Assembly
CDC Disk Check Valve
CDC/CSC Check Valve
CNA Angle Valve

CK2 Cock (Isolation Vaive)

Description

X46A Flow Clean Strainer
CK2 Cock (Isolation Vaive)
X43 "Y" Strainer

=
-<m>§ ONODNEWN -

Note: For main valve option descriptions, refer to the
100-04 (60-31) or 100-23 (660-31) Technical Data Sheet.

Typical Application

Install Mode! 60-31/660-31 valve as shown. Flexible conduit
should be used for electrical connections to the solenoid
control and the limit switch. A Model 52-03/652-03 Surge
Anticipator Valve is recommended for power failure
protection.

Designed for muttiple pump applications.

CLA-VAL 60-31/660-31
Booster Pump ' ' -~
Control Valve

Ne




Model 60-31 (Uses Basic Valve Model 100-04)

Specifications Cover Capacity
Available Sizes Operating Temp. Ran
9 P ge Liquid Volume Displaced from Diaphragm Chamber
Pattem | Flanged Fluids ] When Valve Opens
" [ Giobe | 4" - 16" 40° 0 180° F \
- - Vaive Displacement Valve Displacement
Angle 4" - 16 Size Size
Pressure Ratings (Recormmended Maximum Pressure - psi) 4 169 gal 12° 4.00 gal
6" .531 gal 14" 6.50 gal
Valve Body & Cover Pressure Class . . ¢
8 1.26 gal 16 9.57 gal
Flanged
Y F 10° 2.51 gal 24" 9.57 gal
Grade Material Standards* | 150 Ib. | 300 Ib.
ASTM A536 Ductile Iron B16.42 250 400
ASTM A216-WCB | Cast Steel B16.5 285 400
ASTM B62 Bronze B16.24 225 | 400 |
ASTM A743 Stainless Steel| B16.5 285 400
356-T6 Aluminum B16.1 275 —
Note:
*ANSI standards are for flange dimensions only.
Flanged valves are available faced but not drilled.
Materials
Component Material Options
Ductile Cast Bronze Stainless Aluminum
Body & Cover Iron Steel ‘ Steel
Available Sizes 4"- 16" 4"-16" 4" - 16" 47 - 16" 4. 16"
Disc Retainer & Cast Cast Bronze Stainless Aluminum
Diaphragm Washer fron Steel Steel
Trm: Disc Guide, Bronze is standard.
Seat & Cover Bearing Stainless Steet is optional. Stainless Steel is standard.
g | Disc Buna-N*® Rubber
Diaphragm Nylon Reinforced Buna-N*® Rubber
Stem, Nut & Spring Stainless Steel

Model 60-31 Flow Chart (Based on normal flow through a wide open valve.)

Angle Valve Sizes (Inches)
Globe Valve Sizes {inches)
100
80
60
4
% 3
[
I
a
2
()
4 L//
5w 7
e 8 7
e . ”
4 L L
3 A 3l
» P a2 ’u
H e e e e e T
1 ;
3 10 20 30 40 60 80100 200 500 1060 2000 5000 10000 20,000 50,000
|- Flow Rate — gpm (water)
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Model 660-31 (Uses Basic Valve Model 100-23)

o Cover Capacity
Specifications ‘
Liquid Volume Displaced from Diaphragm Chamber
Available Sizes Operating Temp. Range When Valve Opens
Pattern | Fianged Fluids
Globe 6"-24" -40° 1o 180° F Valve Displacement Valve Displacement
Angie 6", 8" Size Size
Pressure Ratings (Recommended Maximum Pressure - psi) 6 -169 gal 1z 251gal
8" 531 gal 16" 4.00 gal
Valve Body & Cover Pressure Class 10° 1.26 gal 20° 9.57 gal
Flanged 24" 9.57 gal
ANSI
Grade Material Standards* 1501b. | 300 Ib.
ASTM A536 Ductile fron B16.42 250 400
ASTM A216-WCB | Cast Steel B16.5 285 400
ASTM B62 Bronze B16.24 225 400
ASTM A743 Stainless Steel B16.5 285 400
356-T6 Aluminum B16.1 275 —
Note: *ANSI standards are for flange dimensions only.
Flanged valves are available faced but not drilled.
Materials '
6" Globe, Flanged
Component Material Options F
Ductile Cast Bronze Stainless Aluminum
Body & Cover tron Steel Steel
Available Sizes 6" - 24" 6" -24" 6" - 167 6" - 167 6"-16"
Disc Retainer & Cast Cast Bronze Stainless Aluminum
Diaphragm Washer Iron Steel Steel
Trim: Disc Guide, Bronze is standard.
Seat & Cover Bearing Stainless Steel is optional. Stainless Steel is standard.
Disc Buna N*® Rubber
Diaphragm Nylon Reinforced Buna N® Rubber

Stem, Nut & Spring

Stainless Steel

12" Globe, Flanged

Model 660-31 Flow Chart (Based on normal flow through a wide open valve.)

Pressure Drop -— psi

Angle Valve Sizes (Inches) 5, 8
Globe Valve Sizes {Inches) 5/ s[ 10 1214 15 182024
100 /) / [l L/ 14/l
7 7 77
80 II 111771 III‘
. 7/ 7 177177
Vs PAIV S AAS/A
© /4 /[ /,//
. /A ANN I
: 7 Y 7
(AN
10 4 / s / 2/
&4 i i
8 L. L 4
6 7 a—_ z

L
< =1 T 2
‘. 1A - £ -
_z4” «4' 11z
10 20 30 40 60 60100 200 500 1000 2000 5000 10000 20,000 50.000
Flow Rate — gpm (water)




These Symbois # and W Indicate Available Sizes Wiring Diagram

Valve Selection —

Inches 4 6 8 10 12 14 16 18 20 24 Auto-Offi-Hand = Selector Switch
mm 100 | 150 | 200 [ 250 | 300 | 350 | 400 | 450 | 500 | 600 1CR = Relay, DPST Normally Open
- ] 2CR = Relay, DPST Nomally Open
End Detail Fianged |
3CR = Relay, TPST Normally Open
. Basic Vave | Globe ol s el B W B Blccall B | SWy= Switch, Remote Start,
100-04 Angle L BN N IR N R Automatic
Mode! [suggested Fiow | Max. Continuous| 800 | 1800 | 3100 | 4900 | 7000 | 8400 | 11000 Swy= gwnch SPDT, Vah: (l:.imit
60-31 (GPM) Max. Intermittent| 990 | 2250 | 3900 { 6150 | 8720 | 10540|13700 Terminal loNC.
uggested Flow | Max. Continuous{ 50 | 113§ 195 | 309 | 441 | 529 | 693 PVS = Pilot Vaive Solenoid
(Litersisec)  pay Intermittent| 62 | 142 | 246 [ 387 | 549 | 664 | 863 M = Pump Molor Starter
- Y - - - - Note. SW, and PVS supplied by
Basic Vave | Slobe B o ] AT ] [ | ] | S Co AR other eloctioal eme
Model 100-23 Angle ™ b supplied by customer. SWy is
660-31 5“9973;6’-“)6 Flow [ Max. Continuous 1025 | 2300 | 4100 | 6400 | 9230 | 9230 | 16500( 16500(16500| included in the X10SL switch
uggested Flow i 5 145 403 | 581 ! 581 | 1040 assembly which is mounted on the
it ) Max. Continuous 6 258 1040 | 1040 pump .
+ 660-31 is the reduced intemal port size version of the 60-31.
For 100-04 basic valves suggested flow calculations were based on flow through Schedule 40 Pipe. Maximum continuous flow is
approx. 20 f/sec (6.1 meters/sec) & maximum intermitient is approx. 25 ft /sec (7.6 meters/sec). For 100-23 basic valves
suggested flow calculations were based on flow through the vaive seat. Approx. 26 ft/sec (7.9 meters/sec) is used for maximum Ao M poa
continuous flow. 3 ] )
SW
—e.] ot ':_‘:ca;,
We recommend providing adequate space around L 5%

Pilot System Dimensions (In Inches) valve for maintenance work.

Valve Size & 6 8" 10" 12° 147 16" 18* 20" 24"

1CR | (::)

1R ICRy
X_Max, 2000 2375 2675 3350 3900 4225 4600 4600 5025 5025 [
= &=

Y Max. 6.00 8.00 10.25 12.00 __ 14.25 16.75 18.00 18.00 18.00  18.00 com. oNE:
Z Max. 11.00 13.00 15.00 17.00 19.00 2200 23.00 2300 23.00 23.00 i = - .

=)

Pilot System Specifications
Temperature Range Enclosure: When Ordering,
Water: to 180°F Max NEMA Type 1.2,3,35.4,4X general purpose Please Specify
Materials NEMA Type 6,6P,7,9 watertight Explosion
lot System i Proof availabie at extra cost 1. Catalog No. 60-31 or
Pilot Control:Bronze ASTM B62 Voltages: No. 660-31
Trim:Stainless Steel Type 303 110, 220, -50Hz Ac 2. Valve Size
Rubber-Buna-N® Synthetic Rubber 24'1;22;2:264236 60022 AC 3. Pattern - Globe or Angle
Optional Pilot System Matenals o e S ' :
Pilot Syst ‘ are aevailable with optional s available at extra cost 4. Pressure Class
ilot Systems ; ; al: j* . Screwed or F
Aluminum, Stainless Steel or Mone! materials at Ma).c.ope rating pressure differental: 200 psi 5 ] ewed o. langed
extra cost. Coil: 6. Trim Maternial
Insulation molded Class F . .
Solenoid Control Watts AC 6 7. Electrical Selection
Body: AC Volt Amps Inrush 30 8. Desired Options
Brass ASTM B283 AC Volt Amps Holding 16 ;
Watts DC 106 9. When Vertically Installed
Note: For optimum operation of built-in check feature, installation with vaive stem vertically position is recommended.
L CLA-VAL Represented By:
- PO Box 1325 Newport Beach CA 92659-0325
Phone: 949-722-4800 ¥ Fax: 949-548-5441
CLA-VAL CANADA CLA-VAL EUROPE
4687 Christie Drive Chemin des M sanges 1
Beamsville, Ontario CH-1032 Romanel/
ﬁ ~ Canada LOR 1B4 Lausanne, Switzerland
cl A-“Al Phone:  905-563-4963 Phone: 41-21-643-15-55
Fax; 905-563-4040 Fax: 41-21-643-15-50
V COPYRIGHT CLA-VAL 2003 Prirted in Li5A
£-60-31/660-31 (R-0/03) Specilcations Subyect 10 ChaNGe wKRA NORCE. www_cla-val.com
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— BASIC MAIN VALVE

Most CLA-VAL valves consist
of a main valve

and pilot control system.

The basic main
valve is called a
Hytrol Valve.

With the cover chamber vented to atmosphere,
the valve will open from line pressure under the

disc.

Resilient Disc!

Seat

When no pressure is in the valve, the
spring and the weight of the diaphragm
assembly hold the valve closed.

Closing Force 100 x 10 = 1000 Ibs.
Opening Force 100x 6= _600 bbs.
Difference = 400 Ibs.

If inlet pressure is connected into the cover chamber, the
valve closes tightly. In this example, the 400 pound differ-
ence is the force which pushes the disc against the seat
and causes the valve to seal drip-tight.

A simple control which either opens the valve wide or
closes it tightly is a three-way valve. The type of opera-
tion this contral gives is called “non-modulating” because
the valve cannot pause in a partially open position.

To open...

cover chamber pressure.

Ordinary three-way valves usu-
ally are not satisfactory because
they require so much force to
operate. An easy-tuming control
which can be operated in a vari-
ety of ways is usually used.
Here are some of them and how
they are operated...

With a solenoid

— NON-MODULATING CONTROLS

Control is tumed to exhaust

Once the control is tumed to either position, operating
fluid flows into or out of the cover chamber until the valve
is open or closed. For example...

To close...

Control is tumed to
apply pressure to
cover chamber.

By a difference in
two pressures

)
\2 W\

@

By pressure

By a float
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— MODULATING CONTROLS

So far only valves that either open wide or close tightly (non-modulating) have been illustrated. The
CLA-VAL Automatic Valve modulates if the cover pressure is held between the inlet and outlet pres-
sure. To do this requires a slightly different kind of control system.

Valve Open : Valve Closed

When the throttling control opens to a point where more  When the modulating control closes sufficiently to direct a
pressure is relieved from the cover chamber than the  great enough pressure into the cover chamber to over-
restriction can supply, cover pressure is reduced and the = come opening forces of line pressure, the main valve

valve opens. closes.

m, Control

—— Throttling

Restriction —

valveThrottling

The main valve modulates to any degree of opening in response
to changes in the throttling control. At an equilibrium point the
main valve opening and closing forces hold the valve in balance.
This balance holds the valve partially open, but immediately
responds and readjusts its pasition to compensate for any
change in the controlied condition.

AUTOMATIC CONTROLS

Some of the automatic controls which will make many types of operation possible are shown here...

Pressure Reduction Liquid Level Controller

Outlet pressure on control Slight changes in flow through
diaphragm causes the main valve the float controf causes main
to hold a steady outlet pressure. valve to counteract changes in

reservoir level so liquid level is
held constant.

Rate of Flow Controller

Limits the maximum flow rate
by changes to the main vaive
counteract any slight changes
in differential pressure across

Pressure Relief i
an orifice plate located in the

Inlet pressure on OorH
contrc?l diaphragm main line.
causes the main ‘?.,".'.’2:’3'.:'
valve to hold a ool
steady inlet pres- phragm =
sure. ( m}

From Injet To Cover To Outiet From Iniet To Cover To Outlet




Q Which way should fluid fiow through a CLA-VAL Valve?

Just as with any globe valve, the usual way is “under—the—disc” as shown.
The main exception to the “under-the-disc” rule of thumb is the check valve. :

What is the spring for in Normal so valve closes against the pressure 0.K.... but only under specific conditions
a Hytro! vaive?

A To provide enough Q Can pressure other than line pressure be used to operate CLA-VAL Valves?
force to close the valve
when no dlffer.er"ncte A Yes. Frequently, when line fluid is too dirty or otherwise unsuitable, a sepa-
exists betwet? nt iniet, rate source of pressure is desired. Clean water, air (with some limitations), or
cover an(:1 ou tﬁ qre;s; oil are suitable. The important point is to make sure the operating pressure is
sures. When the inlet equal or greater than inlet pressure AT ALL TIMES.
pressure is greater than

ressure {(even b o . .

gugi:; | amo Lfnt) thg Q What should be done if line pressure is very low? (Below 10 psi)

hydraulic forces, NOT
THE SPRING hold the A Usually a separate source of operating pressure is required. A spring to open
valve tightly closed. the valve may be necessary. Consult the factory for recommendations.

Can the opening and closing speed of a CLA-
VAL Valve be controlled?

Yes. It is a matter of controlling the rate at
which operating fluid flows into or out of the

cover chamber.
Here is a typical valve equipped with both

opening and closing speed controls. A simple
needle valve can be used for these controls.

® CLA-VAL CO.
P.O. Box 1325 « Newport Beach, CA 92659-0325
Phone 949-722-4800 + FAX: 949-548-5441

V Y-

CLA-VAL CANADA, LTD. CLA-VAL SA

4687 Christie Drive Chemin des Mesanges 1
Beamsville, Ontario CH-1032 Romanel/
Canada LOR 184 Lusanne, Switzerdand
Phone: 905-563-4963 Phone: 41-21-643-15-55

FAX: 905-563-4040 FAX: 41-21-643-15-50

™
ﬂ lA-VAl owmvn- e T
Specifications subject to change without nolice
B-48 (R798)




o

(@

Purchase Specification

Model No. 60-31/660-31
BOOSTER PUMP CONTROL VALVE
Sizes 4" - 24"

Function
The Booster Pump Control Valve is designed for installation on the discharge of booster pumps to

eliminate starting and stopping surges caused by the pump. The valve shall be equipped with a builtin lift
type check feature to prevent reverse flow. It shall operate independently of the solenoid control.

Main Valve
The valve shall be hydraulically operated, single diaphragm actuated, globe or angle pattern. The vaive

shall consist of three major components: the body with seat installed, the cover with bearings installed,
and the diaphragm assembty. The diaphragm assembly shali be the only moving part and shall form a
sealed chamber in the upper portion of the valve separating operating pressure from line pressure.
Packing glands and/or stuffing boxes are not permitted and there shall be no pistons operating the main
valve or pilot controls.

Main Valve Body

No separate chambers shall be allowed between the main valve cover and body. The valve body and
cover shall be of cast material. Ductile Iron is standard and other materials shall be available. No
fabrication or welding shall be used in the manufacturing process. Total shipping weight shall be equal or
greater in all respects to the Hytrol 100-04/100-23 body.

The valve shall contain a resilient, synthetic rubber disc, with a rectangular cross-section contained on
three and one-half sides by a disc retainer and forming a tight seal against a single removable seat insert.
No O-ring type discs (circular, square, or quad type) shall be permitted as the seating surface. The disc
guide shall be of the contoured type to permit smooth transition of flow and shall hold the disc fimly in
place. The disc retainer shall be of a sturdy one piece design capable of withstanding opening and closing
shocks. It must have straight edge sides and a radius at the top edge to prevent excessive diaphragm
wear as the diaphragm flexes across this surface. No hourglass shaped disc retainers shall be permitted
and no V-type or slotted type disc guides shall be used.

The diaphragm assembly containing a nonmagnetic two piece stainless steel stem of sufficient diameter
to withstand high hydraulic pressures and shall be guided by two bearings; in the vailve cover and an
integral bearing in the valve seat. The builtin lift type check is designed to prevent pressure reversal
caused by power failure. The stem shall be drilled and tapped in the cover end to receive and affix such
accessories as may be deemed necessary. The diaphragm assembly shall be the only moving part and
shall form a sealed chamber in the upper portion of the valve, separating operating pressure from line
pressure.

The flexible, nonwicking, FDA approved diaphragm shall consist of nylon fabric bonded with synthetic
rubber compatible with the operating fluid. The center hole for the main vaive stem must be sealed by the
vulcanized process or a rubber grommet sealing the center stem hole from the operating pressure. The
diaphragm must withstand a Mullins Burst Test of a minimum of 600 psi per layer of nylon fabric and shall
be cycle tested 100,000 times to insure longevity. The diaphragm shall not be used as the seating
surface. The diaphragm shall be fully supported in the valve body and cover by machined surfaces which
support no less than one-half of the total surface area of the diaphragm in either the fully open or fully
closed position.

The main valve seat and the stem bearing in the valve cover shall be removable. The cover bearing and
seat in 6" and smaller size valves shall be threaded into the cover and body. The valve seat in 8" and
larger size valves shall be retained by flat head machine screws for ease of maintenance. The lower
bearing of the valve stem shall be contained concentrically within the seat and shall be exposed to the
flow on all sides to avoid deposits. To insure proper alignment of the vaive stem the vaive body and cover
shall be machined with a locating lip. No “pinned” covers to the valve body shall be pemitted. Cover
bearing, disc guide, and seat shall be made of the same matenial. All necessary repairs and/or
modifications other than replacement of the main vaive body shall be possible without removing the vaive
from the pipeline. Packing glands and/or stuffing boxes shali not be permitted and components including
cast material shall be of North American manufacture.
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Purchase Specification

The valve manufacturer shall warrant the valve to be free of defects in material and workmanship for a
period of three years from date of shipment provided the valve is installed and used in accordance with all
applicable instructions. Electrical components shall have a one year warranty. The valve manufacturer
shall be able to supply a complete line of equipment from 4" through 24" sizes and a complete selection
of complementary equipment.

Material Specification
Valve Size:

Main Valve Body and Cover:
Main Valve Trim:

End Detail:

Pressure Rating:
Temperature Range:
Rubber Matenal:
Coating:

Desired Options:

Pilot Control System

Control of \(alve operation shall be by means of an extemnally mounted, three-way solenoid pilot valve.
The solenoid shall be designed to operate on either AC or DC current and have a manual operator
instatied. The valve shall utilize iine pressure for operation.

Limit Switch
An adjustable limit switch assembly shall be mounted on the main valve connected to the main valve

stem. It shall be actuated by opening or closing of the valve and easily adjusted to operate at any point of
the valve's travel. The limit switch will be used to complete the pump-off cycle.

A direct factory representative shall be made available for start-up service, inspection and necessary
adjustments.

Material Specification for Pilot Control:
Pressure Rating:

Trim:

Rubber Material:

Tubing and Fittings:

Operating Fluids:

Adjustment Range:

Solenoid Voltage:

Solenoid Enclosure Type:

Desired Options:

This valve shall be a Cla Val Co. Model No. 60-31/660-31 Booster Pump Control Valve as manufactured
by Cla Val Co., Newport Beach, CA 92659-0325.
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ENGINEERING DATA

Note: For old or rough pipes add 25% to the pressure
drop given in the table. Velocities given in light face P

Flow of Water Through Standard Wrought Iron or Steel Pipe
Based on Saph and Schoder Formula

type. Pressure drop‘given in bold face type.

d125

_368V"

P = Pressure drop, ibs. per sq. in. per 1000 fi. of pipe
Velodity, feet per second
Inside diameter of pipe, inches

\
d

PRESSURE DROP POUNDS PER SQ. IN. PER 1000 FT. OF PIPE
(1.0 Lb. per Sq. In. = 2.30 Ft. of Water)

Discharge
Galions |Vel. FL. P! IVel. Ft. Pre Vel. Ft Pr Vel. FL. Pressure |Vel. Ft. P Vel. Ft Pr [Vel. FL P Vel. ft. Pre Vel. FL Pressure
Per per per Drop | per Drop | per Drop | per Drop | per Drop | per Drop | per Ovop | per  Orop
Mn. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec.
1" -
11 037 055 14 11
2| o7 200 043 0.50
3| 112 425| 064 108 047 050
4 149 730 | 086 1.85 | 0.63 0.86
5| 186 1130 107 281 079 131 >
6 224 1540| 128 354 0.95 182 2
8 298 2530 172 670 126 an| osz7 052

10 37z 4000 | 214 1020 1.57 470| 0.78 088 067 05s 7

15 560 85.00 2.36 1010 096 134 100 1 kR’

20| T.44 14500 429 2680] 3.15 1710] 143 285 1.3 200 087 0.68

25 53% s600| 394 2600, 191 485 168 304 108 12| om 049 -

30 643 mso| 47 3%40( 239 732] 201 26| 130 144 o 0.8

as 7.51 100.00 5.51 4830 287 10.40 235 S1e 1.52 192 1.1¢ 0.3 nses 049

6.30 6250 335 1370] 268 729 174 245| 1% 198 10y 9.8

a5 7.08 7600 3.82 1760 3.00 912[ 185 308 146 149 13 (2]

0 7.87 94.00| 4.3 2210] 335 ne| 217 an| e 100 128 0.98 5

&0 ars 270 4@ 1550 260 520( 195 254 18 >4

70 . s74 37.50| 4.69 2140| 304 125| 227 348 178 128 112 0.57

6 ) MMM_M_;%

90 7.65 6380| 6.0¢ 280 3N 1.0 292 S| 226 1.44 087
w0 | 1 04s 8.60 7990 6. 4000| 434 1350 324 78| 2s2 bl 1.60 106
125 139 0.68 9.56 96.80 838 6060 5.42 20.50 405 9.90 318 52 2.00 162
150 | 167 0.95 10.06 87.10| 651 2080 | 466 1300 378 740 [ 241 228
17s 1.54 126 i 11,73 1§ 7.59 39.00 | 567 18.40 0.00 s
200 | 22 1.62 668 48.00 | 6.48 2360 soe I a2 385
ns 250 200 144 051 ﬁ 077 6060| 729 2| s 15.00 38t are
250 | 278 245| 160 063 1088 7490 aw 580| €% 1900 | 401 585
215 | 06 29| 176 074 11.94 8820 | 881 Qx| em an 441 692

333 3M] 1o 087 13, 10400 | 972 02| 1568 26.00
25 | 381 358 2.08 1.02 0.8 S800( 818 14 521 [X]
350 | 389 ass| 224 2 10 135 6w 1 w0 | 581 10.90
s | 416 517 | 240 12 127 7520 o945 40| g0t 12.40
00| 4e 585 256 149 16 048 129 8530 | 1008 45.50 s4 14.00
25| am 6.53 .73 053 13.718 9530 $0.70
450 | 500 7281 288 185 163 0.5 145 10800 1133 %B®| 122 140
4715 527 8.07 ([ 304 205 1.83 0.66 1 15.40 11800 1198 €2.80 1.62 1920
500 | 555 8.90| 320 228 204 0r3 1258 6030 ) g0z 2130
550 611 1060 | 353 an 224 oar 13.04 870 862 2540
6.66 1250 | 385 318 244 1.02 1510 971.00
650 | 1.21 1440] 417 67| 2.65 118 184 0.48 1638 12 10.42 450
700 tA L 1660] 449 [ ¥el pa 136 1.9 0.55 14= " 29.70
750 | B2 19.00| 4.81 a80| 305 1541 213 0.63 1202 4500
800 888 2130 513 541 326 .73, 227 010 1262 50.80
850 | 944 23.70 | 545 60S| 346 194 241 079| 198 0.48 1382 S670
900 | 10.00 2640 577 872 X 216 265 087 2.10 053 442 .60
950 | 1085 2920 6.09 Tas| 387 238( 269 096 221 0.58 16" 1522 &80
1000 | 1110 3230 | 6.41 18| 407 263 204 106 233 0.65 1602  718.00
1100 | 122 38.60 | 7.05 082| 448 35| 342 war| 256 ore 1763 9180
1200 | 1332 45.10 4.89 364 341 _1s0! 280 091! 2 0.45 1924 10800
1.300 | 14.63 8250 8.3 1340 S20 430 369 174 303 106 228 0.52
1,400 | 1554 €000 ( 8.97 15.40 570 488 ( 397 1.99| 326 122| 246 0.60 18"
1,500 | 1665 68.80 [ 962 17.50 6.10 550 | 426 228 3.49 139] 264 0.69
veoo | 1776 77.10 (1026 1970 651 €29 454 286| 37T 156 281 0.77
1Bg0 | wee 9610 7.32 785 096 247 052 20
2000 | 2220 117,00 12.83 2090 813 9.57| s67 2.06| 466 237 35 197 275 0.63
250 | 16.03 4510 10.18 1450 7.00 588 582 ase| 439 | 34 0.96
3,000 19.24 6120 1221 2040 | 8.51 823| ¢6se soa| s27 248| 412 135 3% [X] 24
3,500 243 6400 1425 2720| 9m3 1080 816 668 614 33| 481 179 3es o8
16.28 34.70| 1135 1410 7.02 42| 549 229| 441 1.04
4,500 18.3% 43.20] 1276 1740 10.48 1060 7.90 522 618 285 496 %[ 340 0.84
5,000 2038 $2.30 | 14.18 21.30 | 1.6 1200 ar8 640 6.66 3| 581 184 378 079
8.000 24.42 73.10[ 17.02 20080 | 1387 1820 10.52 s9a| 824 485 661 200| a5 100
7.000 28.50 96.00 | 19.85 39.60| 1630 2320| 1228 1m0 961 647 1N s14| s20 145
32.57 125.00 | 2270 S0.60 14,04 1520 | 1098 8.25 882 ATS
9,000 2553 82.80| 2085 3830 ( 1579 18.00 | 12.35 10.30 992 . 8.81 220
10,000 28.37 77.00| 22.30 4670 17.57 2340 | T3 1220 1@ 2 7.96 292
12,000 34.00 108.00 | 27.95 66.00( 21.08 3270 | 1648 wro| 1322 1020 | go7 3.06
14,000 3260 87.50 | 24.60 4330 | 1922 060 1542 1350 | 1088 4.51
34, . M_&L};i
16,000 3725 112,00 2810 55.40 | 21.96 020 17.62 40 1210 [¥])
18,000 31.60 6920 24.70 37.80| 1963 2100 | 1360 8.45
20,000 35.10 84.80 | 27.45 4560| 203 2840| 1512 0%
22,000 38.64 100.00 ( 30.20 $4.00] 2423 N2 | 186 1220
3295 Q80| 2643 3600
25,000 34.30 69.00 [ 27.54 : 18.90 15.40
30,000 4120 96.20 3304 5550 | 2268 21.00
35,000 48.10 120.00 | 35S T420 [ 2648 28.00
40,000 44.10 95.30 | 3025 37.00
45,000 4980 11900 200 48,90
50,000 3780 $6.00
55,000 .60 65,00
60,000 4535 78.20

Reprint courtesy of Crane Co.
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CLA-VAL

Flange Dimensions and End Details

All flanged Cla-Val valves are furnished faced and drilled unless otherwise specified. The dimensions and drilling of end flanges
conform to standards of the American National Standards Institute. The ANSI tables are given here for your convenience. When
ANSI| standards call for 1/16" raised face, this face is included in the dimensions for the thickness of flange. All dimensions are
given in inches.

Ductile Iron Valves* Class 150 and 300 (ANS! B16.42 — 1987)

Nominal Diameter of } Thickness Di of Diameter of Number Diameter Diameter of
Pipe Size Flange | of Flange Raised Face Bolt Circle of Bolts of Boits Bolt Holes
Pressure Class 150 300 | 150 300 150 300 150 300 150 300 150 300 150 300
1.5 5.00 6.12 .56 .81 2.88 2.88 3.88 4.50 4 4 50 75 .62 .88
2 6.00 6.50 .62 88 3.62 362 4.75 5.00 4 8 .63 63 75 15
25 7.00 7.50 .68 1.00 4.12 4.12 5.50 5.88 4 8 .63 75 75 .88
3 7.50 8.25 75 1.12 5.00 5.00 6.00 6.62 4 8 63 75 75 .88
4 9.00 1000 .54 1.25 6.19 6.19 7.50 7.88 8 8 63 75 .75 88
6 11.00 _ 12.50 1.00 1.44 850 8.50 950 1062 8 12 .75 75 .88 .88
8 13.50 __15.00 1.12 1.62 10.62 10.62 1.75 13.00 8 12 75 .88 .88 1.00
10 16.00 17.50 1.19 1.88 12.75 12.75 1425 15.25 12 16 .88 1.00 1.00 1.12
12 19.00 20.50 1.25 2.00 15.00 15.00 1700 17.75 12 16 .88 1.12 1.00 1.25
14 2100 23.00 138 212 1625 16.25 18.75  20.25 12 20 1.00 1.12 1.12 1.25
16 23.50 25.50 1.44 2.25 18.50 18.50 21.25 2250 16 20 1.00 1.25 1.12 1.38
20 27.50 30.50 1.69 2.50 23.00 23.00 25.00 27.00 20 24 1.13 1.25 1.25 1.38
24 32.00 36.00 1.88 275 | 27.25 27.25 2950 32.00 20 24 125 1.50 1.38 1.62
Cast Iron Valves* Class 125 and 250 (ANSI B16.1 — 1989)
Nominal Diameter of Thickness I Diameter of Diameter of Number Diameter Diameter of
Pipe Size Flange of Flange Raised Face Boit Circle of Boits of Bolts Bolt Holes
Pressure Class 125 250 125 250 125 250 125 250 125 250 125 250 125 250
1.5 5.00 6.12 .56 81 — 3.56 3.88 4.50 4 4 50 .75 .62 .88
2 6.00 6.50 .62 .88 — 4.19 4.75 5.00 4 8 .63 63 75 75
2.5 7.00 7.50 .69 1.00 — 4.94 5.50 5.88 4 8 .63 .75 75 .88
3 7.50 8.25 .75 1.12 — 5.69 6.00 6.62 4 8 63 75 75 .88
4 9.00 10.00 .94 1.25 — 6.94 7.50 7.88 8 8 63 75 75 .88
6 11.00 12.50 1.00 1.44 —_— 9.69 9.50 10.62 8 12 .75 75 88 .88
8 13.50 15.00 1.12 1.62 — 11.94 1.75 13.00 8 12 75 .88 88 1.00
10 16.00 17.50 1.19 1.88 — 14.06 14256  15.25 12 16 .88 1.00 1.00 1.12
12 19.00 20.50 1.25 2.00 — 16.44 17.00 17.75 12 16 .88 1.12 1.00 1.25
14 21.00 23.00 1.38 212 -— 18.94 18.75 20.25 12 20 1.00 1.12 1.12 125 -
16 23.50 25.50 144 2.25 — 21.06 21.25 22.50 16 20 1.00 1.25 1.12 1.38
20 27.50 30.50 1.69 2.50 -— 25.56 25.00 27.00 20 24 1.12 1.25 1.25 1.38
24 32.00 36.00 1.88 2.75 — 30.31 29.50 32.00 20 24 1.25 1.50 1.38 1.62
Bronze Valves* Class 150 and 300 (ANSI 16.24 — 1979)
Nominal Diameter of Thickness Oiameter of Diameter of Number Di t Di t
Pipe Size Flange of Flange Raised Face Bolt Circle of Bolts of Bolts Bolt Holes
Pressure Class 150 300 150 300 150 300 150 300 150 300 150 300 150 300
1.5 5.00 6.12 44 69 — — 3.88 4.50 4 4 .50 75 62 .88
2 6.00 6.50 .50 .75 — — 4.75 5.00 4 8 63 63 75 75
25 7.00 7.50 .56 81 — — 5.50 5.88 4 8 .63 75 .75 .88
3 7.50 8.25 .62 91 — — 6.00 6.62 4 8 63 75 75 .88
4 9.00  10.00 .69 1.06 — —_ 7.50 7.88 8 8 .63 .75 75 .88
6 11.00 1250 .81 1.19 — — 9.50 10.62 ] 12 .75 .75 .88 .88
8 13.50 15.00 .94 1.38 — — 1.76 13.00 8 12 75 .88 .88 1.00
10 16.00 — 1.00 — — - 14.25 —_ 12 — .88 — 1.00 —
12 19.00 — 1.06 — — —_ 17.00 —_ 12 — .88 —_ 1.00 _—
Cast Steel Valves* Class 150 and 300 (ANS! 16.5 — 1988)
Nominal D ter of Thickness Diameter of Diameter of Number Diameter Diameter of
Pipe Size Flange of Flange Raised Face Boit Circle of Bolts of Bolts Boit Holes
Pressure Class 150 300 150 300 150 300 150 300 150 300 150 300 150 300
1.5 5.00 6.12 .56 — .81 2.88 2.88 3.88 4.50 4 4 .50 75 .62 .88
2 6.00 6.50 62 — .88 3.63 3.63 4.75 5.00 4 8 63 63 75 75
25 7.00 7.50 69 — 1.00 4.13 4.13 5.50 5.88 4 8 .63 5 .75 .88
3 7.50 8.25 5 — 1.12 5.00 5.00 6.00 6.62 4 8 .63 .75 .75 .88
4 9.00 10.00 94 — 125 6.19 6.19 7.50 7.88 8 8 .63 75 75 .88
6 11.00 12.50 1.00 — 144 8.50 8.50 9.50 10.62 8 12 .75 75 .88 .88
8 13.50  15.00 112 — 162 10.63  10.63 11.75  13.00 8 12 75 .88 .88  1.00
10 16.00 1750 119 — 1.88 12751275 14.25 15.25 12 16 88 1.00 100  1.12
12 19.00 20.50 125 — 200 15.00 15.00 17.00 _ 17.75 12 16 .88 1.12 1.00 1.25
14 21.00 2300 138 — 212 16.25 16,25 18.75  20.25 12 20 1.00 1.12 112 1.25
16 23.50 25.50 144 — 225 18.50 18.50 21.25 2250 16 20 1.00 1.25 1.12 1.38
20 27.50  30.50 169 — 25 23.00 23.00 25.00 27.00 20 24 1.13 1.25 125 1.38
24 3200 36.00 188 — 275 27.25 21.25 29.50 32.00 20 24 1.25 1.50 138 162

E-ED (R-1101)

*Cia-Val vaives can be fumished in aluminum.
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Valve Position Transmitter

« Accurately Monitors Valve Poslition

* Weather-Sealed and Explosion-Proof

« Used on 131 Electronic Control Valves
* Easy Field Adjustments

» Compact and Rugged Construction

The Cla-Val Model X117C Valve Position Transmitter is an accu-
rate monitor of valve position. Through an industry standard 4-
20 mA output, the X117C delivers the level of accuracy required
for computer-guided control valve systems (SCADA type). The
electronic components are enclosed in a rugged, sealed alu-
minum housing. The assembly is mounted externally on the
cover of the Cla-Val main valve. An extension of the valve stem
projects outside of the cover at the center boss and is mechan-
ically linked to the electronic components. As the valve stem
rises and lowers, the X117C provides an output signal in direct
proportion to the valve's position. The X117C is available with
optional switches for additional signal functions as Model
X117CLS.

“Wiring Diagram

The signal from the position sensing mechanism is converted
to a two-wire 4 to 20 mA current output. The voltage compli-
ance range is 12.5 to 40 VDC (12.5 is transmitter voltage con-
sumption). The required, but not supplied, maximum load
resistance can be calculated using the following formula:

Vsupply - 12.5

Ry Max. = 020

Current Output

R
AMA ,
:I_i 12.510
J 40 VDC
M
Meter

Resistive Output (Optional)
A variable voltage signal using terminals A,B and C is available with the
resistive output option.

o O

Typical Installation

The X117C Valve Position Transmitter can be used to transmit
valve position to the optional 131VC-1 Electronic Vatve Controller.

r — — => To Remote Telemetry/
| SCADA System

m 131VC-1
Electronic
Valve Controller
[~ ——¥]

4-20mA Signal Loop

X117C Valve
Pasition Transmitter

Flow




pimenswons

I -7.50 Max. ——-P‘

.50 Max.
Cover
- !
|
i
'— 8°,10",12°&14" Sizes Only
3C/J4 - 14 NPT an
(Conduit
Connection) Valve NPT
"A* (Max) Cover
“B" NPT:
Valve .
Stem Cover Bearing
i 16°,20" & 24* Sizes Only

11/4" 6" Sizes Only

Pilot System Dimensions (in Inches)

VALVE SIZE 14" & 1% 2" 24" 3 4" 6° g 10° 12° 14° 16 20"s00; 24°600) 24"
A (MAX.) 10.18 7.16  7.16 734 7.00 6.69 6.91 9.88 9.09 9.16 10.78 10.78 10.78 19.12
B NPT 25 .50 .50 .50 .75 .75 1.00 1.00 1.25 1.50 200 200 2.00 1.00
ecifications When Ordering, .
s Valve Sizes Class |, Groups C and D Piease Specify
. . Ciass I, Groups E, F and G ‘
- /47 thru 24 P 1. For New Valves — At time of
Pressur; Rating OCUtPUtt 420 mA order specify:
400 psi Max. urrent: 4-20 m are .
Span: Adjustable from 15° to 90° of angular With X117C installed”.
Temperature rotation
-18° 10 185°F Nuli: 4mA position may be set at any angular 2. For Retrofitting Existing Valves
Materials position specify: all nameplate data of
Cast aluminum housing Optional valve to which X117C will be

Steel bracket

Brass adapter

Stainless steel stem

Buna-N® synthetic rubber seals
Other materials availabie

as extra cost option

Electrical

Housing, weather sealed and explosion

proof to NEMA Standards:
1,3,4,7,9,and 13

UL Listed:
Class |, Groups C and D.
Class I, Groups E, F and G

CSA Certified:

Resistive Output:
500 ohms x 10% in center (free position)
975 ohms max. at 105°
rotation clockwise (CW)
25 ohms min. at 105° rotation CCW
2 watts power at 70° C/105° F at full scale.

Switches:

2 SPDT

UL/CSA rating

15 amps, 120, 240 or 480 VAC
5amp 125 VDC

.25 amp 250 VDC

instalied.

3. Current or resistive output.

4. Add LS to model number for
optional limit switches, ie:
X117CLS.

5. When Vertically Installed.

CLA-VAL

PO Box 1325 Newport Beach CA 92659-0325
Phone: 949-722-4800 « Fax: 949-548-5441

CLA-VAL CANADA, LTD.
4687 Christie Drive
Beamesville, Ontario

Canada LOR 1B4

Phone: 905-563-4963

Fax: 905-563-4040
SCOPYRIGHT CLA-VAL 2000 Prited in USA

W A-VAL

E-X117C (R-8/00)

Specitcauons subject 10 change withoul notice.

CLA-VAL SA

Chemin des Mesanges 1
CH-1032 Romanel/
Lausanne, Switzerand
Phone: 41-21-643-15-55
Fax: 41-21-643-15-50

www.cla-val.com

Represented By:
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Float Switch
(LS-111)
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Heavy Duty Free-Floating Liquid Level Switches

* Maximum Pressure: 28 psi
¢ Maximum Temperature: 140° F

¢ Minimum Liquid Specific Gravity: .7

™

The large float (6 45/64" Dia. x 6 3/32" Ht.) on these cable-suspended
switches senses level changes in large tanks. They work well in slurries and
viscous media. To empty a tank, use a NO (normally open) switch. To fill
tank, use a NC (normally closed) switch. Float is black polypropylene, with
16 ft. of PVC-covered 22/2 cable. Rated for 6 amps @ 250 VAC.

Dual Level
-y Single-level switches actuate at one level; great for triggering an
alarm.

Dual-level switches go on at one level and off at another. Help avoid
excessive pump wear by setting actuation points at two levels. Actuation
points are adjustable between 10" to 50" by moving the control weight
(included).

To Empty a Tank To Fill a Tank
{(Normally Open) {Normally Closed)
Each Each
Dual Level 47025K49  114.40 | 47025K48  114.40
47025K39
(Same as
47025K13)
Heavy Duty Liquid-Level
Float Switch Single
Level, To Empty Tank, 6-
45/64" Dia, 16'Cable
.
$ 83.60 Each

® )
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Sump Pump w/Backflow Prevention
Device (P-111)
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Operating Instructions & Parts Manual 4HU75, 4HU76, 4HU77 and 4HU78

Please read and save these instructions. Read carefully before attempting to assemble, install, operate or maintain the product described.
Protect yourself and others by observing all safety information. Failure to comply with instructions could result in personal injury andior
property damage! Retain instructions for future reference.

Dayton Submersible
Effluent Pumps

Description

Dayton submersible effluent pumps are self-contained and are especially designed
to handle septic tank effluent. They will provide sufficient pressure to pump
material through small diameter pipe to gravity interceptors, treatment plants,

or remote leach fields. This pump is designed to pump effluent, nonexplosive and
noncorrosive liquids, and shall NOT be installed in locations classified as hazardous

in accordance with the United States National Electrical Code (NEC), ANSI/NFPA 70.
Never install the pump in a trench, ditch, or hole with a dirt bottom; the legs will c ‘spﬁ Us
sink into the dirt and the suction will become plugged.
CSA 108
UL 778
LR16567
Figure 1
Specifications MOTOR NEMA L sinale oh
......................... - single e
TEMPERATURE.............. 104°F (40°C) Continuous g'e phas
. NEMA B - three phase, torque curve,
- IMPELLER .........ccc.coernee Single Vane, enclosed o g . . .
i oil-filled, squirrel cage induction,
\ S0LIDS HANDLING....... 3/4* (19mm) spherical insulati
 pAINT Air dry enamel standard - class B insulation
""""""""""""""" . . SINGLE PHASE.............. Permanent Split Capacitor (PSC)
SEAL ......coceceimnermnenncannens Single mechanical L
CABLE ENTRY 20 1. (6m) cord ick @ d Includes overload protection in motor
"""""""" - \om) cord, quick connect, cor THREE PHASE ............... Dual voltage 240/480. *4HU78 Pre-wired
. w/plug on 120 & 240 volt, 1 phase, . .
. for 480 volts. Requires overload protection
custom molded for sealing and . .
. . to be included in control panel
and strain relief
UPPER BEARING........... Single row, ball design
oil lubrication, radial load
LOWER BEARING.......... Single row, ball design,

oil lubrication, radial & thrust load

Pump Material

Volute Motor Impeller Shaft Hardware
Housing
4HU75 Cast lron Cast Iron Cast lron Polypropylene 416 SS Buna-N 300 Series SS Silicon Carbide/Buna-N
4HU76 Cast iron Cast Iron Cast lron Polypropylene 416 SS Buna-N 300 Series SS Silicon Carbide/Buna-N
4HU77 Cast Iron Cast Iron Cast Iron Polypropylene 416 5SS Buna-N 300 Series SS Silicon Carbide/Buna-N
4HU78 Cast lron Cast Iron Cast Iron Polypropylene 416 55 Buna-N 300 Series SS Silicon Carbide/Buna-N
Models Cord O.D. Winding
Inches (mm) Resistance
Main -- Start
4HU75 172 120 1 G 1.9 24.6 14/3 SJ;TOW 0.375 (9.5) 1.26 - 8.4
4HU76 172 240 1 E 5.1 10.2 1473 sow 0.530 (13.5) 7.60-- 9.6
4HU77 1 240 1 F 8.3 21.8 14/3 sow 0.530 (13.5) 2.70 -- 10.96
4HU78 1 480* 3 J 28 9.1 14/4 SOW 0.570 (14.5) 5.9/23.59--
-
(*) Voltage convertable, see page 10. winding Resistance = 5% Pump rated for operation at + 10% voltage at motor.
Printed in U.S.A. CRNO13

Form 555010

Daytonis

09701
0604/110/VCPVP 06/04




Dayton Operating Instructions and Parts Manual 4HU75, 4HU76, 4HU77 and 4HU78

Dayton” Submersible Effluent Pumps

-
Performance
Gal./Min @ Total Head in Feet
Speed Disch. NPT S Ft 10 Ft 20 Ft 40 Ft 100 Ft Shut Off
(Nominal)
4HU7S 1/2 3450 RPM 2" (51mm) 79 76 66 47 25 ——— -— 79 Ft
4HU76 12 3450 2* (51mm) 79 76 66 47 25 -—— —— 79
4HU77 1 3450 2" (51mm) 87 85 80 68 52 34 12 109
4HU78 1 3450 2" (51mm) 87 85 80 68 52 34 12 109
-
Dimensions
- \

;
| 16.76
. JR — (426)
|[ ) =1 Bl o

H“"‘\

e

3.82

(%7)

Figure 2 - Dimensions (mm)

For Repair and Service Call 1-866-632-9866



Dayton Operating Instructions and Parts Manual

Models 4HU75, 4HU76, 4HU77 and 4HU78

General Safety information
Please read this before installing or oper-
ating pump. this information is provided
for SAFETY and to PREVENT EQUIPMENT
PROBLEMS. To help recognize this infor-
mation, observe the following symbols:

NOTE: Indicates special instructions
which are important but not related to
hazards.

IMPORTANT: Indicates factors concerned
with assembly, installation, operation,

or maintenance which could result in
damage to the machine or equipment if
ignored.

Warns about
A CAUTION |}z ards that will

or can cause minor personal injury or
property damage if ignored.

W bout
rAWARNING haaz’;::l: that can

cause severe personal injury, death,
or major property damage if ignored.

Warns about
LALLM hazards that will
cause serious personal injury, death,
or major property damage if ignored.

1. Most accidents can be avoided by
using COMMON SENSE.

| Do not wear loose
A CAUTION clothing that may-
become entangled in the impeller or
other moving parts.

Always wear appropriate safety
gear, such as safety glasses, when
working on the pump or piping.

Pumps build up
IA CAUTION heat and pressure
during operation. Allow time for
pumps to cool before handling or
servicing.

2. Only qualified personnel shouid
install, operate, and repair pump.

Keep clear of

IA CAUTION suction and

discharge openings. Do not insert
fingers in pump with power

\ connected.

Do not pump
A DANGER hazardous

materials (flammable, caustic etc.)
unless the pump is specifically
designed and designated to handle
them.
3. Make sure lifting handles are
securely fastened each time before
lifting.
. Do not lift pump by the power cord.
. Do not exceed manufacturer’s
recommendation for maximum
performance, as this could cause the
motor to overheat.

6. Secure the pump in its operating
position so it can not tip over, fall, or
slide.

7. Keep hands and feet away from
impeller when power is connected.

Submersible
A DANGER pumps are not
approved for use in swimming
pools, recreational water installa-
tions, decorative fountains, or any
installation where human contact

with the pumped fluid is common.

(S0~

8. Operation against a closed discharge
valve will cause premature bearing
and seal failure on any pump.

To reduce risk of
AWARNING electrical shock,
pump must be properly grounded in
accordance with the United States
National Electric Code (NEC), or the
Canadian Electrical Code (CEC) and
all applicable state, and local codes
and ordinances.

To reduce risk of
| AWARNING electrical shock,
always disconnect the pump from
the power source before handling
or servicing.

9. Any wiring of pumps should be
performed by a qualified electrician.

Never operate a

A CAUTION |Fever oper

power cord that has frayed or
brittle insulation.

10. Cable should be protected at all
times to avoid punctures, cuts,
bruises, and abrasions - inspect
frequently.

Never handie

A CAUTION connected power
cords with wet hands. Never
operate a 120 volt pump with a
plug-in type power cord without a
ground fault circuit interrupter.

GFCl
Outlet

Grounding Blade ¥

Power Cord
(For 120 Volt)

Figure 3

11. Do not remove cord and strain
relief. Do not connect conduit to

pump.

To reduce risk of
AWARNING electrical shock,
all wiring and junction connections
should be made per the United
States National Electric Code (NEC),
or the Canadian Electrical Code
(CEC) and applicable state or prov-
ince and local codes. Requirements
may vary depending on usage and
location. See wiring diagrams in
manual.

Dayton Electric Mfg. Co. is not respon-
sible for losses, injury, or death resulting
from a failure to observe these safety
precautions, misuse or abuse of pumps
or equipment.

For Repair and Service Call 1-866-632-9866
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Unpacking

Upon receiving the pump, it should be
inspected for damage or shortages.

if damage has occurred, file a claim
immediately with the carrier that de-
livered the pump. If the manual is re-
moved from the packaging, do not lose
or misplace.

STORAGE

Short Term - Pumps are manufactured
for efficient performance following
short inoperative periods in storage.
For best results, pumps can be retained
in storage, as factory assembled, in a
dry atmosphere with constant temper-
atures for up to six (6) months.

Long Term - For storage of six (6)
months to twenty-four (24) months,
the units should be stored in a tem-
perature controlled area, a roofed-over
walled enclosure that provides protec-
‘ion from the elements (rain, snow,

‘s wind-blown dust, etc.), and whose tem-

-

perature can be maintained between
+40° F and +120° F. If extended high
humidity is expected to be a problem,
all exposed parts should be inspected
before storage and all surfaces that
have the paint scratched, damaged, or
worn should be recoated with a water
base, air dry enamel paint. All surfaces
should then be sprayed with a rust-in-
hibiting oil.

Pump should be stored in its original
shipping container. On initial start up,
rotate impeller by hand to assure seal
and impeller rotate freely.

If it is required that the pump be in-
stalled and tested before the long term
storage begins, such installation will be
allowed, provided:

1. The pump is not installed under
water for more than one (1) month.
2. Immediately upon satisfactory
completion of the test, the pump is
removed, thoroughly dried,
repacked in the original shipping
container, and placed in a
temperature controlled storage area.

Installation

SUBMERGENCE

1t is recommended that the pump be
operated in the submerged condition
and the sump liquid level should never
be less than “A” dimension in Figure 4.

Recommended
Submergence
Level

Minimum
Submergence

S Level P
"A" =10.00
(254)

Bottom of Feet
Figure 4
DISCHARGE
Discharge piping should be as short
as possible. Both a check valve and a
shut-off valve are recommended for
each pump being used. The check valve
is used to prevent backflow into the
sump. Excessive backflow can cause
flooding and/or damage to the pump.
The shut-off valve is used to stop sys-
tem flow during pump or check valve
servicing.

ELECTRICAL CONNECTIONS

An acceptable motor control switch
shail be provided at the time of
installation.

POWER AND CONTROL CABLE

The cord assembly mounted to the
pump must not be modified in any way
except for shortening to a specific
application. Any splice between the
pump and the control panel must be
made in accordance with all applicable
electric codes. It is recommended that a
junction box, if used, be mounted
outside the sump or be of at least
Nema 4 (EEMAC-4) construction if
located within the wet well.

Do not use the power or control cable
to lift pump. NOTE: The white wire is
NOT a neutral or ground lead, but a
power carrying conductor.

OVERLOAD PROTECTION

Single Phase - The type of in-winding
overload protector used is referred to
as an inherent overheating protector
and operates on the combined ef-

fect of temperature and current. This
means that the overload protector will
trip out and shut the pump off if the
windings become too hot, or the load
current passing through them becomes
too high. It will then automatically re-
set and start the pump up after the
motor cools to a safe temperature. In
the event of an overload, the source
of this condition should be determined
and rectified immediately.

Do not cycle or

A CAUTION run pump if an

overioad condition occurs !

If current through the temperature
sensor exceeds the values listed, an
intermediate control circuit relay must
be used to reduce the current or the
sensor will not work properly.

Temperature Sensor Electrical

Ratings
Volts Continuous Inrush
Amperes Amperes
110-120 3.00 30.0
200-240 1.50 15.0
440-480 0.75 7.5
WIRE SIZE

Consult a qualified electrician for
proper wire size. See table on page 1
for electrical information.

For Repair and Service Call 1-866-632-9866
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Installation (Continued)

Pre-operation

CHECK VOLTAGE AND PHASE

Before operating pump, check to make
sure that the voltage and phase
information stamped on the pump’s
identification plate matches the
available power.

CHECK PUMP ROTATION

Before putting pump into service for
the first time, the motor rotation must
be checked. Improper motor rotation
can result in poor pump performance
and can damage the motor and/or
pump. To check the rotation, suspend
the pump freely, momentarily apply
power and observe the “kickback”.
“Kickback” should always be in a coun-
ter-clockwise direction as viewed from

W the top of the pump (“kickback” is

always opposite to impeller rotation).
"Rotation” and “kickback” direction is
noted on the pump motor housing.

INCORRECT ROTATION

Models 4HU75, 4HU76 & 4HU77 In
the unlikely event that the rotation is
incorrect for a single-phase pump,
contact the Repair and Service, toll-free
at 1-866-632-9866

Model 4HU78 in the event that the
rotation is incorrect for a three-phase
installation, interchange any two
power cable leads at the control box.
DO NOT change leads in the cable
housing in the motor. Recheck the
“kickback ” rotation again by momen-
tarily applying power.

IDENTIFICATION PLATE
Note the numbers from the pump’s
identification plate and record at the

end of the manual for future reference.

INSULATION TEST

Before the pump is put into service, an
insulation (megger) test should be per-
formed on it. The ohm values as well as
the volts and amps should be recorded.

PUMP-DOWN TEST

After the pump has been properly
wired and lowered into the basin,
sump, or lift station, it is advisable to
check the system by filling with liquid
and allowing the pump to operate
through it's pumping cycle. The time
needed to empty the system, or pump-
down time, should be recorded.

Maintenance

As the motor is oil filled, no lubrication
or other maintenance is required. A
preventive maintenance program should
include the following checks when the
pump performance deteriorates:

1. Inspect motor chamber for oil level
and contamination and repair as
stated in “"Checking Oil”.

2. Inspect impeller and body for
excessive build-up or clogging and
repair as stated in “Impeller &
Volute Service”,

3. Inspect motor and bearings and
replace as stated in “Motor &
Bearing Service”.

4. Inspect seal for wear or leakage
and repair as stated in
“Shaft Seal Service”.

Service and Repair
Refer to Figure 17.

Electrical power
to the pump
motor must be disconnected and
locked out to prevent any danger-
ous electrical hazards or personnel
danger before any service work is

done to the pump.

Operating pump
A CAUTION builds up heat
and pressure. Allow time for pump
to cool to room temperature before
handling or servicing.

Always wear eye

A CAUTION protection when

working on pumps.

LUBRICATION

Anytime the pump is removed from
operation, the cooling oil in the motor
housing (Ref. No. 19) should be checked
visually for oil level and

contamination.

CHECKING OIL

To check oil, set unit upright. Remove
pipe plug (Ref. No. 20) from motor
housing (Ref. No. 19). With a flashlight,
visually inspect the oil in the motor
housing (Ref. No. 19) to make sure it

is clean and clear, light amber in color,
and free from suspended particles.

Milky white oil indicates the presence
of water. Oil level should be just above
the motor (Ref. No. 11) when pump is
in vertical position.

TESTING OIL

1. Place pump on it's side, remove pipe
plug (Ref. No. 20), from motor
housing (Ref. No. 19) and drain oil
into a clean, dry container.

2. Check oil for contamination using
an oil tester with a range to 30
Kilovolts breakdown.

3. If oil is found to be clean and
uncontaminated (measure above
15 KV. breakdown), refill the motor
housing as stated in “Replacing Oil”.

4. If oil is found to be dirty or
contaminated (or measures below
15 KV. breakdown), the pump
must be carefully inspected for
leaks at the shaft seal (Ref. No. 6),
cable assembly (Ref. No. 26), and
pipe plug (Ref. No. 20), before
refilling with oil. To locate the leak,
perform a pressure test as stated in
“Pressure Test.” After leak is
repaired, refill with new oil as stated
in “"Replacing Oil”.

For Repair and Service Call 1-866-632-9866
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Service and Repair
(Continued)

Remove —_ .

Plug i : |
|
Figure 5
[ Pressure builds
A CAUTION up extremely fast,

W increase pressure by “tapping”

air nozzle. Too much pressure will
damage seal. Do not exceed 10 psi.

PRESSURE TEST

Pumps that have been disassem-
bled- If the pump has been disassem-
bled, the oil should be drained before
a pressure test, as stated in “Replacing
oil”.

Remove pipe plug (Ref. No. 20) from
motor housing (Ref. No. 19). Apply pipe
sealant to pressure gauge assembly and
tighten into hole (See Figure 5). Pres-
surize motor housing to 10 psi. Use a
soap solution around the sealed areas
and inspect joints for “air bubbles”. If,
after five minutes, the pressure is still
holding constant, and no “bubbles”
are observed, slowly bleed the pres-
sure and remove the gauge assembly.
Replace oil as stated in “Replacing Oil.”
if the pressure does not hoid, then the
leak must be located and repaired.

Pumps that have NOT been disas-
sembled - The pressure test may be
‘one with the oil at its normal level.

s ‘€Move pipe plug (Ref. No. 20) from

motor housing (Ref. No. 19).

Apply pipe sealant to pressure gauge
assembly and tighten into hole (See
Figure 5).

Pressurize motor housing to 10 psi. Use
a soap solution around the sealed areas
and inspect joints for “air bubbles”.

For sealed areas below the oil level,
leaks will seep oil. If, after five minutes,
the pressure is still holding constant,
and no “bubbles”/oil seepage is ob-
served, slowly bleed the pressure and
remove the gauge assembly. Replace oil
as stated in “Replacing Oil.” If the pres-
sure does not hold, then the leak must
be located and repaired.

REPLACING OIL

Drain all oil from motor housing (Ref.
No. 19) and dispose of properly. Set
unit upright and refill with new cool-
ing oil as per Table 1 (See parts list for
amount). Fill to just above motor (Ref.
No. 11) as an air space must remain

in the top of the motor housing (Ref.
No. 19) to compensate for oil expan-
sion. Apply pipe thread compound to
threads of pipe plug (Ref. No. 20) then
assemble to motor housing (Ref. No.
19).

Do not overfill

A CAUTION oil. Overfilling of
motor housing with oil can create
excessive and dangerous hydrau-
lic pressure which can destroy the
pump and create a hazard. Overfill-
ing oil voids warranty. For single
phase units, oil level should be be-
low capacitor.

Table 1 - Cooling Oil - Dielectric

Supplier Grade

BP Enerpar SE 100
Conoco Pale Paraffin 22
Mobil D.T.E. Oil Light
G & GOil Circulating 22
Texaco Diala -Qil-AX
Woco Primium 100

IMPELLER & VOLUTE SERVICE
Disassembly and Inspection - To
clean out volute (Ref. No. 1) or replace
impeller (Ref. No. 5), or U-cup (Ref. No.
3), disconnect power, remove capscrew
(Ref. No. 18) and lockwasher (Ref. No.
17). Vertically lift motor and seal plate
assembly from volute (Ref. No. 1) (See
Figure 6).

Figure 6

Clean out body if necessary. Check U-
cup (Ref. No. 3) for damage. If U-cup
(Ref. No 3) needs replacement, cut the
U-cup (Ref. No. 3) from the volute (Ref.
No. 1) and clean surface of bore. Clean
and examine impeller (Ref. No. 5), for
cracks or breakage and replace if re-
quired, inspect gasket (Ref. No. 4) and
replace if cut or damaged. If the impel-
ler (Ref. No. 5) needs replacing, place

a flat screwdriver in the slot of the end
of the shaft to hold the shaft station-
ary while unscrewing the impeller (Ref.
No. 5).

REASSEMBLY

To install impeller (Ref. No. 5), clean
the threads with thread locking
compound cleaner. Apply removable
Loctite® 609 or equivalent to shaft
threads. Screw impeller (Ref. No. 5)
onto the shaft hand tight while using
a screwdriver in the slot at the end

of the shaft to hold it stationary. It is
important that the spring of the shaft
seal (Ref. No. 6) seats in the hub of the
impeller (Ref. No. 5).

For Repair and Service Call 1-866-632-9866
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. . Motor End
Service and Repair (Inboard End)
(Continued) (

Rotate impeller to check for binding.
Install U-cup (Ref. No. 3) by first apply-
ing adhesive to bore of volute (Ref. No.
1). Be sure not to get adhesive on inside
diameter of U-cup (Ref. No. 3). Position
gasket (Ref. No. 4) on volute flange and
position impeller and motor housing on
volute (Ref. No. 1).

Stationary (6a)

r

Seal
Assembly

Rotating member (6b)

When assembling ;
A CAUTION volute (Ref. No.

1) to rest of the pump be sure the
inside lip of the U-cup (Ref. No. 3) is
not pushed out of place (See Figure
7).

Spring (6¢)

Pump End . .
(Out‘;)o:rd End) Retaining Ring (6d)

Examine all seal parts and especially
contact faces. Inspect seal (Ref. No. 6)

Figure 8

Position lockwasher (Ref. No. 17) on

cap screw (Ref. No. 18) and screw into
volute (Ref. No. 1). Torque to 100 in-lbs.
Check for free rotation of motor and

s 'Mpeller.

Handle seal parts
A CAUTION | it extreme

care. DO NOT scratch or mar lapped
surfaces.

SHAFT SEAL SERVICE

Disassembly and Inspection

To expose shaft seal (Ref. No. 6) for
examination, disassemble volute (Ref.
No. 1) and impeller (Ref. No. 5). If fur-
ther repair is required, remove retain-
ing ring (Ref. No. 6d), spring (Ref. No.
6¢) and rotating member (Ref. No. 6b)
from shaft (See Figures 8 & 9).

Pump

Volute

Adhesive

- Figure 7

IMPROPER POSITION OF U-CUP

Pump
Center Line
|

Adhesive

Volute

PROPER POSITION OF U-CUP

for signs of wear such as uneven wear
pattern on stationary members, chips
and scratches on either seal face. DO
NOT interchange seal components,
replace the entire shaft seal (Ref. No.
6). if replacing seal (Ref. No. 6), remove
stationary (Ref. No. 6a) by prying out
with flat screwdriver.

REASSEMBLY

Seal - Clean and oil seal cavities in seal
plate (Ref. No. 2). Lightly oil (Do not
use grease) outer surface of stationary
member (Ref. No. 6a). Press stationary
member (Ref. No. 6a) firmly into seal
plate (Ref. No. 2), using a seal pusher.
NOTE: Nothing but the seal pusher is
to come in contact with seal face (See
Figure 10).

Stationary member (6a)

Polished face out
-

f/ -_é—— Sea‘I(Pusher ;

\ Seal Plate

Figure 10

For Repair and Service Call 1-866-632-9866
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A 4

Service and Repair
(Continued)

Do not hammer

A CAUTION on the seal push-

er. It will damage the seal face.

Make sure the stationary member is

in straight. Slide a bullet over motor
shaft. Lightly oil (Do not use grease)
shaft, bullet, and inner surface of bel-
lows on rotating member (Ref. No. 6b)
See Figure 11.

Mot Seal Pusher
otor
\ Stationary (6a)

/ @\—E/%
/ Rotating
Bullet member (6b)

Figure 11

With lapped surface of rotating mem-
ber (Ref. No. 6b) facing inward to-
ward stationary member (Ref. No. 6a),
slide rotating member (Ref. No. 6b)
over bullet and onto shaft, using seal
pusher, until lapped faces of (Ref. No.
6a) and (Ref. No. 6b) are together (See
Figure 8).

It is extremely important to keep seal
faces clean during assembly. Dirt par-
ticles lodged between these faces will
cause the seal to leak. Place spring
(Ref. No. 6¢) over shaft and in place on
rotating member (Ref. No. 6b), making
sure it is seated on retainer and not
cocked or resting on bellows tail. Slide
retaining ring (Ref. No. 6d) over shaft
and let rest on spring (Ref. No. 6¢). As-
semble impeller (Ref. No. 5) and volute
(Ref. No. 1), replace oil.

Figure 12

MOTOR AND BEARING SERVICE
Disassembly and Inspection

To examine or replace the motor (Ref.
No. 11), capacitor (Ref. No. 16) on sin-
gle phase units 4HU75, 4HU76 & 4HU77
only, and bearing (Ref. No. 9), drain oil
from motor, disassemble volute (Ref.
No. 1), impeller (Ref. No. 5) and shaft
seal (Ref. No. 6).

Position unit upright, using blocks to
avoid resting unit on shaft. Unscrew
cable hex bolts (Ref. No. 21) and re-
move compression flange (Ref. No. 26a)
and power cord (Ref. No. 26). Remove
retaining ring (Ref. No. 25) with a flat
head screwdriver. Pull the terminal
block (Ref. No. 23) out of the housing
(Ref. No. 19) using a T-bolt or a pair of
pliers and a .25-20 screw in the threads
of the terminal block (Ref. No. 23). Be
sure to leave slack on the motor leads
connected underneath.

Use needle nose pliers to pull each fe-
male connector off of the pins on the
underside of the terminal block (Ref.
No. 23), See Figure 12. The unit voltage
should be noted. Remove socket head
cap screws (Ref. No. 7). Vertically lift
the motor housing (Ref. No. 19) from
seal plate (Ref. No. 2) by lifting handle
(Ref. No. 22).

Inspect square ring (Ref. No. 8) for dam-
age or cuts. Remove the motor bolts
and lift motor stator (Ref. No. 11a)
from seal plate (Ref. No. 2). Disconnect
capacitor leads from capacitor (Ref. No.
16) on single phase units 4HU75, 4HU76
& 4HU77 only. Examine bearing (Ref.
No. 9) and replace if required. If replace-
ment is required, remove bearing (Ref.
No. 9) from motor shaft using a wheel
puller or arbor press, (See Figure 13).

16

/ /5

@

Figure 13
A CAUTION

Risk of electric
shock. Use an in-
sulated screwdriver when ground-
ing capacitor.

For Repair and Service Call 1-866-632-9866
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Service and Repair
(Continued)

Check motor capacitor (Ref. No.16) on
single phase units, 4HU75, 4HU76 &
4HU77 only, with an Ohm meter by first
grounding the capacitor by placing a
screwdriver across both terminals and
then removing screwdriver. Connect
Ohm meter (set on high scale) to ter-
minals. If needle moves to infinity (=)
then drifts back, the capacitor is good. If
needle does not move or moves to infin-
ity (=) and does not drift back, replace
capacitor (Ref. No. 16). Inspect motor
winding for shorts and check resistance
values. Check rotor for wear. If rotor or
the stator windings are defective, the
complete motor must be replaced.

All parts must be
A CAUTION clean before reas-
sembly.
REASSEMBLY

Bearings- When replacing bearing Ref.
No. 9), be careful not to damage the
rotor or shaft threads. Clean the shaft
thoroughly. Press bearing (Ref. No. 9)
on the motor shaft, position squarely
onto the shaft applying force to the in-
ner race of the bearing only, until bear-
ing (Ref. No. 9) seats against the retain-
ing ring (Ref. No. 10).

Motor- Slide lower bearing (Ref. No. 9)
and motor shaft squarely into the seal
plate (Ref. No. 2) until bearing (Ref.
No. 9) seats on the bottom. Place sta-
tor (Ref. 11a) over rotor (Ref. No. 11b),
lining up motor bolts with holes in
seal plate (Ref. No. 2). Position capaci-
tor (Ref. No. 16) on single phase units,
4HU7S, 4HU76 & 4HU77 only, so that
it will lay on the opposite side of the
cable entry bosses of the motor hous-
ing (Ref. No. 19). Reconnect capacitor
leads. Torque motor tie bolts to 17 in-
Ibs. Set square ring (Ref. No. 8) in grove
on seal plate (Ref. No. 2).

Power Cable (26) x

Capscrew (21) —.
Lockwasher (17) — *

O
N

Compression Flange (26a)

N

Retaining Ring (25) —_

AR08

N

(00000

O-ring (24) —

Terminal Block (23) ——

Figure 14

WIRING CONNECTIONS

Check power cable (Ref. No. 26) for
cracks or damage and replace if required
(See Figure 14).

Make internal wiring connections which
are independent of the terminal block
(Ref. No. 23) as shown, using connectors
(Ref. No. 27 & 28) and wire assemblies
(Ref. No. 14) as required. DO NOT use
wire nuts. Slip motor leads and ground
wire through fiberglass sleeve (Ref. No.
12). Lower motor housing (Ref. No. 19)
down onto seal plate (Ref. No. 2) while
aligning holes and stringing motor leads
through the cable entry bore(s). (Slip-
ping cords inside a 1 ft. length of .5”
conduit makes this easier). Place socket
head cap screws (Ref. No. 7) through
seal plate (Ref. No. 2) into motor hous-
ing (Ref. No. 19) and torque to 60 in-lbs.

Reconnect motor leads to the underside
of the terminal biock (Ref. No. 23), as
shown in Figure 16. Note that the pins
are numbered underneath the termi-
nal block. Place o-ring (Ref. No 24) into
groove in terminal block and lubricate
with dielectric oil. Press the terminal
block (Ref. No. 23) into the housing so
it seats completely below the retaining
ring groove. Place retaining ring (Ref.
No. 25) into groove in cable entry bore
of motor housing (Ref. No. 19).

)

CABLE ASSEMBLY

Refill the cooling oil (if it has been
drained). Make wire connections. Insert
female end of cable plug into housing
bore aligning timing mark with hole in
terminal block (Ref. No. 23) (See Figure
15). Compress cable plug with compres-
sion flange (Ref. No. 26a) by tightening
hex bolts (Ref. No. 21) into the housing
(Ref. No. 19). Torque to 132 in-lbs.

- Compression
flange

\ Locator on cable
. MUST align with

the detent on
N
o o O

terminal block for
proper assembly
Figure 15

N
\,

For Repair and Service Call 1-866-632-9866
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Service and Repair

(Continued)
Single Phase, 120/240 VOLT AC
(PSC)
Models 4HU75, 4HU76 & 4HU77
Green (Ground)  Green
Black 1
White 2
Flag connector Capacitor
Flag connector Capacitor

o
34

Figure 16

-

Three Phase, 480 VOLT AC

Model 4HU78

Green {(Ground)
T1
T2
T3

T4 & T7 Together
T5 & T8 Together
T6 & T9 Together

MOTOR LEADS

Three Phase, 240 VOLT AC

Green (Ground) Green

T1&T7 1
T2&T8 2
T3&T9 3

T4, T5 & 76 Together

MOTOR LEADS

Field Conversion
Three Phase 480 to 200/240 Volts AC
Models 4HU78

NEMA Full
Start Load
Code Amps

5.9/5.6

Locked
Rotor
Amps

19.9/18.4

Model

4HU78

For Repair and Service Call 1-866-632-9866
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Troubleshooting Chart
A CAUTION Always disconnect the pump from the electrical power source before handling. If the system
fails to operate properly, carefully read instructions and perform maintenance recommenda-
tions. If operating problems persist, the following chart may be of assistance in identifying and correcting them.
NOTE: Not all problems and corrections will apply to each pump model.
Symptom Possible Cause (s) Corrective Action
Pump will not run 1. Poor electrical connection, blown fuse, 1. Check all electrical connections for security. Have
tripped breaker, or other interruption of electrician measure current in motor leads. If
power; improper power supply current is within £ 20% of locked rotor Amps,
impeller is probably locked. If current is 0,
overload may be tripped. Remove power, allow
pump to cool, then recheck current

2. Motor or switch inoperative 2. Qo to manual operation of pump

3. Float movement restricted 3. Reposition pump or clean basin as required to
provide adequate clearance for float

4. Switch will not activate pump or is 4. Disconnect level control. Set ohmmeter for a low

defective range, such as 100 ohms full scale and connect to
level control leads. Actuate level control
manually and check to see that ohmmeter shows
zero ohms for closed switch and full scale for
open switch (Float Switch)

5. Defective motor 5. Check winding insulation (Megger Test) and
winding resistance. If check is outside of range,
dry and recheck. If still defective, replace per

- service instructions

6. Insufficient liquid level 6. Make sure liquid level is at least equal to

suggested turn-on point
Pump will not turn off 1. Float movement restricted 1. Reposition pump or clean basin as required to
provide adequate clearance for float

2. Switch will not activate pump or is 2. Disconnect level control. Set ohmmeter for a low

defective range, such as 100 ohms full scale and connect to
level control leads. Actuate level control
manually and check to see that ohmmeter shows
zero ohms for closed switch and full scale for
open switch (Float Switch)

3. Excessive inflow or pump not properly 3. Recheck all sizing calculations to determine

sized for application proper pump size

4. Pump may be airlocked 4. Loosen union slightly to allow trapped air to
escape. Verify that turn-off level of switch is set
so that impeller cavity is always flooded. Clean
vent hole

Pump hums but doesn’t 1. Incorrect voltage 1. Check all electrical connections for security. Have

run electrician measure current in motor leads. If
current is within + 20% of locked rotor Amps,
impeller is probably locked. If current is 0,
overload may be tripped. Remove power, allow
pump to cool, then recheck current

2. Impeller jammed or loose on shaft, 2. Check impeller for freedom of operation,

worn, or damaged, impeller cavity or security, and condition. Clean impeller cavity and
inlet plugged inlet of any obstruction
Pump cycles too frequently 1. Check valve stuck closed or installed 1. Remove and examine check valve for proper
or runs periodically when backwards installation and freedom of operation
fixtures are not in use 2. Fixtures are leaking 2. Repair fixtures as required to eliminate leakage
3. Ground water entering basin 3. Check for leaks around basin intet and outlets
"4
For Repair and Service Call 1-866-632-9866 D ayton ™
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Troubleshooting Chart (Continued)

Symptom

Pump delivers insufficient
capacity

Possible Cause (s)

1.

Incorrect voltage

Corrective Action

1.

Check all electrical connections for security. Have
electrician measure current in motor leads. If
current is within £20% of locked rotor Amps,
impeller is probably locked. if current is 0,

overload may be tripped. Remove power, allow
pump to cool, then recheck current
2. Excessive inflow or pump not properly sized for 2. Recheck all sizing calculations to determine
application proper pump size
3. Discharge restricted 3. Check discharge line for restrictions, including
ice. if line passes through or into cold areas
4. Check valve stuck closed or installed backwards 4. Remove and examine check valve for proper
installation and freedom of operation
5. Shut-off valve closed 5. Openvalve
6. Impeller jammed or loose on shaft, worn or 6. Check impeller for freedom of operation,
damaged, impeller cavity or inlet plugged security, and condition. Clean impeller cavity and
inlet of any obstruction
7. Pump may be airlocked 7. Loosen union slightly to allow trapped air to
escape. Verify that turn-off level of switch is
set so that impeller cavity is always flooded.
Clean vent hole
8. Pump running backwards 8. Check rotation. If power supply is three phase,
reverse any two of three power supply leads to
ensure proper impeller rotation
- Pump shuts off and turns 1. Incorrect voltage 1. Check all electrical connections for security. Have
on independent of switch electrician measure current in motor leads. If
(trips thermal overload current is within +20% of locked rotor Amps,
protector) impeller is probably locked. If current is 0,
overload may be tripped. Remove power, allow
Pump pump to cool, then recheck current
A CAUTION may 2. Excessive inflow or pump not properly sized for 2. Recheck all sizing calculations to determine
start unexpectedly. Dis- application proper pump size
connect power supply 3. Impeller jammed, loose on shaft, worn or 3. Check impeller for freedom of operation,
damaged; impeller cavity or inlet plugged security, and condition. Clean impeller cavity and
NOTE: Some pumps do not inlet of any obstruction
have thermal load protec- 4. Excessive water temperature (internal protection 4. Check pump temperature limits & fluid
tion on the motor Check only) temperature
pump specifications to
determine —
Pump operates noisily or 1.  Worn bearings, motor shaft bent 1. Check winding insulation {(Megger Test) and
vibrates excessively winding resistance. If check is outside of range,
dry and recheck. If still defective, replace per
service instructions
2. Debris in impeller cavity or broken impeller 2. Check impeller for freedom of operation,
security, and condition. Clean impeller cavity
and inlet of any obstruction
3. Pump running backwards 3. Check rotation. If power supply is three phase,
reverse any two of three power supply leads to
ensure proper impeller rotation
4. Piping attachments to building structure too 4. Replace portion of discharge pipe with flexible

-

rigid or too loose

connector

For Repair and Service Call 1-866-632-9866
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Notes
-

For Repair and Service Call 1-866-632-9866 D ayton ™
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Dayton Operating Instructions and Parts Manual

4HU75, 4HU76, 4HU77 and 4HU78

For Repair Parts, call 1-800-323-0620

ww 24 hours a day - 365 days a year
Please provide the following information:
-Model number
-Serial number {if any)
-Part description and number as shown in parts list

T Vn=rAnOnZm

18 ——»

17————»

16

aw figure 17 — Repair Parts Hlustration

Address parts correspondence to:
Grainger Parts

P.O. Box 3074

1657 Shermer Road

Northbrook, IL 60065-3074 U.S.A.

—

12

For Repair and Service Call 1-866-632-9866
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Dayton Operating Instructions and Parts Manual 4HU75, 4HU76, 4HU77 and 4HU78

Repair Parts List
4

Part Number For Pump Models

Description 4HU76 4HU77 4HU78
1 Volute 103763 103763 103763 103763 1
2 Seal plate 084532 084532 084532 084532 1
3 U-cup 066908 066908 066908 066908 1
4 B Gasket 027344 027344 027344 027344 1
5 Impeller 103512TE 103512TE 103512 103512 1
6 ® Shaftseal SC/SC/B 005080SD 005080SD 0050805D 005080SD 1
7 1/4-20 x 1%" Lg SS Sk Hd Capscrew 084948 084948 084948 084948 2
8 Square ring 027269 027269 027269 027269 1
9 Bearing 017414 017414 017414 017414 1
10 Retaining ring 085326 085326 085326 085326 1
11 Motor 068926BS 0689278S 068928BS 071355BS 1
A Cooling oil 029034 029034 029034 029034 90 oz
12 Sleeve 625-02117 625-02117 625-02117 625-02117 1
13 #8-32 x 3/8" Lg SS Capscrew 016660 016660 016660 016660 1
14 Ground wire 105111 105111 105111 105111 1
o 15  Capacitor bracket 039858 039858 039858 @ ------- 1
16 Capacitor 070965 070965 070965 = - 1
17 5/16 SS Lockwasher 026322 026322 026322 026322 8
18 5/16-18 x 134" Lg SS Capscrew 1-135-1 1-135-1 1-135-1 1-135-1 4
19 Motor housing 105196 105196 105196 105196 1
20 3/8" NPT Pipe Plug 014270 014270 014270 014270 1
21 5/16-18 x 1" Lg SS Capscrew 1-156-1 1-156-1 1-156-1 1-156-1 4
22 Handle 103503 103503 103503 103503 1
23 Terminal block 103584 103584 103584 103583 1
24 O-ring 2-31051-224 2-31051-224 2-31051-224 2-31051-224 1
25 Retaining ring 105197 105197 105197 105197 1
26 20 Ft (6 m) Power cable assy. 103756 XA 110949XA 110949XA 103742XA 1
26a t Compression flange 103582 103582 103582 103582 1
27 * Terminal connector (seepage 10) ———- s e 625-00163 3
28 * Terminal connector (seepage 10)  -eeee ceeeee e 105150 1
29 * Receptacle{seepage10)  —eeeee- eeeeeme 111951 3

2 Seal repair kit 107276SD 107276SD 1072765SD 107276SD
(1) Induded with item#26 e e s
Seal tool kit 107271 107271 107271 107271
Pressure gage kit 085343 085343 085343 085343
(L) See Table 1 for replacement oil

- (*) Not shown

—_—- Not available

For Repair and Service Call 1-866-632-9866
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Dayton Operating Instructions and Parts Manual 4HU75, 4HU76, 4HU77, and 4HU78

Dayton” Submersible Effluent Pumps

For Repair and Service, call 1-866-632-9866

LIMITED WARRANTY

DAYTON ONE YEAR LIMITED WARRANTY. Dayton™ Submersible Effluent Pumps, Models covered in this manual, are
warranted by Dayton Electric Mfg. Co. (Dayton) to the original user against defects in workmanship or materials under
normal use for one year after date of purchase. Any part which is determined to be defective in material or workmanship
and returned to an authorized service location, as Dayton designates, shipping costs prepaid, will be, as the exclusive remedy,
repaired or replaced at Dayton’s option. For limited warranty claim procedures, see PROMPT DISPOSITION below. This limited
warranty gives purchasers specific legal rights which vary from jurisdiction to jurisdiction.

LIMITATION OF LIABILITY. To the extent allowable under applicable law, Dayton’s liability for consequential and incidental
damages is expressly disclaimed. Dayton’s liability in all events is limited to and shall not exceed the purchase price paid.

WARRANTY DISCLAIMER. Dayton has made a diligent effort to provide information and illustrate the products in this lit-
erature accurately, however, such information and illustrations are for the sole purpose of identification, and do not express
or imply a warranty that the products are MERCHANTABLE, or FIT FOR A PARTICULAR PURPOSE, or that the products will
necessarily conform to the illustrations or descriptions.

Except as provided below, no warranty or affirmation of fact, expressed or implied, other than as stated in the “LIMITED
WARRANTY” above is made or authorized by Dayton.

PRODUCT SUITABILITY. Many jurisdictions have codes and regulations governing sales, construction, installation, and/or

use of products for certain purposes, which may vary from those in neighboring areas. While Dayton attempts to assure that
its products comply with such codes, it cannot guarantee compliance, and cannot be responsible for how the products are
installed or used. Before purchase and use of a product, review the product applications, and all applicable national and local
codes and regulations, and be sure that the product, installation, and use will comply with them.

Certain aspects of disclaimers are not applicable to consumer products: e.g., {a) some jurisdictions do not allow the exclusion
or limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you, (b) also,
some jurisdictions do not allow a limitation on how long an implied warranty lasts, consequently the above limitation may
not apply to you, and (c) by law, during the period of this Limited Warranty, any implied warranties of implied merchant-
ability or fitness for a particular purpose applicable to consumer products purchased by consumers, may not be excluded or
otherwise disclaimed.

PROMPT DISPOSITION. Dayton will make a good faith effort for prompt correction or other adjustment with respect to
any product which proves to be defective within limited warranty. For any product believed to be defective within limited
warranty, first write or call dealer from whom the product was purchased. Dealer will give additional directions. If unable to
resolve satisfactorily, write to Dayton at address below, giving dealer’s name, address, date, and number of dealer’s invoice,
describing the nature of the defect. Title and risk of loss pass to buyer on delivery to common carrier. If product was dam-
aged in transit to you, file claim with carrier.

Manufactured for Dayton Electric Mfg. Co., 5959 W. Howard St., Niles, lllinois 60714 U.5.A.

Manufactured for Dayton Electric Mfg. Co.
Niles, lllinois 60714 U.S.A
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Series 007
Double Check Valve Assembly

Sizes: 14" - 3"

e |nstallation

e Service

¢ Repair Kits

¢ Maintenance

For field testing procedure, send for IS-TK-DP/DL,
IS-TK-9A, IS-TK-99E and IS-TK-99D.

For other repair kits and service parts, send for
PL-RP-BPD and F-RK-DC.

For technical assistance, contact your local Watts
representative on back page.

RP/1S-007

Watts %" 007M3QT

IMPORTANT: inquire with governing authorities for local
installation requirements.

NOTE: For Australia and New Zealand: Pipeline strainers
should be installed between the upstream shutoff valve and the
inlet of the backflow preventer.

Watts product specifications in U.S. customary units and metric
are approximate and are provided for reference only. For pre-
cise measurements, please contact Watts Technical Service.
Watts reserves the right to change or modify product design,
construction, specifications, or matenials without prior notice
and without incurring any obligation to make such changes and
modifications on Watts products previously or subsequently sold.

CALIFORNIA PROPOSITION 65 WARNING

WARNING: This product contains chemicals
known to the State of California to cause cancer
and birth defects or other reproductive harm.
(Installer: California law requires that this
warning be given to the consumer.)

For more information: www.wattsind.com/prop65

LIMITED WARRANTY: Watts Regulator Company warrants each product against defects in mate-
rial and workmanship for a period of one year from the date of original shipment. In the event of
such defects within the warranty period, the Company will, at its option, replace or recondition
the product without charge. This shall constitute the exclusive remedy for breach of warranty, and
the Company shall not be responsible for any incidental or consequential damages, including
without limitation, damages or other costs resuiting from labor charges, delays, vandalism, neg-
ligence, fouling caused by foreign material, damage from adverse water conditions, chemicals, or
any other circumstances over which the Company has no control. This warranty shall be invali-
dated by any abuse, misuse, misapplication or improper installation of the product. THE COM-
PANY MAKES NO OTHER WARRANTIES EXPRESS OR IMPLIED EXCEPT AS PROVIDED IN THIS
LIMITED WARRANTY.

WWAWS“’

REGULATOR



Installation Instructions

Series 007 Double Check Valve Assemblies

Indoors - Figure 1

Check local codes for instaliation requirements. Pipe lines
should be thoroughly flushed to remove foreign material before
installing the unit. A strainer should be installed as shown,
ahead of backflow preventer to prevent disc from unnecessary
fouling. Install valve in the line with arrow on valve body pointing
in the direction of flow.

For indoor installations, it is important that the valve be easily
accessible to facilitate testing and servicing. Do not install in a
concealed location.

CAUTION: Do not install with strainer when backflow preventer
is used on seldom-used water lines which are called upon
during emergencies, such as fire sprinkler lines, etc.

It is important that Series 007 be tested periodically in compli-
ance with Jocal codes, but at least once a year or more often
depending upon system conditions. Regular inspection, testing
and cleaning assures maximum life and proper product function.

NOTE: Fire Protection System Installations

The National Fire Protection Agency (NFPA) Guidelines require
a confirming flow test to be conducted whenever a “main line”
valve such as the shut-off valves or a backflow assembly have
been operated. Certified testers of backflow assemblies must
conduct this test. The trim valves of the confirming flow test.
When the test is completed the trim valves must be returned
to a fully open position.

Outside - Figure 2

Meter Box Installation

Parallel - Figure 3

Two or more Series 007 smaller size valves may be piped in
parallel (where approved) to serve a larger supply pipe main.
This type of installation is employed whenever it is vital to
maintain a continuous supply of water/where interruptions for
testing and servicing would be unacceptable. It also has the
advantage of providing increased capacity where needed
beyond that provided by a single valve and permits testing or
servicing of an individual valve without shutting down the
complete line.

For two valve installations the total capacity of the devices
should equal or exceed that required by the system.

The quantity of valves used in paralle! should be determined by
the engineers judgement based on the operating conditions of
a specific installation.

2

Shutoff Valve

007QT-S

First Shutoff
Valve

Strainer

007QT-S Vertical flow-up or vertical fiow-down installation {flow-up shown)

Figure 2

Now Available, WattsBox insulated Enclosures.
For more information, send for ES-WB or ES-WB-T.

First Shutoff Valve

007QT-S

Pr—:




Servicing the First and Second Check Valves

C— NOTE: Before servicing be certain water is turned off or
shut-off valves are closed

S

1. After removing the cover, remove the retainer for the body
bore. The check valve modules can now be removed from
the valve by hand or with a screwdriver.

Note: For Series 007 sizes 2" - 2", the seats and springs of
the first and second check modules are not interchangeable.
The heavier spring and smaller diameter seat belong with the
first check module. Series 007M1 sizes %" - 1" and Series
007M2 %" have interchangeable seats and springs.

{ 2. The check seats are attached to the cage with a bayonet type
locking arrangement. Holding the cage in one hand, push the
seat inward and rotate clockwise against the cage, for %"
Series 007M2 pull apart seat and cage. The seat, cage,
spring and disc assembly are now individual components.

3. The disc assembly may now be cleaned and reassembled
or, depending on its condition, it may be discarded and
replace with a new assembly from the repair kit. O-rings
should be cleaned or replaced as necessary.

4. Reassemble the check valve module in the reverse order.
Check modules are installed in the valve body with the seats
facing the valve inlet. The modules must be securely in place
before the retainer can be replaced. On the 34" - 1" size, this
retainer may have to be titted slightly into place. Replace cover.

O-rings — Check Cage
\ a 3,
ﬂ | |

Disc Spring

Cover

Cover O-ring

Retainer

G —

w2
Cage

Service, Replacement Parts and Maintenance

1" - 2" Replacement Parts

When ordering, specify ordering code number, kit number
and valve size

Check Kits: 1st or 2nd Check

B

RK 007 CK4 ' vy

0887193
0887026 RK 007M1 CK4 W-1
0887377 *RK SS007 CK4 %
0888070 *RK SS007M3 CK1 15 - ¥
0888071 *RK SS007M3 CK2 WY
0887393 *RK SS007M2 CK1 7
0887397 *RK SS007M2 CK2 78
0887373 *RK SS007M1 CK4 1
1st Check
0887023 RK 007 CK1 -1
0887045 RK 007M2 CK1 7y
0888550 RK 007M3 CK1 7
0887025 RK 007 CK1 1% -2
0887186 RK 007M1 CK1 1% -2
0887719 RK 007M2 CK1 174 - 1%
2nd Check
0887024 RK 007 CK2 -1
0887046 RK 007M2 CK2 Y
0888551 RK 007M3 CK2 7
0887028 RK 007 CK2 1% -2
0887187 RK 007M1 CK2 1% - 2"
0887720 RK 007M2 CK2 14 - 1%
Stainless Steel 1st or 2nd Check
0887022 RK 007 CK1 SS -1
0887030 RK 007 CK2 SS -1
0887032 RK 007M1 CK4 SS -1
0887031 RK 007 CK1 SS 1% -2
0887035 RK 007 CK2 SS 14" -2
0887189 RK 007M1 CK1 SS 1% -2
0887190 RK 007M1 CK2 SS 1% -2

Kit includes: Seat, seat o-ring, disc assembly, spring, check cage,
cover o-ring.

Cover Kit

0887195 RK 007 C %
0887036 RK 007 C ¥-1
0887038 RK 007M1 C -1
0887039 RK 007M2 C 7
0888553 RK 007M3 C 7
0887037 RK 007 C 14 -2
0887191 RK 007M1 C 1% -2
0887722 RK 007M2 C 14" - 114"
0887379 *RK S5007 C 173
0887380 *RK SS007M2 C Y
0888073 *RK SS007M3 C %Y
0887381 *RK SS007M1 C 1"

Kit includes: Cover and cover o-ring

Complete Rubber Parts

0887194 RK 007 RT %"
0887040 RK 007 RT -1
0887042 RK 007M1 RT -1
0887043 RK 007M2 RT Y
0888552 RK 007M3 RT 17
0887041 RK 007 RT 1% -2
0887188 RK 007M1 RT 14" -2
0887721 RK 007M2 RT e -1%
0887378 “RK S$8007 RT %
0887394 “RK S§S007M2 RT W
0888072 *RK SS007M3 RT % -
0887374 *RK SS007M1 RT 1

Kit includes: Cover o-ring, two seat discs and two seat o-rings.
*SS prefix denotes stainless stee! body.



Installation Instructions

25" and 3" 007

Indoors - Figure 1

Series 007 may be installed in either a vertical or horizontal
position. Pipe lines should be thoroughly flushed to
remove foreign material before installing the unit. A strainer
should be installed as shown, ahead of backflow preventer to
prevent disc from unnecessary fouling. Install valve in the line
with arrow on valve body pointing in the direction of flow.

For indoor installations, it is important that the valve be easily
accessible to facilitate testing and servicing. Do not install in a
concealed location.

CAUTION: Do not install with strainer when backflow preventer
is used on seldom-used water lines which are called upon dur-
ing emergencies, such as fire sprinkler lines, etc.

It is important that Series 007 be tested periodically in compli-
ance with local codes, but at least once a year or more often
depending upon system conditions.

NOTE: Fire Protection System Installations

The National Fire Protection Agency (NFPA} Guidelines require
a confirming flow test to be conducted whenever a “main line”
valve such as the shutoff valves or a backflow assembly have
been operated. Certified testers of backflow assemblies must
conduct this test. The trim valves of the detector meter bypass
line, on assemblies so equipped, should be shut off during the
confirming flow test. When the test is completed the trim
valves must be retuned to a fully open position.

Outside Building Above Ground -
Figure 2

In an area where freezing conditions do not occur, Series 007
can be installed outside of a building. The most satisfactory
installation is above ground and should be installed in this
manner whenever possible. In an area where freezing condi-
tions can occur, Series 007 should be installed above ground
in an insulated enclosure.

Annual inspection of all water system safety and control valves is
required and necessary. Regular inspection, testing and cleaning
assures maximum life and proper product function.

Parallel - Figure 3
Consult Local codes for Approval

Two or more Series 007 smaller size valves may be piped in
parallel (where approved) to serve a larger supply pipe main.
This type of installation is employed whenever it is vital to
maintain a continuous supply of water/where interruptions for
testing and servicing would be unacceptable. it also has the
advantage of providing increase capacity where needed
beyond that provided by a single valve and permits testing or
servicing of an individual valve without shutting down the com-
plete line. For two valve installations the total capacity should
equal or exceed that required by the system.

The quantity of valves used in parallel should be determined by
the engineers judgement based on the operating conditions of
a specific installation. (See F-FC regarding flow curves)

INSTALLATION NOTE: The flange gasket bolts for the gate
valves should be retightened during installation as the boits
may have loosened due to storage and shipping.

4

Strainer
Model 77F-D-FDA

2%", 3" 007
Figure 2
7 .
I= = I} = -
2 o= Ollio] O
o
Min. 12°

Now Available, WattsBox Insulated Enclosures.
For more information, send for ES-WB or ES-WB-T.

Figure 3

2%", 3" 007



Servicing First and Second Check Valves

24" and 3" 007

1. Remove cover bolts and cover.

2. Remove the retainer from the body bore. The check vaive
modules can now be removed from the valve by hand or
with a screwdriver.

3. The check seats are attached to the cage with a bayonet
type locking arrangement. Holding the cage in one hand,
push the seat inward and rotate counterclock-wise against
the cage. The seat, spring cage, spring and disc assembly
are now individual components.

4. The disc assembly may now be cleaned and reassemble or
depending on its condition, may be discarded and replaced
with a new assembly from the repair kit. O-rings should be
cleaned or replaced as necessary. For more information,
refer to repair parts price list PL-RP-BPD.

5. Reassemble the Check valve modules. Check modules are
installed in the valve body with the seats facing the valve
inlet. The modules must be securely in place before the
retainer can be replace.

NOTE: No special toois required to service Series 007.

Replacement Parts
215" and 3" 007

When ordering, specify ordering code number, kit number
and valve size.

First Check Kit

0887285 RK 007 CK1 24,3

Kit Includes: Seat, seat o-ring, disc assembly, spring, spring retainer,
check cage and cover o-ring.

Second Check Kit
0887286 RK 0067 CK2 24, 3
Kit Includes: Seat, seat o-ring, disc assembly, spring, spring retainer,
check cage and cover o-ring.
First and Second Check Rubber Parts
0887287 RK 007 RT 2%, 3

Kit Includes: Two seat discs, two seat o-rings, two cover o-rings.

Gover Kit

0887288 RK 007 C
Kit includes: Cover and cover o-ring.

2%, 3

Seat Kit

0887289 RK 007 S
Kit Includes: Seat and seat o-ring.

2%, 3

“Use only original equipment manufactured parts to protect the
validated wamranty.”

\ /d\ / f_,_c\\ > \\
/ \) @‘}— ‘ T
\ y L , y { s /)
]
Disc Spring  Retaner <P/
Assembly pring Seat

Check Assemblies

Cover

Cover O-ring

Retainer




Test Procedure for

Double Check Valve Assembly

B. Fush test cocks before test.

v A. Before starting test, all needle valves and bleed valves on test kit must be closed.

NOTE: Supply pressure gauge reading wili decrease when performing this test procedure.

Bleed Valve A Bleed Valve B

(blue)

Bypass
(yellow)

Test No. 1 - Check Valve No. 1

NOTE: Close all needle valve “A”, “B” and “C” and bleed valve
“A” and “B” on test kit.

Step1 Insure shutoff No. 1 is open, shutoff No. 2 is closed.

Step 2 Install high side hose between connection “A” high-
side and test cock No. 3, low side hose between “B”
low side and test cock No. 2 and open both test
cock No. 2 and 3.

Open bleed valve “A” to bleed air from the high side.
Close “A™ then open bleed valve “B" to bleed low
side. Close “B’

Connect bypass hose between connection “C”
bypass and loosely to test cock No. 1. Open needle
valves “A”" high side and “C" bypass to vent air from
bypass hose. Tighten bypass hose at test cock No.
1, open test cock No. 1.

Close shutoff No. 1. Slowly open bleed “B” until dif-
ferential gauge rises to 2psi and close. If the differen-
tial reading does not decrease, record check valve
as “tight.”

Close all test cocks and open bleed valves “A” and
“B” Then close needle valves “A” “B” and “C”

and bleed valves “A” and “B” Remove hoses

from test cocks.

Test No. 2 - Check Valve No. 2

Step7 Move the high side hose to test cock No. 4, low side
hose to test cock No. 3 and open both test cock No.
3 and 4. Remove bypass hose from test cock No. 1,
open shutoff vaive No. 1.

Step 3

Step 4

Step 5

Step 6

Open bleed valve “A” to bleed air from the high side.
Close bleed “A” then open bleed “B” to bleed low
side. Close bleed “B”

Connect bypass hose loosely to test cock No. 1.
Open needle valves “A” high side and “C” bypass to
vent air from the bypass hose. Tighten bypass hose
at test cock No. 1, open test cock No. 1.

Step 10 Close shutoff No. 1, then slowly open bleed “B” until
differential gauge rises to 2psi and close. If the differ-
ential reading does not decrease, record check as
tight. Close all test cocks and remove hoses. Open
bleed valves “A” and "B’ Restore valve to original
working condition.

NOTE: The assembly will fail both the first and second check
valve tests above, if shutoff No. 2 leaks excessively. To test for
a leaky No. 2 shutoff, use the following procedure.

Test for Leaky No. 2 Shutoff

Step 11 Connect the high side hose to test cock No. 1, low
side hose to test cock No. 4. Open test cocks No. 1
and 4. Close shutoffs No.1 and 2.

Step 12 Close needle valve “C” bypass. Open needle valve
“A”" high side, then open needle vaive “B” low side
one turn, loosen hose at test cock No. 4 to remove
air. Retighten hose.

Step 13 If the differential gauge rises above 0 there is exces-
sive leakage at shutoff No. 2 and it must be replaced
to test the assembly.

Step 8

Step 9

0



Watts Backflow Preventer Test Kits

Model TK-DL

Backflow Preventer Test Kit

TK-DL has Digital Print-Out and Computer Download

An advanced piece of test

equipment designed to make pressure and differential gauges
obsolete in the testing of backflow preventers.

* Accuracy

» Versatility

¢ Readability

¢ Portability

¢ Documentation

)

Test kit contains hoses, adapters, digital printout unit with
complete instructions in rugged case.

For additional information, send for PG-TK.

Model TK-99E
Backflow Preventer Test Kit

TK-99E has been designed for simplified operator operation
and rugged reliability in a compact package. Offering the latest
in gauge technology, the Watts TK-99E provides dependable
accuracy when testing pressure vacuum breakers, reduced
pressure backflow preventers or double check assemblies.

* Alarge 4.5" anti-parallax dial which indicates descending
measurement, accurate to + 1% of full scale.

* Complete kit contains gauge with color-coded valves and
hoses, hose adapters, shock cord for easy mounting, supply
pressure gauge. All contained in a durable carrying case with
room for tools.

For additional information, send for PG-TK.

Model TK-9A

Backflow Preventer Test Kit

Entry level test kit designed to test pressure vacuum breakers,
reduced pressure backflow preventers, or double check
assemblies. Accuracy to + 2% of full scale.

* Max. pressure 175psi.

* Max. temperature 210°F.

Test kit contains: gauge, test valves, hoses, adapters, securing
strap, instruction guide and lightweight case.

For additional information, send for PG-TK.

Model TK-99D

Backflow Preventer Test Kit

Hand held digital test kit designed to test PVB's, SVB's,
DCVAs, DCDA's, RP’'s and RPDA's

For additional information, send for PG-TK.

Model TK-7

Backflow Preventer Test Kit

Tests the individual check modules of the Watts No. 7
Residential Dual Check. Also used to test Series 709, 770
and 007 Double Check Valve Assemblies.

For additional information, send for PG-TK.




For Technical Assistance Call Your Authorized Watts Agent.
Telephone # Fax #

978 688-1811 978 794-1848

HeapouarTeRs: Watts Regulator Company 815 Chestnut St., North Andover, MA 01845-6098 U.S.A.

215 443-7500 215 443-7573
973 427-2898 973 427-4246
631 253-0600 631 253-0303
724 745-5300 724 745-7420
703 866-3111 703 866-2332
508 238-2030 508 238-8353
716 741-9575 716 741-4810

980 Thomas Drive, Warminster, PA 18974

271 Royal Ave., Hawthorne, NJ 07506

368 Wyandanch Ave., North Babylon, NY 11703
P.0. Box 12927, Pittsburgh, PA 15241

8442 Alban Rd., Springfield, VA 22150

51 Norfolk Ave., South Easton, MA 02375

9580 County Rd., Clarence Center, NY 14032

Vernon Bitzer Associates, Inc.
Edwards, Platt & Deely, Inc.
Edwards, Platt & Deely, Inc.
J. B. 0’Connor Company, Inc.
The Joyce Agency, Inc.

W. P. Haney Co., Inc.

WMS Sales, Inc. (Main office)

2728 Crestview Ave., Kenner, LA 70062-4989 504 602-8100 504 602-8106
478 Cheyenne Lane, Madison, MS 39110 601 856-7565 601 856-83390
Charlyn Industrial Pk., Road 190 KM1.9 - Lot #8, Caralina, Puerto Rico 00983 787 769-0085 787 750-5120
2776 B.M. Montgomery St., Birmingham, AL 35209 205 879-3469 205 870-5027
Mid-America Marketing, Inc. 1364 Foster Avenue, Nashville, TN 37210 615 259-9944 615 259-5111
Mid-America Marketing, Inc. 5466 Old Hwy. 78, Memphis, TN 38118 901 795-0045 901 795-0394
RMI Glenfield Bus. Ctr., 2535 Mechanicsvilte Tpk., Richmond, VA 23223 804 643-7355 804 643-7380
Smith & Stevenson Co., Inc. 4935 Ghastain Ave., Charlotte, NC 28217 704 525-3388 704 525-6749
Spotswood Associates, inc. 6235 Atlantic Blvd., Norcross, GA 30071 770 447-1227 770 263-6899
Target Marketing Enterprises, Inc. 118 West Grant St., Building M, Orlando, FL 32806 407 245-7838 407 245-7833

Billingsley & Associates, Inc.
Billingsley & Associates, Inc.
Francisco J. Ortiz & Co., Inc.
Mid-America Marketing, inc.

972 888-3800 972 888-3838
314 894-8188 314 894-8388
515 288-0184 515 288-5049
913 339-6677 913 339-9518
505 883-7100 505 883-7101
918 461-0066 918 461-0105

13755 Benchmark, Dallas, TX 75234

11132 South Towne Square, Suite 202, St. Louis, MO 63123
1537 Ohio St., Des Moines, 1A 50314

15090 West 116th St., Olathe, KS 66062

2416 Gandelaria N.E., Albuquerque, NM 87107

PO. Box 472226, Tulsa, OK 74147-2226

Hugh M. Cunningham, Inc.
Mack McClain & Associates
Mack McClain & Associates, Inc.
Mack McClain & Associates, Inc.
Phoenix Marketing, Ltd.
Pro-Spec, inc.

608 837-5005 608 837-2368
517 263-8988 517 263-2328
800 542-1682 877 476-1682
216 486-1010 216 486-2860
630 953-1211 630 953-1067

1606 Commerce Or., Sun Prairie, Wl 53590
1325 West Beecher, Adrian, Ml 49221

428 McGregor Ave., Gincinnati, OH 45206
17610 S. Waterloo Rd., Cleveland, OH 44119
1724 Armitage Ct., Addison, IL 60101

Associated independent Marketing
Dave Watson Associates
Disney-McLane-Woodcock, inc.
Disney-McLane-Woodcock, Inc.
Mid-Continent Marketing Services Ltd.

714 888-2444 714 888-2448
480 892-6000 480 892-6096
510 487-9755 510 476-1595

1930 Raymer Ave., Fullerton, CA 92833
3050 North San Marcos Place, Chandler, AZ 85225
31177 Wiegman Road, Hayward, CA 94544

Delco Sales, Inc.
P 1 R Sales, Inc.
Preferred Sales

Delco Sales, Inc. 111 Sand Island Access Rd., Unit I-10, Honolulu, HI 96819 808 842-7900 808 842-9265

Fanning & Associates, Inc. 6765 Franklin St., Denver, CO 80229-7111 303 289-4191 303 286-3069
Hollabaugh Brothers & Associates 6915 South 194th St., Kent, WA 98032 253 867-5040 253 867-5055
Hollabaugh Brothers & Associates 3028 S.E. 17th Ave., Portland, OR 97202 503 238-0313 503 235-2824
R. E. Fitzpatrick Sales, Inc. 4109 West Nike Dr. (8250 South), West Jordan, UT 84088 801 282-0700 801 282-0600
Soderholm & Associates, Inc. 7150 143rd Ave. N.W., Anoka, MN 55303 763 427-9635 763 427-5665

Watts Industries (Canada) Inc.
(Watts Regulator Co. Division)
GTA Sales Team.
Hydro-Mechanical Sales, Ltd.
Hydro-Mechanical Sales, Ltd.
Hydro-Mechanical Sales, Ltd.
Le Groupe B.G.T., Inc.
Le Groupe B.G.T,, Inc.
Walmar Mechanical Sales
Mar-Win Agencies, Ltd.
Paiser Enterprises, Ltd.
Northern Mechanical Sales
RAM Mechanical Marketing
RAM Mechanical Marketing
Con-Cur West Marketing, Inc.
D.C. Sales, Ltd.
D.C. Sales, Ltd.

905 332-4090 905 332-7068
888 208-8927 888 479-2887
902 443-2274 902 443-2275
506 859-1107 506 859-2424
709 895-0090 709 895-0091
418 657-2800 418 657-2700
514 341-9010 514 341-4464
613 225-9774 613 225-0673
204 775-8194 204 786-8016
519 471-9382 519 471-1049
705 693-2715 705 693-43%4
306 525-1986 306 525-0809
306 244-6622 306 244-0807
604 540-5088 604 540-5084
403 253-6808 403 259-8331
780 496-9495 780 496-9621

5435 North Service Road, Burlington, Ontario L7L SH7

Greater Toronto Area

3700 Joseph Howe Dr., Ste. 1 Halifax, Nova Scotia B3L 4H7

297 Collishaw St., Ste. 7 (shipping} Moncton, New Brunswick £1C 9R2
85 Tolt Rd., St. Phillips, Newfoundland A18 3M7

2800 Rue Dalton Ste. 3, Ste-Foy, Quebec G1P 354

140 Rue Merizzi, Ville St. Laurent, Quebec H4T 1S4

24 Gurdwara Rd., Nepean, Ontario K2E 8B5

1123 Empress St., Winnipeg, Manitoba R3E 3H1

1885 Blue Heron Dr., #4, London, Ontario N6H 5L9

P.0. Box 280 (mailing) 163 Pine St. (shipping), Garson, Ontario P3L 156
441 Quebec St., Regina, Saskatchewan S4R 1K8

2615-B Wentz Avenue, Saskatoon, Saskatchewan S7K 5J1

#109-42 Fawcett Rd., Coquitiam, British Columbia V3K 6X9

10-6130 4th St. S.E., Calgary, Alberta T2H 2A6

11420 142 Street, Edmonton, Alberta TSM 1V1

CANADA

815 Chestnut St., North Andover, MA 01845-6098 U.S.A. 978 688-1811 978 794-1848

A LEADER IN VALVE TECHNOLOG )’
NWATTS' [EIs00

- REGULATOR
—Since 1874
Water Products Division ¢ Safety & Control anven

EXPORT Hdqtrs.: Watts Regulator Co.

Watts USA Web Site: www.wattsreg.com e Watts Canada Web Site: www.wattscda.com

RP/1S-007 0214 EDP# 1915216 © Watts Regulator Co., 1998 Printed in U.S.A.
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The Series 634ES Pressure Transmitter senses a single
air, compatible gas or liquid pressure and converts it into
a standard 4-20 mA output signail. Ranges are available
from 0-10 through 0-6000 psi. All models are field
adjustable so any range within these limits can be
achieved by recalibration using the easily accessible
span and zero potentiometers.

Positive pressure can be measured within an accuracy of
+0.5% of span. The Series 634ES uses an isolated
piezoresistive pressure sensor to produce a resistance
change across a wheatstone bridge. The signal is condi-
tioned and converted into a 4-20 mA output signal.

For applications requiring direct pressure or percent of
full span readings, the optional A-701 digital readout
makes an ideal companion device, providing a bright .6”
high, 3-1/2” digit LED and supplying power to the Series
634ES Transmitter.

Series 634ES Models and Ranges in PS| (bar)

Model Number As Stocked Min. Range Max. Range Max Pressure
634ES-0 10 (.69) 10 (.69) 20 (1.38) 30 (2.07)
634ES-1 30 (2.07) 20 (1.38) 40 (2.76) 60 (4.14)
634ES-2 50 (3.45) 40 (2.76) 60 (4.14) 100 (6.9)
634ES-3 100 (6.9) 60 (4.14) 120 (8.3) 200 (13.8)
634ES-4 200 (13.8) 100 (6.9) 250 (17.2) 400 (27.6)
634ES-5 300 (20.7) 250 (17.2) 350 (24.1) 500 (34.5)
634ES-6 500 (34.5) 350 (24.1) 600 (41.4) 1000 (69)
634ES-7 1000 (69) 600 (41 4) 1250 (86) 2000 (138)
634ES-8 2000 (138) 1250 (86) 2500 (172) 4000 (276)
634ES-9 4000 (276) 2500 (172) 6000 (414) 7500 (517)

Specifications - Installation and Operating Instructions

Bulletin E-69ES

(3) #10-32 x 1/4 [6.35} DP HOLES
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2.7/8[73.03) =

PHYSICAL DATA

GENERAL

Maximum Pressure: See chart on this page.
Wetted Parts: 316, 316L Stainless Steel.
Housing: Designed to meet NEMA-4X.

ELECTRICAL

Power Supply: 12.3-35 VDC-2 wire.

Output Signal: 4-20 mA DC (limited at 38 mA DC).
Loop Resistance: 0 - 1100 ohms from 12.3 to 35 VDC.

RL max = ¥Rs-12.3V
20 mA

Current Consumption: DC: 38 mA max.

MATERIALS

Housing: Cast aluminum; textured gray polyurethane
finish.

Pressure Connection: Stainless Steel.

MECHANICAL

Weight: 1 1b.,, 12 oz. (.8 kg).
Span and Zero Adjustments:
ters, located in auxiliary housing.
Pressure Connection: 1/4° female NPT x 1/2" male
NPT.

PERFORMANCE AT 70°F (21.1°C)

Zero Output: 4 mA DC.

Full Span: 16 mA DC.

Accuracy: +0.5% of span.

Warm-up Time: 10 minutes.
STABILITY/ENVIRONMENTAL

Operating Temperature: 20 to 120°F (- 6.7 to 48.9°C).
Thermal Errors: + 0.02%/F typical.

Stability: 1% F.S./yr.

Protected potentiome-

STANDARD ACCESSORIES
(3) “Z" mounting brackets.

(3) 10-32 x 4” RH machine screws.

DWYER INSTRUMENTS, INC.
P.0. BOX 373 » MICHIGAN CITY, INDIANA 46361, U.S.A.

Phone: 219/879-8000
Fax: 219/872-9057

www.dwyer-inst.com
e-mail: info@dwyer-inst.com
Lit-By Fax: 888/891-4963



Series 634ES Pressure Transmitter

Bulletin E-69ES
Page 2

Specifications - Installation and Operating Instructions

INSTALLATION

LOCATION: Select a location where temperature of the
unit will be between 20°F and 120°F. Distance from the
receiver is limited only by total loop resistance. See
“Electrical Connections.” The tube feeding the pressure
to the instrument can be run practically any length
required, but long lengths will slightly increase response
time. Avoid surfaces with excessive vibration.

POSITION: A vertical position is recommended, as all
stocked models are spanned and zeroed at the factory in
this position. They can be used at other angles, but final
spanning and zeroing must be done while transmitter is in
the alternative position.

PRESSURE CONNECTIONS: A single pressure connec-
tion is provided at the bottom of the transmitter housing.
It has1/4” female NPT and 1/2” male NPT threads. Attach
positive pressure to this port.

MOUNTING: The Series 634ES Transmitter can be
mounted three ways:

(A) Supported directly by pipe providing pressure.

(B) Attached to a mounting surface with 10-32 x 1/4”
machine screws (included). The machine screws are
installed through the mounting surface into tapped holes
on back of unit.

(C) Mounted with “Z" brackets (included). Attach “Z"
brackets to tapped holes on back of unit and fasten to
front of mounting surface.

ELECTRICAL CONNECTIONS

CAUTION: DO NOT EXCEED SPECIFIED SUPPLY VOLT-
AGE RATINGS. PERMANENT DAMAGE NOT COVERED
BY WARRANTY WILL RESULT. THIS UNIT IS NOT
DESIGNED FOR AC VOLTAGE OPERATION.

Electrical connections to the Series 634ES Transmitter
are made inside the enclosure. Remove the cover, feed
stripped and tinned leads through the conduit opening
and connect to terminal block screws marked + and -.
See Figure A for locations of terminal block, span and
zero adjust potentiometers. See Figure B (Pg. 3) for
schematic diagram.

FIG. A

An external power supply delivering 12.3 to 35 VDC with
minimum current capability of 40 mA must be used to
power the control loop in which the Series 634ES
Transmitter is connected. See Figure B for connection of
the power supply, transmitter and receiver.

The range of appropriate receiver load resistance (R ) for
the power supply voltage available is given by the formu-
la and graph in Figure C on Pg. 3.

Shielded 2-wire cable is recommended for control loop
wiring, and the cable shielding may be grounded if
desired. Note also that the receiver may be connected in
either the negative or positive side of the loop, whichever
is most convenient.

Should polarity of the transmitter or receiver inadvertent-
ly become reversed, the loop will not function properly,
but no damage will be done to the transmitter.
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Specifications - Installation and Operating Instructions

634ES POWER
PRESSURE SUPPLY
TRANSMITTER RECEIVER (R,) 12-35VvDC
4
: SEE FIG.C !
| )
| |
Y o
FIG. B

Series 634ES Transmitters can be used with receivers
requiring 1-5 volt input rather than 4-20 mA. If the receiver
requires a 1-5 volt input, insert a 250 ohm, 2 watt resistor
in series with the current loop but in parallel with the
receiver input. Referring to Figure B, R| becomes the 250
ohm resistor and points X and Y are connected to the
receiver input, point X being positive (+) and point Y neg-
ative (-) or ground. The resistor should be connected at
the panel end of the transmitter current loop close to the
receiver input to take advantage of the immunity of the
current loop to electrical noise pickup. Most electronic
component distributors stock a 249 Q, 2 watt, + 1% tol-
erance metal film resistor which is adequate for this appli-
cation.

1400
1300 - MAXIMUM VALUE (1100 Q)
{200
1100 -
1000 -
900
800

700 4  RoMAX. =Vps-12.3

500 — 20mA DC
500 |
400 - OPERATING

300 4 REGION
i - ]

100 - ' | ‘ l
50 T 1 1 T
25 30 35 40

TOTAL RECEIVER RESISTANCE ( 0)

FIG.C

WIRE LENGTH - The maximum length of wire connect-
ing transmitter and receiver is a function of wire size and
receiver resistance. Wiring should not contribute more
than 10% of receiver resistance to total loop resistance.
For extremely long runs (over 1000 feet) choose receivers
with higher resistances to minimize size and costs of
connecting leads. When wiring length is under 100 feet,
lead wire as small as 22 AWG can be used.

PRESSURE RANGING - Each Series 634ES Transmitter
is factory-calibrated to the range given in the model num-
ber chart. However, special calibration is also available.
If this is the case, the transmitter will be so marked. For
purposes of clarification in these instructions, range is
defined as that pressure which, applied to the transmitter,
produces 20 mA of current in the loop. Zero pressure is
always assumed to be 4 mA. If a transmitter pressure
range other than that supplied is required, follow the re-
ranging procedure described on Pg. 4.
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Specifications - Installation and Operating Instructions

PRESSURE RE-RANGING PROCEDURE

1. With the transmitter correctly connected to the com-
panion receiver, an accurate milliameter with a full scale
reading of approximately 30 mA should be inserted in
series with the current loop. A controllable pressure
source capable of achieving the desired range should be
connected to the pressure port of the transmitter and teed
into an accurate reference pressure gauge or manometer.
The instrument must be ranged in the same position in
which it will be used. Vertical mounting is recommended.

2. Apply electrical power to the system and allow it to
stabilize for 10 minutes.

3. With no pressure applied to the transmitter, adjust
“zero” control so that loop current is 4 mA.

4. Apply full range pressure and adjust loop current to 20
mA using “span” control.

5. Relieve pressure and allow transmitter to stabilize for
two minutes.

6. Zero and span adjustments may be interactive, so
repeat steps 3 through 5 until zero and full range pres-
sures consistently produce loop currents of 4 and 20 mA
respectively.

7. Remove the milliameter from the current loop and pro-
ceed with final installation of the transmitter and receiver.

©Copyright 2002 Dwyer Instruments, Inc.

Printed in U.S.A. 6/02

MULTIPLE RECEIVER INSTALLATION

An advantage of the standard 4-20 mA output signal pro-
vided by the Series 634ES Pressure Transmitter is that
any number of receivers can be connected in series in the
current loop. Thus, an A-701 Digital Readout Accessory,
an analog panel meter, a chart recorder, process control-
ling equipment, or any combination of these devices can
be operated simultaneously. It is only necessary that
these devices all be equipped with a standard 4-20 mA
input and that proper polarity of the input connections be
observed when inserting the device in the current loop. If
any of the receiving devices displays a negative or down-
scale reading, this indicates that the signal input leads are
reversed.

MAINTENANCE

Upon final installation of the Series 634ES Transmitter and
the companion receiver, including the A-701 Digital
Readout, no routine maintenance is required. A periodic
check of system calibration is recommended. The Series
634ES Pressure Transmitter is not field serviceable and
should be returned, freight prepaid, to the factory if repair
is required. The A-701 Digital Readout should be
returned to the manufacturer if service is needed. Refer
to the A-701 instruction sheet.

FR# 01-440577-04, Rev. 3

DWYER INSTRUMENTS, INC.
P.O. BOX 373 « MICHIGAN CITY, INDIANA 46361, U.S.A.

Phone: 219/879-8000
Fax: 219/872-9057

www.dwyer-inst.com
e-mail: info@dwyer-inst.com
Lit-By Fax: 888/891-4963
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WIKA

Pressure Gauges

Bourdon Tube Pressure Gauges

Forged Brass Case / Copper Alloy Wetted Parts

Industrial Series Liquid Filled » Type 213.40

Application

Heavy-duty instrument intended for adverse service
conditions where pulsation or vibration exists. Fluid
medium which does not clog connection port or corrode
copper alloy.

Sizes
2%" and 4" (63 and 100 mm)

Accuracy
2%" £1.5% of span
4" 11.0% of span (ASME B40.1 Grade 1A)

Ranges (All ranges not stocked)

Vacuum / Compound to 30"HG /0 /200 PSI
Pressure from 10 PSI to 15,000 PSI

or other equivalent units of pressure or vacuum

Working Range

2%" Steady: 3/4 of full scale value
Fluctuating: 2/3 of full scale value
Short time:  full scale value

4" Steady: Full scale value
Fluctuating: 0.9 x full scale value
Short time: 1.3 x full scale vaiue

Operating Temperature
Ambient: -4°F to 140°F (-20°C to 60°C) - glycerine
-40°F to 140°F (-40°C to 60°C) - silicone
Media: max. 140°F (+60°C) - soldered
max. 212°F (+100°C) - brazed

Temperature Error

Additional error when temperature changes from reference
temperature of 68°F (20°C) +0.4% for every 18°F (10°C)
rising or falling. Percentage of span.

Standard Features

Connection

Matenal: copper alioy

Lower mount (LM)

Center back mount (CBM) 2%~

Lower back mount (LBM) 4"

1/4" NPT or 1/2" NPT limited to wrench flat area
(7/16"-20 SAE thread for Type 213.40S)

Bourdon Tube

22" Size - Material: Copper alloy

30"Hg (Vac) to 1000 PS| - C-type (soldered)
1500 PSI to 15,000 PS! - helical type (soldered)

4" Size - Material: Copper alloy < 1000PS!

316 stainless steel > 1500 PSI
30"Hg (Vac) to 1000 PS| - C-type (soldered)
1500 PSI to 15,000 PSI - helical type (brazed)

Movement

Copper alloy

Dial

White aluminum with stop pin and black and red lettering

Pointer
Black aluminum

Case

Gold painted forged brass with integral connection and vent
plug with high gloss brass plated ABS coverring (2%"). Silver
painted forged brass with integral connection and blow-out
plug with chrome plated brass cover nng (4").

Standard Scales
2%" PSI, PSI/KPA, PSI/BAR
4". PSI

Weather Protection
Weather tight (NEMA 4X /1P 65)

Window Gasket
Buna-N

Window
Acrylic

Liquid Filled
213.40-Glycerine 99.7%

Order Options (min. order may apply)
Front or rear flange
U-Clamp
Brass threaded or press-fit restrictor
Front flange for 4" panel cutout for 4" gauge
Plastic adaptor ring for 24" non-metric panel cutout
Special case colors
Safety glass window
Externally adjustable red drag pointer (max. hand)
Extemnally adjustable red mark pointer (set pointer)
Glass window
Special connections, limited to wrench flat area
Custom dial layout
DIN standards
Other pressure scales available:

Bar, kPa, MPa, Kg/cm? and dual scales
Silicone or fluorocarbon fill

APM 213.40
(APM 02.06)
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TYPE/SIZE WEIGHT KEY | A* |B(1)| C D E G H J K L M
213.40 0.66 Ibs mm | 63 53 37 63 11 63 -- 35 14 2 85
2.5" ) ) in 25 2091146 (248 | 43 | 248 | -- 14 | 55 | .08 | 335
213.40 2.43 Ibs mm_| 100 | 80 49 11071 [135| 74 30 5 17 2 132
4" ) ) in 4.0 13151193 1398 ] .53 [291]1.18 | 20 67 .08 | 5.2

KEY | N o P R S 1 w |8 [cc oo | e [GG|HH [ 3 [MM |

mm | 75 | 79 39 | 55 2 - 14 68 72 ) 63 [365] 61 3 50 | 9
in [295]311/154) 22 | 08 |1/4"| 55 |268 283|248 144 24 | 12 |197 |3.58
mm | 1156 | 122 | 525 | 55 | 3.5 - 22 1107 | -- 101 | 48 |765| 5 59 --

in 143514801207 | 22 | 14 [1/2°| 87 [421]| -- 398189297 | .20 | 232
(1) For 4" gauges with 1/2" NPT connection, B dimension changes to 85mm/3.35in.

Optional Type 213.40S - 7/16"-20 SAE connection

mm| 20|85 ]| 75 |20| 22
in | .08 [3.35]2.95] .08 |0.87

T=7/16"-20 SAE connection with hex nut,

—c s was
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"‘;ﬁ?{ﬁ "‘,}f‘:",/!‘/'.’.v Viton o-ring, and zinc-plated steel washer
THEMEASURE OF

Total Performance~

Ordering Information: IWI KA ! I

State computer part number (if available) / type number / size /
range / connection size and location / options required. WIKA Instrument Corporation

" o o ! 1000 Wiegand Boulevard
Specifications given in this prica list represent the state of engineering at the time of printing . .
Modifications may take place and the spacified materials may change without prior notice Lawrenceville, Georgta 30043-5868

Tel: 770-513-8200 Fax: 770-338-5118
05/01 http://Iwww . wika.com e-mail: info@wika.com
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Series DA/DS-7000 Bourdon Tube Pressure Switches
are SPDT snap-action switches that combine extremely
high sensitivity and repeatability with easily adjustable set
and reset points through non-interactive external adjust-
ments. These switches have visible calibrated dials for set
points and on-off indicators to indicate switch actuation.
DA modeis are equipped with two external adjustments.
One sets the high pressure operating point; the other sets
the reset point. Deadband or the difference between set
and reset points is adjustable over the full scale. DS mod-

els have a fixed deadband.

NOTE: The DS7300 has no status indicator.

INSTALLATION

The switch may be mounted in any position. Select a ioca-
tion recommended by equipment manufacturer. Where
excessive vibration occurs. mount the switch remotely,
using an appropriate remote connection and mounting

bracket. See accessories, below.

ACCESSORIES

Remote
Connection

Mounting
Bracket

Pigtail
Siphon

Series DA/DS-7000 Bourdon Tube Pressure Switches

‘Speciﬁcations - Installation and Operating Instructions

214
57517
=

ADJUSTMENT SCREWS i

18 {22.23]

PHYSICAL DATA

Pressure Range: Models range from O to 30" Hg (0 to
762.5 mm/Hg) Vac. to 800 to 8000 psig (55.16 to 551.6
bar).

Maximum Temperature: 180°F (82°C). For higher tem-
perature media applications, a remote connection or siphon
{pigtail) should be used.

Pressure Connections: /" NPT standard: '/;” NPT on
ranges 500 to 5000 psig and 800 to 8000 psig.

Housing: Pressed steel with transparent cover.

Wiring Connections: Three-screw type.

Wetted Parts: Same as Bourdon tube material {brass,
403SS or 316SS) on afi ranges except 23K, 24K, and 9K,
which have carbon steel bottom connections.

Weight: 4 1b/1.8 kg (standard); 6 Ib/2.7 kg (weatherproof);
8 Ib/3.6 kg (explosion-proof)

Max. Pressure: Max. adjustment of operating range.

CAUTIONS:

Control movement must not be oiled. Do not overload.
Note electrical rating on name plate and be sure that total
current passing through the switch is within specified rat-

ing.

When testing a boiler or system, never exceed maximum
pressure rating on control or it may be seriously damaged.
Remove control if higher pressures are required.

Do not fail to use a siphon on steam where range is 35 Ibs
(2413 mbar) or more.




ADJUSTMENTS: HOW TO SET OPERATING POINT
Double Adjustment Types - Fully Automatic:

With double-adjustment switches (prefixed DA, DAH or
DAW), adjust the upper pointer "U” to set HIGH PRESSURE
POINT for switch operation and adjust the lower pointer "L”
to set LOW PRESSURE OPERATING POINT. The differ-
ence between the "U" and "L pointers is the operating dif-
ferential between ~“on-off” switch operation.

)®

Switch Indicator
Orange indicates

U - Upper
Pointer

L - Lower
Pointer

Double-Adjustment Types
Fully Automatic

Semi-Automatic Control with Manual Reset:

Models prefixed DR, DRH, DRW and with suffix L or U
(example: DR-7021-153U) have a single adjustment that
sets the operating point for automatic operation. A push-
button reset must be operated manually to restore the cir-
cuit to the original position after automatic operation.
Example: Type DR-7021-153L has a circuit that opens
automatically on a pressure rise to the pressure indicated by
the pointer on the scale; No matter how much the pressure
drops, the circuit will not re-ciose until the reset button is
operated. Suffix L denotes control will operate automati-
cally on an increase. Suffix U denotes control will operate
automatically on an decrease.

9

Adjustment
————

Reset

Semi-Automatic Types
with Manual Reset

(9
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SINGLE ADJUSTMENT TYPES—FULLY AUTOMATIC:
Models prefixed DS, DSH, DSW, N3DSW are equipped with
a single adjustment. Differential is fixed (not adjustable). The
single pointer on the scale sets the pressure at which switch
operation occurs. Differential is fisted in chart indicates
approximate fixed differential.

Switch
Operating
Indicator

Single
Adjustment
Single Adjustment Types Fully Automatic

LOCKING DEVICE

When the contral has been adjusted to desired range, the
locking bar may be inserted between the adjustment
screws with the slot passing over the projecting lugs. By
placing a sealing wire between the locking bar and the hole
in the lug protruding from the adjustment assembly. adjust-
ments cannot be tampered with.

For DRF, DAW, DRW, adjusting knob cover may be sealed
in place with sealing wire through cover bolt hole. For DAH,
sealing wire may pass through locking bar and hole in hub
above adjusting knobs.

DELRIN® BUSHED MOVEMENT "B~

Delrin® bushed movements prolong control life by alleviating
wear of metal surfaces due to excessive vibration and/or
pulsation. They also prolong switch life in environments
where corrosion may be a factor. Models with Delrin move-
ments are identified by the letter "B after the suffix number.
Examples: -153B, -153UB, etc.

*Delrin is a registered trademark of E. 1. DuPont de Nemours & Co.

CONTROL NUMBER

Part of the control number (the fourth number in the sequence)
identifies the type of control case. Digit 1 of 7021, 7031, 7041,
denotes a plain case with bottom connection. Digit 2 of 7022,
7032, etc., denotes a plain case with back connection. Digit 3 of
7023. 7033, 7043. etc., denotes a flanged case with bottom con-
nection. Digit 4 of 7024, 7034, etc., denotes a flanged case with
back connection. (Digit 3 of 7321, 7331, 7341, etc., denotes her-
metically sealed snap switch.)

Delrin® Bushed Movement “B”

CIRCUITS (SWITCH OPERATION)

Suffix number after control number denotes switch action:
Suffix -153 designates SPDT; one circuit closes as other circuit
opens.

Suffix - 804 designates two SPDT switches; two close,
two open.
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GENERAL PURPOSE CONTROLS, TYPES DA, DL, DR, DS
Mount control in any position. Do not twist the case when
instaling. Use a wrench on the square part of the control
connection. On controls with operating Range No. 155 {500
to 5000 psi (34.47 to 344.75 bar)) or Range No. 16S (800
to 8000 psi (55.16 to 551.6 bar)), be sure the special seal-
ing nut (with Teflon® insert) is turned to the uppermost
threaded section of the /2" pressure connection. Apply a
flat open-end wrench to the fiat side of the bottom pressure
connection when piping the control. After properly con-
necting the control, tighten the sealing nut to assure a leak-
proof connection.

DA21
FLANGE SCREWS DA31
DA41
’ ° _;‘_ X
; 1 4 £3
1 [
1/2” CONDUIT
CONNECTION
fo———— 6-1/6%
DA22
DA32

DA42

General Purpose
Types DA, DS, DR, DL

FLANGED CASE CONTROLS
Mount by means of the three holes in the flange. Note:

Series D7030 when used for steam with operating ranges of
35 psi (2.413 bar) or higher, must be siphoned to prevent
live steam entering the Bourdon tube. With high-pressure
steam exceeding 100 psi (6.895 bar), use a remote con-
nection. (Note accessories on Page 1))

Series D-7020 incorporate an orifice as standard in the
pressure connection to dampen surges or pulsations.

DA24
DA34
DA44
(=3
BACK
CONNECTION
pazs [{ |
DA33 ||
DA43 | [§
BOTTOM CONNECTION

Flange for Surface Mounting

1

WEATHER-RESISTANT (RAINTIGHT)

NEMA 2, 3, TYPES N3DAW, N3DRW, N3DSW

These switches are supplied with flanged case, bottom con-
nection, for surface mounting.

WTERTIGHT AND WEATHERPROOF

4DAW",

Weather-Proof
Types DAW, DSW, DRW

o=

EXPLOSION-PROOF TYPES DAH, DRH, DSH
Mount with mounting lugs attached to contro! housing.

VA" NPT

Explosion-Proof
Types DAH, DRH, DSH

WIRING

Wire in accordance with the National Electrical Code and
local regulations. For general purpose controls, use a short
piece of BX between the rigid conduit and the control so the
control will not be subjected to conduit expansion and con-
traction. Where the control is directly connected into the
load circuit, it should be connected into the hot side of the
line. Do not exceed electrical rating as stamped on the con-
trol nameplate. DS-7300 controls are equipped with a ter-
minal block. Field connection should be made to terminal
block pole in common with required pole of the control's
switch. The color code is:

Black - Common

Blue - ON Hi

Red - ON Lo
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TYPE DA TYPE DS
RANGES: Double Adjustment Single Adjustment
Minimum Differential Fixed Differentiat
SPDT SPDT {2) SPDT SPDT
A 4 Adjustabie DA-7031-153 DS-7231-153 DS-7231-804 DS-7331-153
Bourdon Tube Range Operating Range DAW-7033-153 DSW-7233-153 DSW-7233-304 DSW-7333-153
Material Number {PSIG) DAH-7031-153 DSH-7231-153 DSH-7231-804 DSH-7331-153
2 0-30" Hq Vac 9" Hg 3" Hg 2.5" Hg 5" Hg
3 1.0" Hg Vac-12 psiq 4 psig 1.5 psig 1.25" psi 3 psi
1 1/8-15 psiq 4 psig 1.5 psig 1.25 psig 3 psig
2 L 18.20 osig 4.0sic il g_ngp 128 050 3 psi ey
— 4 135050 i 1.5 psi 1.5 3D
Brass re __ 25" Hg Vac-50 psig 8 psiq ) ‘pzsog ;ﬁpg Jfb%
Bourdon Tube 5 2-60 psig 6 psiq 2 psiq 1.5 psiq 3 psig
6 5-100 psiq 9 psiq 2.5 psig 2 psig 3.75 psiq
7 5-150 psiq 16 psiq 3.5 psiq 35 psiq g%psug
g 10-200Q psig 16 psig 4.75 psiq 4 psig .75 psig
9 10-300 psig 16 psig 6 psig 6 psi 9 psi
SPDT SPDT @) gﬁi‘l’ Sl%?
Adjustable DA-7021-153 DS-7221-153 0S-7221-804 DS-7321-153
Range Operating Range DAW-7023-153 DSW-7223-153 DSW-7223-804 DSW-7323-153
Number (PSIG] | DAH.I021.153 DSH-7221-153 DSH.7221-804 DSH-7321-153
255 30" Hg Vac-50 psig 12 psiq 3.5 psig 3 psig S.25 psi
26S 30" Hq Vac-75 psig 12 psig 3.5 psig 3 psiq 5.25 psig
5S 2-60 psig Spsg —3psg 2.5 psig 4.5 psig
40355 6S 5-100psig 13 psig 3.5 psig 3 psig 5.25 psig
Bourdon Tube 85 10-200 psig 15 psig 4.75 psiq 4 psiq 7.125 psiq
95 10-300 psiq 20 psig 7 psiq 6 psiq 10.5 psiq
9AS 40-350 psiq 19 psig Ipsiq 6 psk 10.5 psig
10S 25-600 psig 45 _psig 12.psiq 18 psig
115 50-1 i 95 psig 22 psiq 20 psiq_ 33 psig
125 100-1500 psig 130 psiq 35 psiq 30 psig 52.5 psig
13S 300-2500 psiq 260 psig 60 psiq 50 psig 90 psig
155 500-5000 psiq 900 psig 200 psiq 110 psiq 300 psig
16S 800-B000 psiq 1500 psig 500 psig 180 psiq 750 psig
] SPDT SPDT ) SPDT SPOT
3168S Range o “r';l:l_':";': DA-7041-153 DS-7241-153 DS-7241-804 DS-7341-153
Number LRk DAW-7043-153 DSW-7243-153 DSW-7243-304 DSW-7343-153
Bourdon Tube (PSIG) DAH-7041-153 DSH-7241-153 - DSH-1341-153
26F 30° Hg Vac- 75 psig 10 psig 3.5 psig 4 psig 5.25 psig
23E 5-75 psiq 8 psiq 4 psiq 2.9 psig ‘6 psiq
6E 10-100 psig 10 psig 3.5 psig 4 psig 5.25 psiq
24E 10-150 psig 11 psig 4.5 psiq 3 psig 6.75 psiq
9F 10-300 psig 28 psig 8 psig 6 psig 12 psiq
- 21E 30-400 psig 52 psig 12 psig 0 psg 18 psiq
22E 15-800 psig 120 psig 25 psig 17 psg 37.5 psig
' 11E 100-700 psig 190 psiq 35 psig —30 psig 52.5 psig
13E 200-2500 psiq 400 psiq 75 psigq 95 psiq 112.5 psig
SPDT SPDT (2) SPDT SPDT
316SS Adjustable DA-7041-153 DS-7241-153 DS-7241-304 DS-7341-153
Bourdon Tube Range Operating Range DAW-7043-153 DSW-7243-153 DSW-7243-804 DSW-7343-153
Carbon Steel Number (PSIG) DAH-7041-153 DSH-7241-153 DSH-7241-804 DSH-7341-153
Bottom 23K 5.75 psig 8 psig 4 psiq 2.5 psig 6 psiq
Connection 24K 10-150 psig 11 psig 4 psiq 3psiq 6 psig
9K 10-300 psig 28 psig 8 psig 6 psig 12 psig
Two SPDT Switches® See Code f See Code E See Code D See Code K
Electrical Ratings _See Code D
ELECTRICAL RATINGS
AC Capacity DC Capacity AC Horsepower
Cade 120V_240V_480V 120V 240V 120V_240V
D 18A _15A NA SA_DSA 78 14
£ 15A_15A 15A __NA NA /4 /2
F 12A 10A 5A 5A 25A /4 1/2
G SA @ 250 AC_Resistive & inductive; 30V DC Resistive
K S5A @ 125/250 AC, Resistive; 30V DC Resistive
Circuit Switch Action on Pressure/Temperature increase Electrical Rating Code
Suffix No. SPDT: one OPENS as one CLOSES D-7000 D-2000 D-7300
-153 (2) SPDT: two OPEN as two CLOSE D E K
-804 F* G
*Note: Minimum differentials increase when using multiple circuits. Controls using #804 circuits in ranges over
35 psig have 30% higher minimum differentiats; ranges under 35 psig are not avallabie in Code F.
Printed in U.S_A. 4/01 FR# 76-441853-00 Rev.1
g - 3 foil oA

©Copyright 2001 Dwyer instruments, Inc.
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The Series 634ES Pressure Transmitter senses a single
air, compatible gas or liquid pressure and converts it into
a standard 4-20 mA output signal. Ranges are available
from 0-10 through 0-6000 psi. All models are field
adjustable so any range within these limits can be
achieved by recalibration using the easily accessible
span and zero potentiometers.

Positive pressure can be measured within an accuracy of
+0.5% of span. The Series 634ES uses an isolated
piezoresistive pressure sensor to produce a resistance
change across a wheatstone bridge. The signal is condi-
tioned and converted into a 4-20 mA output signal.

For applications requiring direct pressure or percent of
full span readings, the optional A-701 digital readout
makes an ideal companion device, providing a bright .6”
high, 3-1/2" digit LED and supplying power to the Series
634ES Transmitter.

Series 634ES Pressure Transmitter

Specifications - Installation and Operating Instructions

1VANPT:

Series 634ES Models and Ranges in PSI {bar)
Model Number As Stocked Min. Range Max. Range Max Pressure
-0 10 (.69 20(1.38 30
& _634ES- 30 (2.07) 38} 10276 4.1
2 - g GRS T00 (6.
634ES-3 100 (6.9) 60 (4.14) 120 (8.3 200 (13.8
634ES4 200 (13.8) 100 (6.9) 250 (17.2) 400 (27.6
634ES-5 300 (20.7) 250 (17.2) 350 (24.1) 500 (34.5)
634ES-6 500 (34.5) | 350(24.1} [ 600(41.4) | 1000 (69)
634ES-7 1000 (69) 600 (41.4) 1250 {86) 2000 (138
634ES-8 2000 (138) | 1250(86) [ 2500 (172) | 4000 (276
634E5-9 4000 (276) | 2500 (172) 6000 (414) | 7500 (517)

Bulletin E-69ES

(3) #10-32 x 1/4 [6.35] DP HOLES
EQUALLY SPACED ON A 2-1/2 [63.50) B.C-
—— 2-1/2(63.50]
- v

1-916
{39.69)

\3{4 NPTT_ S g

93338 185.73]-/

I
o
h
8

| — 1/16 {1.59)
L 25/32[19.84)

278 [13.03] =

PHYSICAL DATA

GENERAL

Maximum Pressure: See chart on this page.
Wetted Parts: 316, 316L Stainless Steel.
Housing: Designed to meet NEMA-4X.

ELECTRICAL

Power Supply: 12.3-35 VDC-2 wire.

Output Signal: 4-20 mA DC (limited at 38 mA DC).
Loop Resistance: 0 - 1100 ohms from 12.3 to 35 VDC.

R max = Ves-123v
20 mA

Cumrent Consumption: DC: 38 mA max.

MATERIALS

Housing: Cast aluminum; textured gray polyurethane
finish.

Pressure Connection: Stainless Steel.

MECHANICAL

Weight: 1 Ib, 12 0z. (.8 kg).

Span and Zero Adjustments: Protected potentiome-
ters, located in auxiliary housing.

Pressure Connection: 1/4 female NPT x 1/2° male
NPT.

PERFORMANCE AT 70°F {21.1°C)

Zero Output: 4 mA DC.

Full Span: 16 mA DC.

Accuracy: +0.5% of span.

Warm-up Time: 10 minutes.
STABILITY/ENVIRONMENTAL

Operating Temperature: 20 to 120°F (- 6.7 to 48.9°C).
Thermal Errors: + 0.02%/°F typical.

Stability: 1% F.S./yr.

STANDARD ACCESSORIES
(3) “Z2” mounting brackets.

(3) 10-32 x 4” RH machine screws.

DWYER INSTRUMENTS, INC.
P.0. BOX 373 * MICHIGAN CITY, INDIANA 46361, U.S.A.

Phone: 219/879-8000
Fax: 219/872-9057

www.dwyer-inst.com
e-mail: info@dwyer-inst.com
Lit-By Fax: 888/891-4963
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Specifications - Installation and Operating Instructions

INSTALLATION

LOCATION: Select a location where temperature of the
unit will be between 20°F and 120°F. Distance from the
receiver is limited only by total loop resistance. See
“Electrical Connections.” The tube feeding the pressure
to the instrument can be run practically any length
required, but iong lengths will slightly increase response
time. Avoid surfaces with excessive vibration.

POSITION: A vertical position is recommended, as all
stocked models are spanned and zeroed at the factory in
this position. They can be used at other angles, but final
spanning and zeroing must be done while transmitter is in

the alternative position.

PRESSURE CONNECTIONS: A single pressure connec-
tion is provided at the bottom of the transmitter housing.
it has1/4" female NPT and 1/2” male NPT threads. Attach

positive pressure to this por_t.

MOUNTING: The Series 634ES Transmitter can be
mounted three ways:

(A) Supported directly by pipe providing pressure.

(B) Attached to a mounting surface with 10-32 x 1/4"
machine screws (included). The machine screws are
installed through the mounting surface into tapped holes
on back of unit.

(C) Mounted with “Z" brackets (included). Attach “Z”
brackets to tapped holes on back of unit and fasten to
front of mounting surface.

ELECTRICAL CONNECTIONS

CAUTION: DO NOT EXCEED SPECIFIED SUPPLY VOLT-
AGE RATINGS. PERMANENT DAMAGE NOT COVERED
BY WARRANTY WILL RESULT. THIS UNIT IS NOT
DESIGNED FOR AC VOLTAGE OPERATION.

Electrical connections to the Series 634ES Transmitter
are made inside the enclosure. Remove the cover, feed
stripped and tinned leads through the conduit opening
and connect to terminal block screws marked + and -.
See Figure A for locations of terminal block, span and
zero adjust potentiometers. See Figure B (Pg. 3) for
schematic diagram.

FIG. A

An external power supply delivering 12.3 to 35 VDC with
minimum current capability of 40 mA must be used to
power the control loop in which the Series 634ES
Transmitter is connected. See Figure B for connection of
the power supply, transmitter and receiver.

The range of appropriate receiver ioad resistance (R ) for
the power supply voltage available is given by the formu-
la and graph in Figure C on Pg. 3.

Shielded 2-wire cable is recommended for control loop
wiring, and the cable shielding may be grounded if
desired. Note aiso that the receiver may be connected in
either the negative or positive side of the loop, whichever
is most convenient.

Should polarity of the transmitter or receiver inadvertent-
ly become reversed, the loop will not function properly,
but no damage will be done to the transmitter.
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Specifications - Installation and Operating Instructions

+ +
¢ —
634ES POWER
PRESSURE RECEIVER SUPPLY
TRANSMITTER ®) 12-35 VDC
1 - 1
|' SEE FIG.C :
i 1
‘X ‘v
FIG.B

Series 634ES Transmitters can be used with receivers
requiring 1-5 voit nput rather than 4-20 mA. If the receiver
requires a 1-5 volt input, insert a 250 ohm, 2 watt resistor
in series with the current loop but in paraliel with the
receiver input. Referring to Figure B, R becomes the 250
ohm resistor and points X and Y are connected to the
receiver input, point X being positive (+) and point Y neg-
ative (-) or ground. The resistor should be connected at
the panel end of the transmitter current loop close to the
receiver input to take advantage of the immunity of the
current loop to electrical noise pickup. Most electronic
component distributors stock a 249 Q, 2 watt, + 1% tol-
erance metal film resistor which is adequate for this appli-

cation.

1400
1300
1200 -

1100 - /f

- '

MAXIMUM VALUE (1100 0)

900 -} y
800
700
m -
m -
400 IOPERATING
300 REGION

200
w Il
50 T T 1 L 1

[} 5 10 1315 20 5 30 % 40

RMAC =Vps-12.3
20mA DC

TOTAL RECEIVER RESISTANCE ()

FIG.C ‘

WIRE LENGTH - The maximum length of wire connect-
ing transmitter and receiver is a function of wire size and
receiver resistance. Wiring should not contribute more
than 10% of receiver resistance to total loop resistance.
For extremely long runs {over 1000 feet) choose receivers
with higher resistances to minimize size and costs of
connecting leads. When wiring length is under 100 feet,
lead wire as small as 22 AWG can be used.

PRESSURE RANGING - Each Series 634ES Transmitter
is factory-calibrated to the range given in the model num-
ber chart. However, special calibration is also available.
If this is the case, the transmitter will be so marked. For
purposes of clarification in these instructions, range is
defined as that pressure which, applied to the transmitter,
produces 20 mA of current in the loop. Zero pressure is
always assumed to be 4 mA. |If a transmitter pressure
range other than that supplied is required, follow the re-
ranging procedure described on Pg. 4.
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Specifications - Installation and Operating Instructions

PRESSURE RE-RANGING PROCEDURE

1. With the transmitter correctly connected to the com-
panion receiver, an accurate milliameter with a full scale
reading of approximately 30 mA should be inserted in
series with the current loop. A controllable pressure
source capable of achieving the desired range should be
connected to the pressure port of the transmitter and teed
into an accurate reference pressure gauge or manometer.
The instrument must be ranged in the same position in
which it will pe used. Vertical mounting is recommended.

2. Apply electrical power to the system and allow it to
stabilize for 10 minutes.

3. With no pressure applied to the transmitter, adjust
“zero” control so that loop current is 4 mA.

4. Apply full range pressure and adjust loop current to 20
mA using “span” control.

5. Relieve pressure and allow transmitter to stabilize for
“two minutes.

6. Zéro and span adjustments may be interactive, so
repeat steps 3 through 5 until zero and full range pres-
sures consistently produce loop currents of 4 and 20 mA

respectively.

7. Remove the milliameter from the current loop and pro-
ceed with final installation of the transmitter and receiver.

©Copyright 2002 Dwyer Instruments, inc.

Printed in U.S.A. 6/02

MULTIPLE RECEIVER INSTALLATION

An advantage of the standard 4-20 mA output signal pro-
vided by the Senes 634ES Pressure Transmitter is that
any number of receivers can be connected in series in the
current loop. Thus, an A-701 Digital Readout Accessory,
an analog panel meter, a chart recorder, process control-
ling equipment, or any combination of these devices can
be operated simultaneously. It is only necessary that
these devices all be equipped with a standard 4-20 mA
input and that proper polarity of the input connections be
observed when inserting the device in the current loop. If
any of the receiving devices displays a negative or down-
scale reading, this indicates that the signal input leads are
reversed.

MAINTENANCE

Upon final installation of the Series 634ES Transmitter and
the companion receiver, including the A-701 Digital
Readout, no routine maintenance is required. A periodic
check of system calibration is recommended. The Series
634ES Pressure Transmitter is not field serviceable and
should be returned, freight prepaid, to the factory if repair
is required. The A-701 Digital Readout shouid be
returned to the manufacturer if service is needed. Refer
to the A-701 instruction sheet.

FR# 01-440577-04, Rev. 3
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Pressure Gauges

Bourdon Tube Pressure Gauges

Forged Brass Case / Copper Alloy Wetted Parts

Industrial Series Liquid Filled * Type 213.40

Application

Heavy-duty instrument intended for adverse service
conditions where pulsation or vibration exists. Fluid
medium which does not clog connection port or corrode
copper alloy.

Sizes
24" and 4" (63 and 100 mm)

Accuracy
2% £1.5% of span
4" 1+1.0% of span (ASME B40.1 Grade 1A)

Ranges (All ranges not stocked)

Vacuum / Compound to 30"HG / 0 /200 PSI
Pressure from 10 PSI to 15,000 PSI

or other equivalent units of pressure or vacuum

Working Range

2%" Steady: 3/4 of full scale value
Fluctuating: 2/3 of full scale value
Short time:  full scale value

4" Steady: Full scale value
Fluctuating: 0.9 x fuli scale value
Short time: 1.3 x full scale value

Operating Temperature
Ambient: -4°F to 140°F (-20°C to 60°C) - glycenne
-40°F to 140°F (-40°C to 60°C) - silicone
Media: max. 140°F (+60°C) - soldered
max. 212°F (+100°C) - brazed

Temperature Error

Additional error when temperature changes from reference
temperature of 68°F (20°C) +0.4% for every 18°F (10°C)
rising or falling. Percentage of span.

Standard Features

Connection

Material: copper alloy

Lower mount (LM)

Center back mount (CBM) 2%4"

Lower back mount (LBM) 4"

1/4™ NPT or 1/2" NPT limited to wrench flat area
(7/16"-20 SAE thread for Type 213.40S)

Bourdon Tube

2%" Size - Material: Copper alloy

30"Hg (Vac) to 1000 PS! - C-type (soldered)
1500 PSI to 15,000 PSI - helical type (soldered)

4" Size - Material: Copper alloy < 1000PSI

316 stainless steel > 1500 PSI
30"Hg (Vac) to 1000 PSI - C-type (soldered)
1600 PSI to 15,000 PSI - helical type (brazed)

Movement

Copper alloy

Dial

White aluminum with stop pin and black and red lettering

Pointer
Black aluminum

Case

Gold painted forged brass with integral connection and vent
plug with high gloss brass plated ABS cover ring (2}4"). Silver
painted forged brass with integral connection and blow-out
plug with chrome plated brass coverring (4).

Standard Scales
2% PSI, PSI/KPA, PSI/BAR
4" PS|

Weather Protection
Weather tight (NEMA 4X/|P 65)

Window Gasket
Buna-N

Window
Acrylic

Liquid Filled
213.40-Glycerine 99.7%

Order Options (min. order may apply)
Front or rear flange
U-Clamp
Brass threaded or press-fit restrictor
Front flange for 424" panel cutout for 4" gauge
Plastic adaptor ring for 2%:" non-metric panel cutout
Special case colors
Safety glass window
Externally adjustable red drag pointer (max. hand)
Externally adjustable red mark pointer (set pointer)
Glass window
Special connections, limited to wrench fiat area
Custom dial layout
DIN standards
Other pressure scales availabie:

Bar, kPa, MPa, Kg/cm? and dual scales
Silicone or fiuorocarbon fill

APM 213.40
(APM 02.06)
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A* NOMINAL €
| TYPE/SIZE WEIGHT | KEY | A®* |B(1)| C b D E G H J K L M
213.40 0.66 Ibs mm | 63 53 37 63 1" 63 - 351 14 2 85
25 i i in | 25 [209 146|248 | 43 [ 248 | -- 14 | 55 | 08 |335
213.40 243 Ibs mm [ 100 | 80 | 49 101 |135) 74 30 5 17 2 132
4 ] ) in | 40 (3151931388 | 53 291|118 20 67 | 08 | 52

[key [N o [P [ R [ s [ 1 [w][8B|cc|[oD]E [GG|HH [ JJ [MM]

mm | 75 79 3 | 585 2 - 14 | 68 72 63 [36.5] 61 3 50 | 91
in_ 1295|311 1154 | 22 | 08 |1/4" | 55 [2.68 1283 (248 144 | 24 | 12 | 197|358
mm | 115 | 122 1525 | 55 | 35 - 22 1107 | -- 101 ) 48 |755] & 59 --

in [435]1480[207) 22 | 14 |1/2" | 87 |4.21 - 1398|189 297 | .20 | 232
(1) For 4" gauges with 1/2° NPT connection, B dimension changes to 85mm/3.35in.

Optional Type 213.40S - 7/16"-20 SAE connection
n———(——l g&‘stlj
2o A* NOMINAL SIZE
oW, GocT
o ot r 1 TYPE/SIZE |WEIGHT |[KEY| A* [ B [ C [ F |G [
. -—E@EP | 213.405 mm | 63 | 55 | 37 |62 [ 63 |35
4 T 2.5 068 Ibs. in |25 |217{1.46| .25 |2.48] .14
L\ 'J key[ t [MIn[s [w
I I mm|] 20|85 | 75 |20 22
. in | .08 [3.35]2.95] .08 |0.87
o T=7/16"-20 SAE connection with hex nut,
e, B T Viton o-ring, and zinc-plated steel washer
THEMEASURE OF

Total Performance~

Ordering Information: | I I
State computer part number (if available) / type number / size / Wl KA
range / connection size and location / options required. WIKA Instrument Corporation

Specifications given in this pnce list represent the state of angineering at the time of printing 1000 Wiegand Boulevard
Modifications may take place and the specified materials may changa without prior notice Lawrenceville, Georgia 30043-5868

Tel: 770-513-8200 Fax: 770-338-5118
05/01 http:/irww.wika.com e-mail: info@wika.com




Section 2-D

Butterfly Isolation Valves
(V-107, V-109)

BBI.

ENVIRONMENTAL SERVICES, INC.
Remedial Management & Construction




(

CED

: DUCTILE IRON :
BUTTERFY
VAVES

l[lIWD 1000 AND 2000

For use in Commeraal

¢+ Construction and General

: Utility Service:

-« HVAC (Condenser, Chilled
:  Water, Hot Water Healing
: « Hotand Cold Domestic

. Waler :
+ Compressed Air (BUNA liner) :
+ Vacuum Service :

End of Line Service
(Dead End)
Modulating Control Services

» Molded in Llner (2' - 12')
. « Internal Stem/Disc Drive
Ductile Iron Body

+ Streamlined Spherical Disc

« Upper and Lower Bushings
+ High Strength 416SS Stem

+ Extended Neck

« Threaded Double Seal Collar
Bushmg (2" 127

UETIONE

Meets or exceeds require-

ments of MSS SP-67.

* United States Coast Guard
Approval.

« Suitable for use with ANSI
Class 125 and 150 flanges.

+ Pressure rating 200 psi
(2°-127) and 150 psi (14"-24") X

« Vacuum to 28" mercury :

+ Bubble tight shutoff at full
pressure

+ Wide choice of seat and disc
¢ combinations to suit LD 2000-3
customer application. (200 psi) @ C (.[/
.

DIBFV-0199 © Copyright 1999 NIBCO INC.
Printed in the U.S.A.



LD/WD 2000 SERIES 200 PSI SPECIFCATIONS

. DAWD2000 3 3
9
g PAR PECIFICATIO
- 3
N . 1. Slem Stainless Steel, ASTM A-582 lype 416, ASTM A564 Type 17.4 PH*
a = 2. Coltar Bushing Brass, ASTM B-124
- 3. Stem Seal EPDM Ruber
; z 4. Body Seal EPDM Rubber
g 5. Nameplate Aluminum
8 a - - 6. Upper Bushing Copper CDA 122
' 7. Liner EPDM Rubber, BUNA (NBR), Fluoroetastomer
] c Aluminum, Bronze, ASTM B-148 Alloy 954/955
] | 8. Disc 1 Ductile Iron, ASTM A395 (Plated)
+ Stainless Steel, ASTM A743 Grade CF8M
H 9. Lower Bushing Copper CDA 122
1 10._Body (Water) Ductile Iron, ASTM A-536
11. _Body {Lug) Ductile lron, ASTM A-536
——] * Oplional Stem Material

t LD 3000 Series only

253 | 400 ] 126 | 538 | 262 312 | 1688 | 1812 | 325

290 4:75 125 | 588 | 3.12 .370 1:812 1938 | 326

315] 525 125 | 612 | 3.38 370 | 1812 | 1938 | 325

415 ) 675) 125 | 6.88 | 4.00 403 | 2062 | 2.188 | 325

2188 | 2312 1 325
4 2188 | 2312 | 38

560 | 2375 | 2500 | 32

545§ 762 ) 125 | 738 | 475
615 | 8621 126 | 8001 525
81511087 | 125 | 925 | 650

1015 | 13.25 | 1.25 | 10.50 | 8.00 686 | 2688 | 2812 | 4.75

BB[sskkivlk

1215 [ 16.00 | 125 | 12.00 | 9.25 .748 | 3000 | 3.125 4:75

» NZ2000 o ] p »
Pt U ae s{8] .l MOpTro
e R Q e
r D B Dia D s Dia oeng 0 2 h b
2 500 3.25 437 437 4 *-11unc 4 1% 4% 7 6
25 __._5§_2_ 3.25 437 4 *e-11unc 4. 12 5'%h 9 8
3 562 3.25 437 500 4 3h-11unc 4/ 1% 6 9%h 8'h
4 625 3.25 437 562 8 3-11unc 5 1 7'h 15 12
5 750 3.25 437 8 Y+10unc 5'% 2 8'h 19 15
e 750 | 325 | 437 | 6% 8 {5k 2 gh | 2% 18
875 3.25 437 781 3 *=10unc 57 27 11 35 29
10 1.125 5.00 562 | 1.000 | 12 -Bunc 6 2Ys 14' 56'h 45'h
12" 1.250 5.00 562 | 1.062 12 -Sunc 6% 2' 17 87 72

NIBCO INC. World Headquarters « 1516 Middlebury St. < Elkhart, IN 46516-4714 U.S.A. - Tel: 1.800.234.0227
International Service « Tel: +1/219.295.3221 « Fax: +1/219.295.3455
www.nibco.com
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SPECIFICATIONS AND TECHNICAL DATA

TORQUE is the rotary effort required io operate a WD 2000 SER raue Data
valve. This turning force in a Butterfly Vahve is . N
determined by three factors. (1) Friction of the disc to

seat for sealing (2) bearing friction and {3) dynamic - o -
toree 2% 190 235
BREAKAWAY TORQUE is the total of the torques ¥ 250 300
resutting from bearing friction and seal/disc interfer- 4" 40 530
ence friction at a given pressure diflerential. This [ 590 760
value is normally the highest required torque to 6 795 1,035
operate a valve and is used in sizing actuators. The 8" 1,850 2350
torques listed are valid for water and lubricating fluids 10" 2,350 2,900
at ambient temperature. 12° 3875 5,390
4.0 D 1000 R orque Data
¥. . np
4 3,837 4870
16" 5,003 6,685
18 6,567 8958
- 20° 8,540 11,950
2" 13,220 18,680

NOTE: Torque data shown is for general service (clean water, ambient temperatures). For non-
lubricating, high temperatures or aggressive media, consult NIBCO Technical Service.
Torque listed for EPDM. When calculating torque for Buna or Fluorocarbon, multiply by 1.25

SAMPLE BUTTERFLY VALVE SPECIFICATION
Line Control Valves 2" and Larger:

BUTTERFLY VALVES: Valve shall be full lug or wafer body style. Valves to be manufactured in accordance with MSS SP-67. The valves shall
be rated at least 200 psi (2" - 127} and 150 psi (14" - 367) bi-directional differential pressure. Body to have 2" extended neck for insulation and to
be shock resistant ductile iron. Valves to have aluminum bronze disc and molded in or cartridge seat of EPDM rubber. Stem shall be 400
series stainless steel. Top and bottom stem bushings of dissimilar material are required with a positive stem retention mechanism. Sizes 2 to 6"
shall be lever operated with 10 position throttling plate; sizes 8" and larger shall be gear operated. Lug style valves shall be capable of
providing bi-directional “Dead End Service” at full pressure without the need for a down stream blind flange.

ACCEPTABLE VALVES:
NIBCO - LD2000 (2" - 127), LD1000 (14" - 247) and N150235G0 (30" - 36).

Key to Butterfly Valve Figure Number System*

L D - 2 0 0 0 - 0
BODY BODY PRESSURE SEAT DISC STEM & BUSHING COMBINATIONS OPERATING
TYPE MATERIAL  RATING MATERIAL MATERIAL Stem- Collat MECHANISM
L-Lug D- Ductile Iron L~ Actaated 0- EPDM 8- Alum. Brosze ¢ Bare Stem
W-Wafer  C-Castiron 1-150 PS) 1- Buas-N (Nitrile) |- Ductile iron’ 3- L/Lock (Std.)
G- Grooved 2-200 PSI 2- Fluoroclastomer  2- CFSM 5 Gear op.

3-250 PSI 5 ULFM 6 EPDM Coated
4-300 PSI 7- Polymid BrassorDJ!  8:3168S.
7-BonaNCoated =~~~
Brass or D.I?

¥ This key is o guide only, it is not intended to infer that all combinations can or will be produced.
1, Electro Nickel Plaed. 2. Grooved end only.

JNIBCO,
NIBCO INC., World Headquarters
1516 Middiebury St. « Elkhart, IN 46516-4714 - US.A.
Tel: 1.800.234.0227 - Tech Services: 1.888.446.4226
International Service « Tel: +1.219.295.3221 + Fax: +1.219.295.3455
www.nibco.com
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AHEAD OF THE FLOW"™ Revision 4/26,/02

Class 125/250 Iron Body Silent Check Valves

e Flanged * Globe Style ® Renewable Seat and Disc ® Spring Actuated

Class 125, 200 PS1/13.8 Bar Non-Shock Cold Working Pressure
ass 20, 1/21.6 Bar Non-Shock Lo orking Pressure

Maximum Temperature to 200° F/93° C*

CONFORMS TO MIL-V-18436F
FM APPROVED
MATERIAL LIST
PART SPECIFICATION
1. Body Cast Iron ASTM A 48 Class 35
2. Seat Bronze ASTM B 584 Alloy C83600 {B) > -
Za. Seat Buna-N Bonded to Bronze (W) _910 125 Ib. Class
3 Disc Bronze ASTM B 584 Alloy C83600 " Flanged
4. Spring Stainless Stee! Type 302 ASTM A 313
5. Bushing 6" and smaller ASTM B 15
8" and larger ASTM B 584 C83600
6. Set Screws Stainless Steel Type 304 ASTM A 276
T
O I
’ DIMENSIONS—WEIGHTS—QUANTITIES i
Dimensions NI \
Size A F-910 F-960 N 3
- W mm I mm. Lbs. Kg. Lbhs. Kg. N ‘::‘ 3
7% 65 55 140 24 1124 1 SN
3 80 6.00 152 28 13 K] 16 7§ 3
4 100 725 184 43 0 53 27 R 0
.5 125 &5 206 S5 2% 18 3 T O -
N G T T R — : ’ ;
8 200 1250
10 250 1350 343 183 83 283 115 F-910-B or F-960-B
12 300 1425 306 139 401 182 FigxFlg FigxFig

362
14 350 1575 400 410 186 511 232
16 400 1763 448 501 227 697 316
18 450 1875 476 725 329 960 435
20 500 2063 524 8% 404 1180 535
24 500 2400 610 1220 553 X X
30 750 2925 743 2000 907 X X
36 900 4500 1143 4425 2007 X X
x Not avnilable these sizes.

NOTE: F-310 made to 125 Ib. Flange dimeasions.
£-960 made to 250 Ib. Flange dimensions.
A Waler Style Butterfly Vaive can be mated on the dows stream side
of the F-910 24"-10" sizes without use of spacers er adapters.
316 Stainless Steel Vrim available — Consalt Factory.
USE THIS VALVE ONLY WITH RLAT FACE FLANGE AND RULL FACE GASKET.

WARNING: 1. Seat end of valve must be meted to a standard Hat
faced metal flange. Rebber Hlanges not ptable.
2. These are act 10 be used as stesm vaives.

3. Velves are sot 10 be used near a reciprocating air
F-910-W or F-960-W

compressol.
4. Install 5 pipe di iR o from FlgxFlg  FigxFig
mp discharge or elbows to avoid flow turbalesce.

Jow straighteaers may be reqeired is extreme ceses.

NOTE: Oa pump discharge, the preferred check vaives are in-line
- spring leaded, swing desipn with lever and weight of lever * For detailed Opereting P refes to P T Chart on page 107.

64 NIBCO INC. WORLD HEADQUARTERS = 1516 MIDDLEBURY ST. « ELKHART, IN 46516-4740 » USA * PH: 1.800.234.0227
4 TECH SERVICES PH: 1.886.446.4226 « FAX: 1.800.234.0557 « INTERNATIONAL OFFICE PH: +1.574.295.3221 * FAX: +1.574.295.3455
www.nibco.com
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W Propeller

CONFIGURATION SHEET

MODEL MW500 / MZ500

DESCRIPTION

Model MW500 and MZ500 Main Line Propeller Flowmeters
are manufactured to comply with the applicable provisions
of the Amenican Water Works Association Standard No.
C704-92 for propeller type flowmeters. The model MW500
is designed for a maximum continuous working pressure of
up to 150 psi and is fitted with AWWA Class D flanges. The
model MZ500 is designed for a continuous working
pressure of up to 300 psi and is fitted with ANSI B16.5
Class 300 flanges. The impeller and drive assembly are
easily removed through the top flange connection. The
meter flow tubes are coated with fusion-bonded epoxy for
maximum corrosion protection, and integral flow
straightening vanes reduce upstream flow turbulence. As
with all McCrometer propelier flowmeters, standard features
include a magneticaily coupled drive, instantaneous
flowrate indicator and straight reading, six-digit lotalizer.

Impellers are manufactured of high-impact plastic, capable
of retaining their shape and accuracy over the life of the
meter. Each impeller is individually calibrated at the factory
to accommodate the use of any standard McCrometer

MAIN LINE FLOWMETER

register. The MWS500 and MZ500 can be field-serviced
without the need for factory recalibration.. Factory
lubricated, stainless steel bearings are used to support the
impeller shaft. The shielded bearing design limits the entry
of materials and fluids into the bearing chamber providing
maximum bearing protection.

The instantaneous flowrate indicator is standard and
available in gallons per minute, cubic feet per second, liters
per second and other units. The register is driven by a
flexible steel cable encased within a protective vinyl liner.
The register housing protects both the register and cable
drive system from moisture while allowing clear reading of
the flowrate indicator and totalizer.

INSTALLATION

Standard installation is honizontal mount. If the meter is to
be mounted in the vertical position, please advise the
factory. A straight run of full pipe the length of five
diameters ahead and one diameter behind the meter is the
minimum nomally recommended.

The McCrometer Propeller
flowmeter comes with a

o

[

M,

APPLICATIONS

The McCrometer propeller meter is the most widely used

standard instantaneous ¢ ®¥Omem N
flowrate indicator and | = — 1
straight-reading totalizer. Dgﬁ{l}lgﬂsﬂg i
An optional electronic | === i
register is also available. > iiiie
Typical face plates. S

flowmeter for municipal and wastewater treatment applications

as well as agricultural and turf irrigation measurement.
Typical applications include: §

«  Water and wastewater management

+ Center pivot systems

«  Sprinkier imigation systems

+  Drip irrigation systems

«  Golf course and park water management
e  Gravity tumouts from underground pipelines

e Commercial nurseries

SHOWN: MODEL MWS00

& McCROMETER
w5

3255 West Stetson Avenue

Hemet CA 92545-7793 USA
909-652-6811 / FAX 909-652-3078

e-mail: inffo@mccrometer.com
Web Site: hitp://www.mccrometer.com

©2002 by McCrometer/Printed in U.S.A.
Lit#24517-20 Rev 1.4/8-02




MAIN LINE FLOWMETER MODEL MW500 / MZ500

SPECIFICATIONS
OPTIONS
PERFORMANCE
« Intemational flange standards available
\ X ACCURACY: +2% of reading guaranteed throughout e  Other than standard laying lengths available
range. = Register extensions available
RANGE: See dimensions chart below . Forward/reverse flow measurement
HEAD LOSS: See dimensions chart below o  All stainless steel construction
MAXIMUM TEMPERATURE: (Standard Construction) «  High temperature construction
160°F constant e  "Over Run" bearin igher-than-
PRESSURE RATING: Model MW500: 150 psi ‘Over Runt bearing assembly for higher-than
Model MZ500: 300 psi »  Electronic propelier meter available in all sizes of
this model
MATERIALS e A complete line of flow recording/control
BEARING ASSEMBLY: Impeller shaft is 316 stainless steel instrumentation
WOC stainless steel. o Certified calibration test resuits
MAGNETS: (Permanent type) Cast or sintered Alnico
BEARING HOUSING: Brass; Stainless Steel optional
REGISTER: An instantaneous flowrate indicator and
six-digit straight-reading totalizer are standard. The
register is hermetically sealed within a die cast
aluminum case. This protective housing includes a
domed acrytic lens and hinged cover with locking hasp.
IMPELLER: Impellers are manufactured of high-impact
plastic, retaining their shape and accuracy over the
life of the meter. High temperature impeller is optional.
McCROMETER reserves the right to change design or specifications without notice.
D 0
Meter and Nominal Pipe Size 2 21/2 3 4 | (e )] 8 10 12 14 | 16 18 20 24 30 36
Q Maximum Flow U.S. GPM 250 250 | 250 | 600 | 1200 | 1500 | 1800 { 2500 | 3000 | 4000 | 5000 | 6000 | 8500 | 12,500 | 17,000
Minimum Flow. U.S. GPM 40 40 40 50 90 100 | 125 150 | 250 | 275 | 400 | 475 | 700 1200 | 1500
Approx. Head Loss in Inches 29.50 | 29.50{ 29.50| 23.00( 17.00] 6.75| 3.75 275} 200 | 1.75 | 1.50 | 125 | 1.00 1.00 1.00
‘W at Max. Flow
MWS500
Approx. Shipping Weight-lbs. 36 36 43 54 115 | 135 197 | 325 | 465 | 530 | 744 | 890 | 1,293 ] 1450 1650
B (inches) 3/4 3/14 34 3/4 7/8 7/8 1 1 11811181 114|114 13/8| 13/8 15/8
_C (inches) 43/4 | 5112 6 7121 91211 3/4)141/4| 17 {183/4]1211/4|1223/4] 25 |29 1/2| 36 42 3/4
D (inches) ] 7 7112 9 11 (1312 16 19 21 {2312 25 {2712| 32 38 3/4 46
H (inches) 113/4 | 12 1/4] 12 1/2| 15 1/4] 16 1/4| 18 172] 21 3/4]124 1/4| 25 1/4]| 28 1/2129 1/4|32 1/2]36 3/4| 42 3/4 | 49 1/4
L (inches) 14 16 | 16 | 20 | 22 | 24 | 26 | 28 | 42 | 48 | 54 | 60 | 60 60 60
No. of Bolts per Flange 4 4 4 8 8 8 12 12 12 16 16 20 20 28 32
MZ500
Approx. Shipping Weight-lbs. 50 55 62 90 145 | 220 | 340 | 430 | 650 | 820 | 1,315] 1,508] 2,165
B (inches) 3/4 7/8 7/8 7/8 7/8 1 11/8| 11/4) 114 13/8( 13/8] 13/8] 15/8
C (inches) 5 57/8| 65/8| 77/8|105/8] 13 |15 1/4]17 /4|20 1/4]22 1/2]124 3/4| 27 32
D (inches) 612 | 712] 81/4 10 [1242] 15 |17 1/2]201/2] 23 |251/2] 28 |301/2] 36
H (inches) 12 1 121/2]127/8[153/14] 17 [191/4]|221/2] 25 |26 1/4|291/2]1323/4] 34 |38 3/4
L (inches) 20 20 20 24 26 28 30 32 42 48 54 60 60
No. of Bolts per Flange 8 8 8 8 12 12 16 16 20 20 24 24 24

Note: Flanges meet ASTM-A-181 specs.  Larger flowmelers on special order.

REPRESENTED BY:

Z McCROMETER
=~
3255 West Stetson Avenue

Hemet CA 92545-7799 USA

909-652-6811 / FAX 909-652-3078
e-mail: info@mccrometer.com ©2002 by McCrometer/Printed in U.S.A.

Web Site: http://www.mccrometer.com Lit#24517-20 Rev 1.4/8-02
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low meters are becoming mandatory for
agricultural irrigation systems in an increasing
number of counties and states as stricter water
management programs are implemented.
Adding flowmeters to systems designed originally
without them is not difficult but requires consideration of
a few important installation guidelines to assure the

accuracy of the device.
Propeller flowmeters are most common in agriculture

and are the subject of this article. While there are many
technologies available for measuring flow, the propeller
meter has cost and space advantages, especially when it is
to be installed in an existing irrigation system.

Because the measuring element of this type of a
flowmeter is a propeller positioned in
the center of the flowstream, the pipe
must be completely full and the flow of
the water must not swirl. These basic
conditions must be met to assure the
accuracy of the flowmeter.

Upstream Disturbances

Flowmeters sense water velocity
so they are vulnerable to certain
upsiream disturbances. Upstream
obstructions, such as elbows, valves,
pumps, and different sized pipe, can
disturb the even flow of water through
the meter. To solve these disturbances,
the flowmeter should be installed
downstream of obstructions on straight
pipe at least five pipe diameters in
length. For example, a flowmeter
installed on eight-inch diameter pipe
should be at least 40 inches (5 x 8)
downstream of any obstruction. In
addition, no obstruction should be
located within one pipe diameter
downstream of the flowmeter. The
downstream pipe should be straight
for this distance as well.

Certain conditions can cause

PR PR

Installation
- Requirements

A 8 inch norminal size meter:
UPSTREAM: Requires 8" x § = 40"
DOWNSTREAM: Requires 87 x 1= 8"

excessive swirling of the water flow. A centrifugal sand
separator or two elbows in different planes are examples.
Well-developed swirls created by either of these conditions
can travel up to 100 pipe diameters downstream if
unobstructed.

Since most installations have less than 100 diameters to
work with, straightening vanes can be placed just ahead
of the meter. The vanes will break up most swirls and
ensure accurate measurement. Some flowmeters include
vanes as a feature.

Gravity also conditions flow. Mounting the meter
vertically to take advantage of gravity flow conditioning
offers some slight advantages. It is important to specify
the orientation of the meter when ordering.

STRAIGHTENING VANES:

Vanes can be added to insure steadier
flow through the meter.

Option #6
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Calculate Flow Range

Naturally, a flowmeter is most accurate when used
within its design specifications. One of the most
important is the range of flow rates. The irrigation
manager must calculate the flow rates he needs for his
irrigation system in order to select the right flowmeter.
The range is typically very large and is expressed as the
turndown of the meter. The tumdown is the ratio of the
maximum flow rate to the minimum flow rate and is
often 15: 1. That means the meter would remain accurate
up to 15 times it’s minimum flow rate. For example, a
meter with a minimum flow rate of 100 gpm and a
turndown of 15:1 would remain accurate up to a flow of
1,500 gpm. Meters for smaller pipes tend to have lower
turndowns and a narrower range of flow rates than larger
pipes.

As long as the pipe is full, flowmeters will work
within a wide range of

pressure. Maximum
pressure is the only
limitation. Standard
meters have a

maximum pressure
tolerance of 150 psi.
This should cover
most agricultural
applications. If not,
meters are available
with higher pressure
ratings.

The pressure loss caused by the meter (headloss) is
minimal when the pipe and meter are sized properly for
the flow. The greatest headloss occurs with smaller pipe at
high water velocity. By sizing pipe and flowmeter to fit
the needed volume of water at a reasonable velocity,

headloss is less than one psi.
Propeller flowmeters have an average accuracy of

plus or minus two percent when operating within their
designed flow range. This further supports the need for
selecting the night flowmeter for the particular irrigation
system.

Reading Flowmeters

Finally, flowmeters are available that provide totals in
specific units, i.e. gallons, acre feet, acre inches, cubic feet
etc. Be sure you select a flowmeter that reports and totals
in the unit of measurement most appropriate in your area.

Some guidelines are helpful for reading totalizers on
flowmeters. All totalizers on propeller meters have a
“multiplier.” For example, an eight-inch flowmeter that
totalizes in gallons will have a multiplier of (X) times 100.
That means that the last digit on the right of the six digit
totalizer is not gallons, but hundreds of gallons. Usually
two zeros are printed on the dial face to the right of the last
digit to signify the multiplier.

Four-, six-, and eight-inch meters in gallons have
multipiiers of 100. Ten-, 12-, and 14- inch meters have
multipliers of 1,000.

The same eight-inch flowmeter totalizing in acre feet
will have a multiplier of .00l. Now zeroes are not added to
the reading but a decimal point is included after the first
three digits. Usually the digits that signify fractions of acre
feet are in a different color and/or X. .00l is printed below
the totalizer. As the meter size goes up, the decimal point
moves to the right. The person reading the meter .must be
careful to add the correct amount of zeroes or place the
decimal point in the right place. The meter reading can be
off by a factor of 10, 100, or 1000!

Flowmeters are an important tool in irrigation
management and water conservation. Learn how to install
them properly and read them accurately. d

Editor’s Note: This article was prepared with the assistance of
Glenn Voss of McCrometer in Hemet, California and appeared
in “Irrigation Journal” April, 1992.

Flowmeter Recommendation

The M0300
Saddle Flowmeter
ask usabout details.

3255 W. Stetson Ave.
Hemet, CA 925457799
Tel 909 6524811

Fax 909 652-3078

-~
e
i

~

Part Number 24517-12
SMWGDV12-95
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E 7000 — 0F2 TRANSNITER FoRk
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Specification Sheet

* . Use formula (Supply Voltage - 16) = 0.02 = Maximum Load(Q2)
- Totalizer output operates only when power is applied to the 4-20 mA loop.

McCrometer reserves the right to change the Specification without notice.

#h

= McCROMETER

Model: Description: Document #: Rev:
E7000 Two-Wire 4-20 mA Transmitter 24527-13 1.2 06/02
Features:
¢ Industry standard 2-wire 4-20 mA output
¢ Output is linear with flowrate
+ Compatible with all McCrometer propeller meters with a mechanical register
¢ Installation can be accomplished without meter removal from pipe
¢ For meter sizes up to 24”
+ Signal can travel up to 5000 feet ‘
4 Additional pulse output and anti-reverse options
E7000 - 0 x x E7000 Model: 4-20 mA Output Dry Contact Open Collector Anti-Reverse
| E7000-000 .
r l_, e hd hd _
E7000-002 — -
Anti-Reverse  Pulse Output =000 00 A -
0-No 0 - None i hd hd
1-Yes 1 - Dry Contact E7000-011 . . N
2 - Open Collector E7000-012 . . .
Electrical Characteristics: Typical Wiring Diagrams:
4-20 mA Output:
Operating Temperature: _ +25 to +130 degrees F +
Supply Voltlage.: 16 - ;10 VDC Red ~ Power Supply
Temperature Coe.fﬁc e-nt. +1.0% raAY; -
Linearity: 0.1%
. 0, :
Accuracy:  0.5% over the entire range E7000 _ Instrumentation
Maximum Resistive Load: _ Supply Voltage Dependent* 4-20 mA Output + 4-20 mA Input
Reverse Voltage Protection: -300V Maximum :
Dry ContacTOuTpur™—T {
Relay Contact, Norm. Open
0.5Aat125VAC Dry Contact Output
Rated Load (DCJ* A at 30 VDC Oran
Max. Operating Current: IN ¢ + Pulse
Max. Switching Power: 30 W, 6M e Counter
Contact Closure Duration: 20 millisecondN
Max. Clicks per Minute: 10 \
Open Collector Qutput**:
Type: NPN Darlin olated Open ctor Output
isolation Voltage: 5000 VA~
Collector to Emitter Voltage: M Maximum + Pulse
7 200 mA Maximum % —~ \ Counter
Puise Outpyi®@ration: 20 milliseconds Protection Diode \
Max es per Minute: 350
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. GENERAL INFORMATION

A. Unpacking and Inspection

Your E7000 ANALOG TRANSMITTER is engineered to be a highly reliable, accurate system. it
has been systematically assembled, inspected, tested and calibrated; then carefully packed or
installed on your new McCrometer flowmeter before shipment. If not installed, unpack the
transmitter carefully and inspect each assembly thoroughly for obvious shipping damage.
Notify the freight camier immediately upon discovery of any damage. The inspection should
include the following after carefully removing it from the carton (Figure 1).

CIRCUIT BOARD MAGNET ASSEMBLY
CONDULET—_____

-0
k/' rﬁ} o=
GO EBEA-kT0)

ALUMINUM HOUSIN U - =
Figure 1. E7000 Transmitter

1. Look for obvious physical damage such as cracks in the housing, loose circuit board,
screws, magnet assembly, or condulet.

2. Rotate the magnet by hand and check for smooth rotation of the magnet assembly. Binding
or rough operation may indicate that the bearing has been damaged.

3. Check the alignment of the condulet to the body of the housing, they should be parallel. A
slight mis-alignment is acceptable but it should be tight. A loose condulet could allow

- moisture to enter the transmitter or terminal area of the condulet and cause failure. The
condulet is attached by a 1/2" close nipple with thread lock on both ends. If the condulet was
moved in shipment, the seal of the thread may have been broken.

4. Finally, make sure that all parts are included in the shipment listed below and shown in
figure 2.

1. E7000 Analog Transmitter Assembly
2. EH222-10 Installation Kit that contains:

EH221-00 Cable Extension 1 each
10142-20 Screw 10-32 x 3" Long w/ Seal Hole 1 each
10142-30 Screw 10-32 x 2-3/4" Long 5 each
10180-00 0O-Ring 3-5/8" OD 1 each
10262-00 Gasket Flat 1 each
3. Operation & Maintenance Manual
Page 2 of 14
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N PTETPTTT
H ------------ ( E ] FLAT GASKET
: I oawe é TE E :
CABLE EXTENSION SCREWS

HOLISING

Figure 2. E7000 Retrofit Parts Kit

B. Precautions

Avoid rough handling of the transmitter. The electronic circuits are of solid state technology but
damage can result from shock in a fall. Duning unpacking and installation avoid dusty areas as
much as possible. Fine dust or sand can cause erratic operation or failure of the circuitry.
Once installed properly, the transmitter assembly is nearly impervious to environmental effects.

When connecting the cables and connectors, be sure that the screws are securely fastened and
that the connectors are firmly pressed into place. Normally, you will not have to be concemed
with the internal connections unless you are performing maintenance on the assembly after
years of perfect operation prior to some inadvertent failure.

Double check the installation, wiring, and power supply used to excite the transmitter to assure
that specifications are adhered to properly and precisely to avoid failure and violation of

warranty.

C. Description
1. General

The E7000 transmitter is a single assembly mounted on the flowmeter beneath the register
assembly. It is contained in an aluminum housing 4.25" in diameter and approximately 2" high.
It comes equipped with a standard 1/2" electrical LL19 condulet attached by a brass 1/2" close

nipple.

The E7000 uses the mechanical rotation of the flexible drive shaft to turn a magnet assembly
generating an electric pulse. The pulse is generated by a rotating magnet assembly that has
four or eight magnets placed evenly around the assembly.

Page 3 of 14
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Figure 3. Location of Magnets and Sensors

The magnets pass by the sensor (Figure 3) or sensors depending on whether you have the
standard (one sensor) or the anti-reverse (two sensors) transmitter, and in doing so the magnet
generates a pulse output that either goes to a digital to analog converter circuitry (standard), or
to the quadrature IC (for anti-reverse) and then to the digital to analog converter circuitry.

2. Totalizer Output Circuit

With the E7000 there are two totalizer output options. These options must be ordered when
the transmitter is manufactured.
1. The DRY CONTACT output.
This is an internal relay rated at .5 Amps. resistive, 125 VAC, 1 Amp 30 VDC.

2. The optically isolated NPN transistor output.
The end user supplies the power (up to 40 VDC) and ground to the open collector

output.

The pulse output from the Totalizer varies with different pipe sizes. When using the RELAY
option the transmitter is limited to under 10 pulses per minute, when using the OPEN
COLLECTOR output you can achieve a much greater pulse rate, up to 700 pulses per minute.

3. Switch Selected Scale Output

The E7000 Totalizer output can be reprogrammed in the field. What this means is that the
amount of fluid that passes through the meter before one totalizer puise can be changed by
simply changing the switch settings on the board shown in Figure 4. Contact McCrometer if the
totalizer scaled pulses will be set to a different value.

Page 4 of 14
© 2002 by McCrometer. Inc. Printed in U.S.A. Lit# 24512-00 Rev. 1.2/12-02
-



(»

(‘»

.

E7000

IOM Manual

SCALING SWITCHES

Figure 4. Location of Scaling Swilches

Il SPECIFICATIONS

A. Overall Systems Specifications

Accuracy: 0.5% over entire range

Linearity: 0.1%

Operation Temperature: 25 to 130 ° F

Supply Voltage: 16 to 40 VDC, Nominal 24 VDC, Minimum 25mA
Maximum Resistive Load = 1200 Ohms

(Power Supply Voltage - 16 VDC)/20 mA

Example: (40 VDC - 16 VDC)/20 mA = 1200 Ohms

Temperature Coefficient: +/- 1% Over Entire Temperature Range

Option 1, Dry Contact Relay

Maximum Contact Closures per Minute:10
Contact Closure Duration: 20 milliseconds

Rated Load: 0.5 A at 125 VAC, 1A at 30 VDC
Maximum Operating Voltage: 125 VAC, 110 VDC
Maximum Switched Power: 30W, 62.5 VA

Option 2, Optically Isolated Transistor

Output Type: NPN Darlington, Optically Isolated
Isolation Voltage: 5000 Vac

Totalizing Pulse Duration: 10 Milliseconds
Collector to Emitter Voltage: 40 VDC Maximum
Collector Current: 200 mA Maximum

Maximum Pulses per Minute: 700

Page S of 14
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ill. INSTALLATION

A. Disassembly

It is necessary to remove the canopy and the register. The analog transmitter mounts between
the register and the register mounting plate already installed on top of the pipe protruding from
the top of the meter.

* Note: If your meter has the old style plastic canopy and gasket you must replace both the
canopy and the base plate with new aluminum
ones (Order Canopy Kit RO143).

THE FLOWMETER CAN BE IN FULL
OPERATION DURING THIS PROCEDURE

1. Canopy Removal

Remove the six (6) screws hoiding the
Canopy to the mounting plate and discard,
Figure 5. One of the screws has a seal
attached, remove it prior to removing that
r screw. Lift off the canopy carefully to prevent
damage to the register.

€—— MECHANICAL REGISTER

2. Register Removal

Loosen the pal nut located on the threaded

P shaft of the register. Carefully unscrew the
4/ register counter clockwise and lift it from the
m— — bushing.

Figure 5. Canopy, Register Removal

CAUTION:
Protect the Register from dust while it is outside of the Canopy.
DRIVE CABLE You can now see the open
L end of the ELL with the drive
= 2 cable, Figure 6. If the

flowmeter is in operation the
I cable will be rotating. If the
flowmeter is not installed tum
the propeller by hand to check
that the bearing and cable

(®

rotate freely with no excess
play.
Figure 6. Location of The Drive Cable
Page 6 of 14
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B. Re-assembly

1. Analog Transmitter Installation

Cleanliness is vital for the
operation of the transmitter and
the register. Check the threaded
area and the mounting plate,

E7000 TRANSMTTER— Figure 7, they should be free of
grease, dust, or any other foreign

O-RING —) s materials. Place the o<ing over

FUAT GASKET —  enseee—— the lip on the mounting plate. Use

& a small amount of oil to lubricate

MOUNTING PLATE — ) the o-ring. Rotate the transmitter

to align and locate the condulet to

[ — 1 the desired position. Lower the
transmitter to insert the cable
into the center shaft of the
transmitter. Continue to lower the
unit until it touches the o-ing on
the Plate. Work the transmitter
carefully down over the o-ring,
seat it firmly into place. Avoid un-
necessary movement to prevent
damage to the o-ring.

Figure 7. Installation Of The Transmitier

Find the short cable extension in the installation kit and insert it into the center of the bearing
on top of the transmitter. Place the register with the Pal nut still in place on this cable
extension and rotate it clockwise three (3) or four {(4) tums. Stop when the register is
positioned as it was prior to its' removal and snug up the pal nut. If the flowmeter is operating
tumn register in until there is a slight binding of the cable in the Register and back out
approximately two (2) tums and then tighten the Pal nut; this should give you smooth
operation and be correctly positioned.

Page 7 of 14
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2. Canopy Installation

canopy — {0

i}

o} o

SCREW — ——

g
J

€7000 TRANSMITTER ~

MOUNTING PLATE—> |

Figure 8. Canopy Installation

C. Electrical Specifications
1. The Electrical Requirements are:

a. 1640 VDC
b. 20 mAdc minimum per 4-20 mA loop

The canopy can now be installed. Check the
transmitter housing and the canopy for
cleanliness and clean if needed, Figure 8.
Orient the canopy and lower it carefully over
the lubricated o-ring and seat it firmly onto
the Transmitter Housing. Again, be careful
so that the o-ring on the transmitter housing
is not damaged.

Locate the long screws; insert the screws
through the canopy, transmitter housing, and
the Plate. Tighten them using the crisscross
method. Use caution when tightening the
screws to prevent thread damage. The o-
ring will seal the transmitter and mechanical
register from environmental contaminants.

O O

S
NN

Figure 9.Condulet Wiring

2. Remove the cover from the condulet and observe the wires connected to the terminal strip,

Figure 9.

The color codes is as follows:

a. Black = RETURN positive 4-20 mA out
b. Red = Positive (+) from external power
c. Orange = Positive collector (collector output), or relay contact (normally open)
d. Blue = Negative emitter (collector output), or relay contact (common)
Page 8 of 14
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3. Connect the external power and loads to the terminals in the condulet as follows:

a. Connect the positive (+) lead from the external power supply to the terminal with the RED
wire connected inside the condulet, and the negative (-) side of the power supply to the
negative side of the LOAD, then connect a wire from the Positive side of the LOAD to the
BLACK wire inside the condulet as shown in Figure 10.

16 - 40 VDC LOAD
o . POWER BLACK | \NSTRUMENTATION
SUPPLY
A A +
il _RED BLACK
|—m—'_'m BLUE

COLLECTOR  OPTICALLLY EMITTER
I ) ISOLATED

OUTPUT
[o=y
RELAY

OUTPUT CONTACTS

Figure 10.Electrical Connections

b. For quantified pulse output (i.e. 1P=100 gal) use the ORANGE and BLUE wires, depending
on what option that you ordered. The ORANGE wire will be either the Collector output or the
Normally Open output. And the BLUE wire will be either the Emitter or the Common output.

Page 9 of 14
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IV. OPERATION

A. Function Description

Refer to the Block Diagram in Figure 11 for the following description of the overall system
operation. The scope of this manual does not allow a circuit analysis but merely a general
outline of the system for a further understanding of the equipment that you have purchased.

h SENSORII ‘ o PULSE N DAC TWO +
l COND WIRE
0\ 470 20
qw SENSOR nn _
e
MAGNET FORWARD 1
DRUM ANTI-REV
DVIDE RELAY
BY o
N - .
—>
1 OR
. > [ opTo-
. .. JisolaTEQ
TR

Figure 11 Block Diagram of the E7000

The E7000 was designed as a fully functional integrated system depending only on an external
power source. It is composed of one circuit board with several different functions. The magnet
drum rotates on the shaft, which passes by the sensor that produces a pulse which is then
transformed into a square wave and goes to the directional sensor. Depending on what model
of E7000 you have, the directional sensor will either send the pulse to the correct digital to
analog converter or only aliow the forward pulses to advance to the digital to analog converter.

Page 10 of 14
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V. TROUBLESHOOTING

A. Normal Conditions

1. One of three (3) conditions could exist:

1. Flowmeter with transmitter in line with flow.
2. Flowmeter with transmitter in line without flow.

3. Transmitter not installed on flowmeter

in any of the conditions above the outputs with the magnet rotating at a known speed (RPM)
should be at a predicted level. The 4-20 mAdc output should be a steady level of current and
the output should be as described on the calibration sheet which can be obtained on request

from McCrometer.

B. Troubles and Remedies

Table 1 has a list of conditions, things to check, possible causes of the troubles, and what to do

to comrect the problems.

Table 1. Troubleshooting

CONDITION CHECK POSSIBLE CAUSE REMEDY
No output Power supply. Wrong power supply. Replace power
or faulty power supply supply
Check AC Power supply not Plug in power
power at plugged in or no supply to AC at
Source power to power supply Source
16-40VDCto Wiring Loose or disconnected Fix Wire(s)
E7000 but no Wire(s)
outputs
Incorrect Output Load Load Exceeds limit Decrease Load
Resistance (RL)
Magnet Magnet Assembly Set Tighten Set
Screw Loose Screw

Figure 12 Troubleshooting E7000

Page 11 of 14
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VI. CALIBRATION

It is necessary that you be able to rotate the magnet in the transmitter at a controlled rate and
read the current output. The following list of equipment is meant as a reference only, but is the
equipment we use in our electronics department at McCrometer. You may use any desired test
equipment as long as it has the accuracy and you know the RPM-s applied. Your calibration is
only as good as the equipment used and the skill and knowledge of the Technician. If you lack
the necessary equipment to calibrate the transmitter, it can be sent to McCrometer for

calibration.

1. Fluke 8060A Digital Multimeter
Used to measure milliamps

2. A known controlled means of rotating the magnet.
Minarik Electric (818) 507-6500 has quality equipment and a variety from which
to choose. (MM21111A - DC Speed Control, 504-00-042 - Rae 1/50HP DC Motor)

A. Preparation

1. Refer to Set Up drawing, Figure 13 and connect the equipment accordingly.
2. Calculate the required motor speed and the coresponding current reading.
3. Ensure that the motor turns the mechanical linkage clockwise when looking at the top of

the transmitter.
B. Calculations

Attached to each E7000 is a label showing a full scale propeller RPM. Set the motor at that speed
to adjust the current output to 20 mAdc.

SPEED MOTOR MECHANICAL
CONTROLLER LINKAGE M

U

TOP OF —
TRANSMITTER
MULTIMETER 24 VDC
—| POWER -+
SUPPLY
RED il
| BLACK

Figure 13 Block Diagram of Calibration Set Up

Page 12 of 14
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C. Calibration

1. With the motor at zero RPM, adjust the potentiometer farthest to the left end of the E7000
circuit board to read 4.0 mAdc on the multimeter, see Figure 14.

iy
L

=, ZERO

Figure 14 Calibration Of Zero and Span
2. Apply power to the speed control system that you are using and set for Full Scale RPM.
3. Adjust the pot on the right hand side for a reading of 20 mAdc on the multimeter.

4. Stop the rotation of the magnet and check the 4 mAdc reading. It may take a few seconds to
stabilize; check and if necessary re-adjust the left potentiometer to obtain the 4 mAdc reading
on the multimeter.

5. You may have to repeat the zero and span adjustments two or three times to be sure that
the adjustments are stable.

6. Once you are satisfied that the transmitter is calibrated properly and within specifications
the equipment can be disconnected from power and stored in a clean and temperature stable
environment.

7. A suggestion at this point in your calibration is to put a drop of fingemail polish, or enamel on
the adjustment end of the potentiometer to prevent them from tuming due to vibration from the
flow tubes.

install the transmitter referring to the INSTALLATION Section.

Page 13 of 14
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Vii. WARRANTY

A4 This Warranty Shall apply to and be limited to the orginal purchaser consumer of any
McCrometer product. Meters or instruments defective because of faulty material or
workmanship will be repaired or replaced, at the option of McCrometer, free of charge, FOB the
factory in Hemet, California, within a period of one (1) year from the date of delivery.

Repairs or modifications by others than McCrometer or their authorized representatives shall
render this Warranty null and void in the event that factory examination reveals that such repair
or modification was detrimental to the meter or instrument. Any deviations from the factory
calibration require notification in writing to McCrometer of such recalibrations or this warranty
shall be voided.

In case of a claim under this Warranty, the claimant is instructed to contact McCrometer, 3255
West Stetson Ave., Hemet, Califomia 92545, and to provide an identification or description of
the meter or instrument, the date of delivery, and the nature of the problem.

The Warranty provided above is the only warranty made by McCrometer with respect to its
products or any parts thereof and is made expressly in lieu of any other warranties, by course
of dealing, usages of trade or otherwise, expressed or implied, including but not limited to any
implied warranties of fitness for any particular purpose or of merchantability under the uniform
commercial code. |t is agreed this warranty is in lieu of and buyer hereby waives all other
warranties, guarantees or liabilities arising by law or otherwise. Seller shall not incur any other
obligations or liabilities or be liable to buyer, or any customer of buyer for any anticipated or lost
profits, incidental or consequential damages, or any other losses or expenses incurred by
reason of the purchase, installation, repair, use or misuse by buyer or third parties of its
products (including any parts repaired or replaced); and seller does not authorize any person to
assume for seller any other liability in connection with the products or parts thereof. This
Warranty cannot be extended, altered or varied except by a written instrument signed by seller

and buyer.

«»

This Warranty gives you specific legal rights, and you may also have other nights which vary
from state to state.

McCrometer reserves the right to make improvements and repairs on product components
which are beyond the warranty period at the manufacturer's option and expense, without
obligation to renew the expired warranty on the components or on the entire unit. Due to the
rapid advancement of meter design technology, McCrometer reserves the right to make
improvements in design and matenal without prior notice to the trade.

All sales and all agreements in relation to sales shall be deemed made at the manufacturer's
place of business in Hemet, California, and any dispute arising from any sale or agreement
shall be interpreted under the laws of the State of California.

‘ Page 14 of 14
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OTHER McCROMETER PRODUCTS INCLUDE:

Represented by:

M-: Propeller Liquid Flowmeters

g{a‘tca
PECIALTIES

-

V CONE. Differential Pressure Flowmeters

Wafe r-Cone * Differential Pressure Flowmeters

@ . Varniable Area Meters

Urrra Mae-: Magnetic Flowmeters

Electronic Instrumentation for Remote Display and Control

FOR MORE INFORMATION CONTACT:

P
& McCROMETER
"

3255 W. Stetson Avenue, Hemet, CA 92545-7799

Phone: (909) 652-6811 Fax: (909) 652-3078
e-mail: info@mccrometer.com Web Site: http://www.mccrometer.com
Hours: 8 a.m. - 4:30 p.m. PST, Monday-Friday

Printed in U.S.A.

Lit# 24512-00 Rev. 1.2/12-02
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The Series 634ES Pressure Transmitter senses a single
air, compatible gas or liquid pressure and converts it into
a standard 4-20 mA output signal. Ranges are available
from 0-10 through 0-6000 psi. All models are field
adjustable so any range within these limits can be
achieved by recalibration using the easily accessible
span and zero potentiometers.

Positive pressure can be measured within an accuracy of
+0.5% of span. The Series 634ES uses an isolated
piezoresistive pressure sensor to produce a resistance
change across a wheatstone bridge. The signal is condi-
tioned and converted into a 4-20 mA output signal.

For applications requiring direct pressure or percent of
full span readings, the optional A-701 digital readout
makes an ideal companion device, providing a bright .6"
high, 3-1/2" digit LED and supplying power to the Series
634ES Transmitter.

Series 634ES Models and Ranges in PSI (bar)
Mode! Number As Stocked Min. Range Max. Range | Max Pressure
%

634ES-1 30 (2.07) 20(1.38 40 (2. 4.
BIAES-2 AR . 14 &
634ES-3 100 (6.9) 60 (4.14) 120 (8.3) 200 (13.8)
634ES4 200 (13.8) 100 (6.9) 250 (17.2) 400 {27.6)
634ES-5 300 (20.7) | 250(17.2) | 350(24.1) | 500(345)
634ES-6 500(345) | 350(24.1) | 600 (41.4) | 1000 (69)
634ES-7 1000 (69) | 600(41.4) | 1250(86) | 2000 (138)
634ES-8 2000 (138) 1250 (86) | 2500(172) | 4000 (276)
634ES-9 4000 {276) | 2500(172) | 6000 (414) } 7500 (517)

Series 634ES Pressure Transmitter

Specifications - Installation and Operating Instructions

1/4NPT:

Bulletin E-69ES

(3) #10-32 x 1/4 [6.35] DP HOLES
EQUALLY SPACED ON A 2-1/2{63.50] B.C.

L

1-816
(39.69]

Nwaner]

— 2-112[63.50]
e TYP

| 1116 [1.58)
| 25/32[19.84]
2-78[73.03

PHYSICAL DATA

GENERAL

Maximum Pressure: See chart on this page.
Wetted Parts: 316, 316L Stainless Steel.
Housing: Designed to meet NEMA-4X.

ELECTRICAL

Power Supply: 12.3-35 VDC-2 wire.

Output Signal: 4-20 mA DC (limited at 38 mA DC).
Loop Resistance: 0 - 1100 ohms from 12.3 to 35 VDC.

R max = Yos-12.3V
20 mA

Current Consumption: DC: 38 mA max.

MATERIALS

Housing: Cast aluminum; textured gray polyurethane
finish.

Pressure Connection: Stainless Steel.

MECHANICAL

Weight: 1|b., 12 oz. (.8 kg).
Span and Zero Adjustments:
ters, located in auxiliary housing.
Pressure Connection: 1/4" female NPT x 1/2° male
NPT.

PERFORMANCE AT 70°F (21.1°C)
Zero Output: 4 mA DC.

Full Span: 16 mA DC.

Accuracy: +0.5% of span.
Warm-up Time: 10 minutes.

STABILITY/ENVIRONMENTAL

Operating Temperature: 20 to 120°F (- 6.7 to 48.9°C).
Thermal Errors: + 0.02%/°F typical.

Stability: 1% F.S./yr.

Protected potentiome-

STANDARD ACCESSORIES
(3) “Z" mounting brackets.

(3) 10-32 x 4” RH machine screws.

.

-

DWYER INSTRUMENTS, INC.
P.O. BOX 373 * MICHIGAN CITY, INDIANA 46361, US.A.

Phone: 219/879-8000
Fax: 219/872-9057

www.dwyer-inst.com
e-mail: info@dwyer-inst.com
Lit-By Fax: 888/891-4963
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Series 634ES Pressure Transmitter

Bulletin E-69ES
Page 2

Specifications - Installation and Operating Instructions

INSTALLATION ‘
LOCATION: Select a location where temperature of the
unit will be between 20°F and 120°F. Distance from the
receiver is limited only by total loop resistance. See
“Electrical Connections.” The tube feeding the pressure
to the instrument can be run practically any length
required, but long lengths will slightly increase response
time. Avoid surfaces with excessive vibration.

POSITION: A vertical position is recommended, as all
stocked models are spanned and zeroed at the factory in
this position. They can be used at other angles, but final
spanning and zeroing must be done while transmitter is in

the alternative position.

PRESSURE CONNECTIONS: A single pressure connec-
tion is provided at the bottom of the transmitter housing.
It has1/4” female NPT and 1/2* male NPT threads. Attach

positive pressure to this port.

MOUNTING: The Series 634ES Transmitter can be
mounted three ways:

{A) Supported directly by pipe providing pressure.

(B) Attached to a mounting surface with 10-32 x 1/4”
machine screws (included). The machine screws are
installed through the mounting surface into tapped holes
on batk of unit.

(C) Mounted with “Z" brackets (included). Attach “Z”
brackets to tapped holes on back of unit and fasten to
front of mounting surface.

ELECTRICAL CONNECTIONS

CAUTION: DO NOT EXCEED SPECIFIED SUPPLY VOLT-
AGE RATINGS. PERMANENT DAMAGE NOT COVERED
BY WARRANTY WILL RESULT. THIS UNIT IS NOT
DESIGNED FOR AC VOLTAGE OPERATION.

Electrical connections to the Series 634ES Transmitter
are made inside the enclosure. Remove the cover, feed
stripped and tinned leads through the conduit opening
and connect to terminal block screws marked + and -.
See Figure A for locations of terminal block, span and
zero adjust potentiometers. See Figure B (Pg. 3) for
schematic diagram.

FIG. A

An external power supply delivering 12.3 to 35 VDC with
minimum current capability of 40 mA must be used to
power the control loop in which the Series 634ES
Transmitter is connected. See Figure B for connection of
the power supply, transmitter and receiver.

The range of appropriate receiver load resistance (Ry ) for
the power supply voltage available is given by the formu-
la and graph in Figure C on Pg. 3.

Shielded 2-wire cable is recommended for control ioop
wiring, and the cable shielding may be grounded if
desired. Note also that the receiver may be connected in
either the negative or positive side of the loop, whichever
is most convenient.

Should polarity of the transmitter or receiver inadvertent-
ly become reversed, the ioop will not function properly,
but no damage will be done to the transmitter.
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Series 634ES Pressure Transmitter

Bulletin E-69ES
Page 4

{5
Specifications - Installation and Operating Instructions

PRESSURE RE-RANGING PROCEDURE

1. With the transmitter correctly connected to the com-
panion receiver, an accurate milliameter with a full scale
reading of approximately 30 mA should be inserted in
series with the current loop. A controllable pressure
source capable of achieving the desired range should be
connected to the pressure port of the transmitter and teed
into an accurate reference pressure gauge or manometer.
The instrument must be ranged in the same position in
which it will be used. Vertical mounting is recommended.

2. Apply electrical power to the system and allow it to
stabilize for 10 minutes.

3. With no pressure applied to the transmitter, adjust
“zero” control so that loop current is 4 mA.

4. Apply full range pressure and adjust loop current to 20
mA using “span” control.

5. Relieve pressure and allow transmitter to stabilize for
two minutes.

6. Zero and span adjustments may be interactive, so
repeat steps 3 through 5 until zero and full range pres-
sures consistently produce loop currents of 4 and 20 mA

respectively.

7. Remove the milliameter from the current loop and pro-
ceed with final installation of the transmitter and receiver.

Printed in U.S.A. 6/02

MULTIPLE RECEIVER INSTALLATION

An advantage of the standard 4-20 mA output signal pro-
vided by the Series 634ES Pressure Transmitter is that
any number of receivers can be connected in senes in the
current loop. Thus, an A-701 Digital Readout Accessory,
an analog panel meter, a chart recorder, process control-
ling equipment, or any combination of these devices can
be operated simultaneously. It is only necessary that
these devices all be equipped with a standard 4-20 mA
input and that proper polarity of the input connections be
observed when inserting the device in the current loop. If
any of the receiving devices displays a negative or down-
scale reading, this indicates that the signal input leads are
reversed.

MAINTENANCE

Upon final installation of the Series 634ES Transmitter and
the companion receiver, including the A-701 Digital
Readout, no routine maintenance is required. A periodic
check of system calibration is recommended. The Series
634ES Pressure Transmitter is not field serviceable and
should be returned, freight prepaid, to the factory if repair
is required. The A-701 Digital Readout should be
returned to the manufacturer if service is needed. Refer
to the A-701 instruction sheet.

FR# 01-440577-04, Rev. 3

Q ©Copyright 2002 Dwyer Instruments, Inc.

DWYER INSTRUMENTS, INC.
P.0. BOX 373 » MICHIGAN CITY, INDIANA 46361, U.S.A.

Phone: 219/879-8000
Fax: 219/872-9057

www.dwyer-inst.com
e-mail: info@dwyer-inst.com
Lit-By Fax: 888/891-4963
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Pressure Gauges

Bourdon Tube Pressure Gauges

Forged Brass Case / Copper Alloy Wetted Parts

Industrial Series Liquid Filled * Type 213.40

Application

Heavy-duty instrument intended for adverse service
conditions where pulsation or vibration exists. Fluid
medium which does not clog connection port or corrode
copper alloy.

Sizes
2%" and 4" (63 and 100 mm)

Accuracy
2%" £1.5% of span
4" $1.0% of span (ASME B40.1 Grade 1A)

Ranges (All ranges not stocked)

Vacuum / Compound to 30"HG / 0/ 200 PSI
Pressure from 10 PSI to 15,000 PSI

or other equivalent units of pressure or vacuum

Working Range

24" Steady: 3/4 of full scale value
Fluctuating:  2/3 of full scale value
Short time:  full scale value

4" Steady: Full scale value
Fluctuating: 0.9 x full scale vaiue
Short time: 1.3 x full scale value

Operating Temperature
Ambient: -4°F to 140°F (-20°C to 60°C) - glycerine
-40°F to 140°F (-40°C to 60°C) - silicone
Media: max. 140°F (+60°C) - soldered
max. 212°F (+100°C) - brazed

Temperature Error

Additional error when temperature changes from reference
temperature of 68°F (20°C) +0.4% for every 18°F (10°C)
rising or falling. Percentage of span.

Standard Features

Connection

Material: copper alloy

Lower mount (LM)

Center back mount (CBM) 2%"

Lower back mount (LBM) 4"

1/4" NPT or 1/2" NPT limited to wrench flat area
(7/16"-20 SAE thread for Type 213.40S)

Bourdon Tube

2%" Size - Matenal: Copper alloy

30"Hg (Vac) to 1000 PSI - C-type (soldered)
1500 PSi to 15,000 PSi - helical type (soldered)

4" Size - Material: Copper alloy < 1000PSI

316 stainless steel > 1500 PSI
30"Hg (Vac) to 1000 PSI - C-type (soldered)
1500 PSI to 15,000 PS! - helical type (brazed)

Movement

Copper alioy

Dial

White aluminum with stop pin and black and red lettering

Pointer
Black aluminum

Case

Gold painted forged brass with integral connection and vent
plug with high gloss brass plated ABS cover ning (2%"). Silver
painted forged brass with integral connection and blow-out
plug with chrome plated brass cover ning (4”).

Standard Scales
2%":. PSI, PSI/KPA, PSI/BAR
4" PSI|

Weather Protection
Weather tight (NEMA 4X /1P 65)

Window Gasket
Buna-N

Window
Acryiic

Liquid Filled
213.40-Glycenne 99.7%

Order Options (min. order may apply)
Front or rear flange
U-Clamp
Brass threaded or press-fit restrictor
Front flange for 414" panel cutout for 4" gauge
Plastic adaptor ring for 2%" non-metric panel cutout
Special case colors
Safety glass window
Externally adjustable red drag pointer (max. harnd)
Externally adjustable red mark pointer (set pointer)
Glass window
Special connections, limited to wrench fiat area
Custom dial tayout
DIN standards
Other pressure scales available:

Bar, kPa, MPa, Kg/cm? and dual scales
Silicone orfluorocarbon fill

APM 213.40
(APM 02.06)
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A* NOMINAL S
TYPE/SIZE WEIGHT | KEY | A* |B(1)| C D E G H J K L M f
213.40 0.66 Ibs mm | 63 53 37 | 63 11 63 -- 35 | 14 2 85
2.5" ) ) in | 25 (209 (146248 | 43 | 248 | -- 14 | 55 | .08 335
213.40 2.43 lbs mm | 100 | 80 49 [ 101 |135| 74 30 5 17 2 132
4 ) ) in | 40 (315193 /398] 53 [291[118] 20 [ 67 | .08 S.Q
KEY | N o P R S 1 W BB |CC | DD | EE |GG | HH | JJ (MM
mm | 75 79 | 39 [ 55 2 -- 14 | 68 12 63 |36.5]| 61 3 50 | 91
in_ 1295311154 | 22 | 08 |1/4"| 55 | 2682831248144 | 24 | .12 |1.97 |3.58
mm [ 115 | 122 [5251( 55 | 3.5 - 22 107 -- 101 | 48 | 755 | § 59 --
in 143514801207 | 22 | 14 |Vv/2°| 87 |421 | -- [398]189]297 | .20 |2.32

(1) For 4" gauges with 1/2" NPT connection, B dimension changes to 85mm/3.35in.

Optional Type 213.40S - 7/16"-20 SAE connection

-l
|
B

A* NOMINAL SIZE
TYPE/SIZE |WEIGHT [KEY | A* | B C F G J
0-mm

G-
mm| 63 |55 |37 |62]|63]35
M R | e - —m- vov | 213405 568 1bs. -
2.5 in |25 [217]1.46] .25 |2.48]| 14

J J_ ’ KEY| L [M [N |s | W

| ] mm|20]| 85|75 |20]| 22

B
]

. in | .08 |3.35]|2.95] .08 |0.87
o ar T=7/16"-20 SAE connection with hex nut,
e he. T Viton o-ring, and zinc-plated steel washer
THEMEASURE OF

Total Performance

Ordering Information: ‘ W‘KA l

State computer part number (if available) / type number / size /

range / connection size and location / options required. WIKA Instrument Corporation
Specifications g in this price hst raprasant the stete of engineening at the ti f printi 1000 Wiegand Boulevard

ven 18| an ate angineenng 'me of printing . .
Modifications mey take piace and the specified materiels may change without prior notice Lawrencewlle, Georg'a 30043'5868

Tel: 770-513-8200 Fax: 770-338-5118
05/01 http://iwww . wika.com e-mail: info@wika.com
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Heavy Duty Free-Floating Liquid Level Switches

Dual Level

« Maximum Pressure: 28 psi
* Maximum Temperature: 140° F

* Minimum Liquid Specific Gravity: .7

The large float (6 45/64" Dia. x 6 3/32" Ht.) on these cable-suspended
switches senses level changes in large tanks. They work well in slurries and
viscous media. To empty a tank, use a NO (normally open) switch. To fill
tank, use a NC (normally closed) switch. Float is black polypropylene, with
16 ft. of PVC-covered 22/2 cable. Rated for 6 amps @ 250 VAC.

Single-level switches actuate at one level; great for triggering an
alarm.

Dual-level switches go on at one level and off at another. Help avoid
excessive pump wear by setting actuation points at two levels. Actuation
points are adjustable between 10" to 50" by moving the control weight
(included).

To Empty a Tank To Fill a Tank

L —ad ( Single Level

{Normally Open) (Normally Closed)
Each Each

| 47025K39  $83.60 | 47025K38 $83.60

Dual Level

Z70ZR3T. 113.30

47025K39
(Same as
47025K13)

Heavy Duty Liquid-Level
\ Float Switch Single
kv Level, To Empty Tank, 6-

45/64" Dla, 16'Cable

$ 83.60 Each

OVER



Il Liguid Level Switches

For information about electrical controls, see page 772.

Dual-Level Free-Floating Liquid Level Switches
* Maximum Pressure: 29 psi

Ry * Maximum Temperature: 122° F
= ¢ Minimum Liquid Specific Gravity:

8" to 35" Control Range: .7

12° to 157" Control Range: .9

These -mounting,  cable-suspended
switches gomgn at one level and off at another.
They a wide range of level control with
just one float. Actuation points are adjustable. A NO (normally open)
switch closes when the float rises. A NC closed) switch opens when
the float rises. They can be installed in a variety of open tank sizes; even as
small as a 55 galion drum.

Free-Floating
Liquid Level Switchgs

* Maxi Pressure: 20 psi

* Maxpfium Temperature: 140° F

* Mig Liquid Specific Gravity: 1
fstall these f;;ee—ﬂoa snap-
agitio witches simply

: insyour mk.’They shaldnﬂo“g

at least 1° from the tank wal, and
need approximately 6" of vertical

movement to activate. Compact 2'4"
Dia. x 3% Ht. makes them ideal in

smal tanks where space is limited.

Each switch consists of an omme ABS thermoplastic float containing a me-

ical switch, and 19.7 . of PVC-jacketed Yo" OD, two-conductor cable.  _USe to actival a pump at a singie-level To 2
ﬁ?&c.‘:zs amps @ 120 VAC and .21 u”wfps @ 240 VAC. :ﬂr*- use 8"{ open) swach. To il tank, use a NC
Conra  Criossmn ATl oG ooty ned s o ot Ve e, POk
Range rl;ia. Lg. o,;d‘ Each (hay/an outiet on the back). Rated for 15 amps @ 120

T 0 30°.... 20V ... 4'Wes"_49045K2..._$64.80 49045K4 ... $86.40 listed and CSA certified.
12° to 157°........ 3% 6. 49045K6....108.00 49045KS...... 122.40 Yo a2 Tank Yo Fill a Tank
.. -Cable Normalfly Openy iy

...... . 51445K31.....$28.72

. §1445K32.... 35.11
51445K33.... 43.62
S1445K34...... 54.26

Heavy Duty Free-Floating )

0
Liquid Level Switches 30
. . 50
* Maximum Pressure: 28 psi

¢ Msaximum Temperature: 140° F
* Minimum Liquid Specific Gravity: .7
The large float (64%4° Dia.x 6%32" HL) on jhese
cable-suspended switches senses level chagljes in
large tanks. They work well in slumries andAi
media. To e a tank, use a8 NO (norryfly open)
switch. To fill tank, use a NC {no iy closed)
switch. Float Is MWopylene. th 16 ft. of
PVC-covered 22/2 cable. Rated for 6 amps @ 2 AC. 4

Single-leve! swilches acluate at one level; t for triggepiig an alarm.

Dual-level switches go on at one level and off at anothes. Meip avoid exces-
sive pump wear by setling actuation points at two levels. fCtuation points are

adjustable between 10" to 50° by moving the control wgioit (i .

m.!’u* Yo Fill a Ta

Closed) the sna i switch
Each s actuated. The swichcis:wncasad in epoxy,m

Swing-Arm Liquid Level Switches

Dual
Lovel Titanium Arm: 250° F

! en-
4 v v e B 47025K39_. 35 60 47025K38...383.60 closed in a rugged PV - with 4 fi. of 16/2
Do vl L.47025K49. /1440  47025Ka8. 11440  Cable: pigiail end. Rated for 10 amps @ 120 VAC and 5 amps
- 5 5 o = NO (normally openy switches are when float amm s
Boiler-Pump Liquid Levgl Switches down. To empty a tank, use a NO
¢ Maximum Presgéire: 150 psi NC (normally closed) switches are closed when float arm is

* Maximum TeqggPerature: 365° F down. To fill 2nk. use 8 NC switch.

« Minimum Ligliid Specific Gravity: .88

These hg auty, -action, sealed merc
switches aje designed for low-water cut-off and feed-
water cgftrol. See-through junction box cover aliows

easy ingpection and servicing. Pipe-mount to the side of
your ighik. Choose from automat?ce and manual reset.

S are SPDT (single pole, double throw), and
ratgh for 4 amps @ 120V and 2 amps @ 240V, AC or DC.
ousing is NEMA 1, cast iron. Float is Type 304 stain-

i Connections: 17 NPT female top and bottom.
Each

49675K11......8276.90
49675K12..... 315.06

With
Automatic Resst
tess steel. UL listed; CSA certified.

With Automatic
With Manual R

and Float-Control Liquid Level Switches

As the rod moves up and down with the liquid level, a snap-action, sealed mercury
Switch activates to open and close electrical circuits. Switch is off when lever is down and
on when lever is up. it will not “snap” to its alternate poskion until the arm has moved a
definite amount. Rated for 10 amps @ 120V and 5 amps @ 240V, AC or DC. Enciosure Is
NEMA 1, 4%, diameter, steel, and has a s window.

Switch with Lever Arm—Add your own lloat and float rod to this switch. Lever is brass
and extends 44" to the right of the enclosure. It has seven holes, spaced 4 apart. Bottom-
mount ba: has two ¥« holes.

Switch Float Control—Use on closed, nonpressurized tanks. Minimum level
required to activate switch is 4°. Includes two brass floats that are 2'4" Dia.x 542" Ht., 8 4
Type 303 stainless stee! rod, and ag'ﬁubte brass stops at the top and bottom.

Switch with Counterbalanced t Control—Has adjustable deadband; minimum
level change required is only 2°. Bottorn-mount basepiate has two %" holes. Includes
two cyli al brass floats that are 2'A4” Dia. x §'%4" Ht., a 4-ft. Type 303 stainless steel rod,
and adjustable brass stops at top and bottom.

Switch with Lever Arm 4944K11.....$118.61
Switch with Float Control AD44K12...... 242.79
Switch with Counterbalanced Float Control .............cccocriecnennnnnn 4944K13..... 278.54

448 McMASTER-CARR
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Search

Catalog No. 395 (PDF) Keyword(s)

Item Details

]

lRepair Parts Services Resources Company info ContactUs Find A Branch ‘'Worlc

” Advanced S«

1

< Back

Pumps & Plumbing > Sump, Effluent and Sewage > Sump Pumps

Pump,Sump,1/3 HP

Submersible Cast Iron Sump Pump, Rated
Commercial/lndustrial, HP Rating 1/3, Voltage @ 60 Hz 120,
Current @ 120 VAC 6.8 Amps, Manual Operation, Water
Flow @ 5 Feet of Head 65 GPM, Shut Off @ 30 Feet,
Discharge NPT 1 1/2 Inches, Maximum Soild Handling 1/2

inch, Maximum Temperature 104 Degrees F, Cord Size 14/3

x 15 Feet Long, Fits Sumps 12 Inches in Diameter x 24

Inches Deep or Greater, Pump Diameter 8.52 Inches, Height

11.76 Inches

Grainger ltem: _ 3BB73 Ship Qty 3 1
Price (ea) : $184.25 Sell Qty (Will-Call)®@ : 1
Manufacturer: DAYTON  Usually Ships (2): Today
Mfg. Model#:  3BB73 Catalog 395 Page: 3088 (=

Qty.
~uf Add to Order

+* Campare Alternates

Price shown may not reflect your price.Log-in above,or dlick here to register.

NOTES & RESTRICTIONS
See Catalog 395 Page ff5) for application and/or safety information.

OPTIONAL ACCESSORIES

Float Switch Economy

Economy Float Switch,Voltage@60Hz,115V,Cord Length 15
Feet, Wire Gauge 16, Starting Current 60 Amps, Maximum
Running Current 10 Amps, Pumping Range
Minimum/Maximum
Price (ea): $33.25
Grainger ltem#: 3BY59

S -
S o Order

Usually Ships @ : Today

Alarm,High Water,120v

High Water Alarm, Diameter 3 1/2 Inches, Height 6 1/2
Inches, Width 4 1/2 Inches, 120 VAC, 80 dB Horn, 60 hz,
Self Contained, Metallic Enclosure

Price (ea): $62.33 Usually Ships (3} : Today
Grainger Item#: 1D002

Qty.

| ~f Add to Order

TECHNICAL SPECIFICATIOM

Type

Amps

Volits

Base Material

Discharge NPT
(in))

Height (In.)

Dia. (In.)

Max. Head (Ft.)
Cord Length (Ft.)

GPM of Water @ 5

Ft. of Head

GPM of Water @
10 Ft. of Head

_ GPM of Water @

15 Ft. of Head

GPM of Water @
20 Ft. of Head

GPM of Water @
25 Ft. of Head

Housing
impeller Material
Shaft Material
Top Material

For Use With

Commercial Sum
6.8
120

Cast lron
1112

11 3/4
91/8
30
15

65
57
45
30

15

Cast tron
Cast Iron
Stainless Steel
Cast iron

Nonflammable Lit
Compatible with f
Materials of Cons
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N Advanced Search

HVAC > Filters > Extended Surface Filters

Air Filter,24x24x12

Air Filter, Filter Efficiency 90-95 Percentage, Capacity 2000
CFM, Initial Operating Resistance (WG) 0.65 Inch, Final
Operating Resistance (WG) 1.50 Inches, Media Area 125
Square Feet, Nominal Depth 12 Inches, Nominal Height 24
Inches, Nominal Width 24 Inches, Cartridge

Grainger Item: 5W921 Ship Qty 3: 1

Price (ea): $94.05 Sell Qty (Will-Call)@ : 1
Manufacturer: AIR Usually Ships () : Today

HANDLER  Catalog 395 Page: 3574 8
Mfg. Model#: 19255242412

Qty.
v o Jf o Add to Order
| «* Compare Alternates

Price shown may not reflect your price.Log-in above,or click here to register.

NOTES & RESTRICTIONS

See Catalog 395 Page f% for application and/or safety information.

OPTIONAL ACCESSORIES

Air Filter Gasketing

Filter Gasketing, Roll, Length 75 Feet, Width 13/16 Inch,
Thickness 1/8 Inch, Black Neoprene Foam With Adhesive
Backing, Maximum Temperature 220 Degrees

Price (ea): $11.94 Usually Ships (2}: Today
Grainger Itemi#: 6C523

Qty.

~if add to Order

Air Filter Gasketing

Filter Gasketing, Roll, Length 50 Feet, Width 13/16 Inch,
Thickness 1/4 Inch, Black Neoprene Foam With Adhesive
Backing, Maximum Temperature 220 Degrees

Price (ea): $12.00 Usually Ships (3 : Today
Grainger ltem#: 6C524

Qe .

S’

) & Add to Order

ALTERNATE PRODUCTS

Air Filter,24x24x12

V Bank Mini Pleat Air Filter, Filter Efficiency 95 Percentage,
Capacity 2000/2500/3000 CFM, Initial Resistance
0.36/0.50/0.64 Inches, Recommended Final

Price (ea): $174.25 Usually Ships @ : Today
Grainger ltem#: 4E412

TECHNICAL SPECIFICATIONS

Item

Filter Efficiency
(%)

Capacity (CFM)

Initial Operating
Resistance (In.
WG)

Final Operating
{In. WG)

Media Area
(Square-Ft)

Nominal Depth
{in.)

Nominal Height
{in.)

Nominal Width
{In.)

Carton Quantity

Characteristics

Design

Frame/Header
Material

Max. Temp. (F)

Standards

Cartridge Filter
90-95

2000

0.65

150
125
12
24

24

1

Glass Microfiber Filter
Media is an Inherently
Stable Material, Water
Resistant and can
Withstand Intermittent
Exposure to Water

Corrugated Aluminum,
Maintain Even Spacing
Between each Media
Pleat and Allows Total
Unrestricted Air Flow to
the Entire Media Pack

24-gauge Galvanized
Steel which Helps
Eliminate Handling
Damage and Assures
Safe, Long Filter Life

200

Classified as to
Flammability only, Class
1 R13458

For Industnal,
Commercial or



1

()

1

Qty.
Application
TR A Add to Order
| «* Compare Alternates
Air Filter,24x24x22in Function

Fiberglass Pocket Air Filter, Filter Efficiency 80-95
Percentage, Number of Pockets 6, Media Area 50 Square
Feet, Capacity 2000 CFM, Initial Low Resistance

Price (ea): $42.90 Usually Ships (3 Today
Grainger Item#: SE840

Header Size (In.)
MERV

Qty.

R i Add to Order
[ «» Compare Alternates _

Filter,Rigid,24x24x12

Rigid Filter, Filter Efficiency 90-95 Percentage, Capacity
2000 CFM, Initial Operating Resistance (WG) 0.66 Inch,
Final Operating Resistance (WG) 1.50

Price (ea): $83.45 - Usually Ships @) : Today
Grainger tem#: 5W915

Q.

e i Add to Order
| «% Compare Alternates

Air Filter,24x24x22in

Synthetic Pocket Air Filter, Filter Efficiency 90-95
Percentage, Number of Pockets 6, Capacity 2000 CFM,
Nominal Height 24 Inches, Nominal Width 24 Inches,

Price (ea): $40.25 Usually Ships @) : Today
Grainger Item#: 6B641

Qty.

o ~f Add to Order
+«* Compare Alternates

LD ULMUVLIG Dutwis QD
Hospitals. Nursenes,
Food Processing Plants,
Pharmaceutical
Manufactunng, Compute
Equipment Rooms and
Electronic Assembly
Areas

Remove Bacteria, Poller
Smoke. Dust Particles
and Chemical Pollutants
from the Air

13/16 x 11/16 D
14

Home | Services | Resources | Company Info | Contact Us | Find A Branch | Help | Site Map
Investor Relations | Terms of Access | Terms of Purchase | Privacy Policy (Rev:10/20/2002)

© 1994 - 2004 W.W, Grainger, Inc. All rights reserved.
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Extended Surface Standard
Capacity Pleat Filter, Media
Area 11.2 Square Feet,
Nominal Height 20 Inches,

Manufacturer: AIR HANDLER
ﬂ\ger itend: 2W233
IIL
. 2] Today
N ca): $5.99

Qty:
i ADD TO ORDER

()

HVAC > Filters > Type Pleated Air Filter

Filter,Pleat,24x24x2

Extended Surface Standard Capacity Pleat Filter, Media
Area 12.7 Square Feet, Nominal Height 24 Inches, Nominal
Width 24 Inches, Nominal Depth 2 Inches, Height 23 3/8
Inches, Width 23 3/8 Inches, Depth 1 3/4 Inches, Moisture
Resistant Frame, Synthetic Fiber Fill, Metal Face. Only
shipped in quantities of 12.

Grainger Item: 2W235 Ship Qty () 12
Price (ea):  $7.61 Sell Qty (Will-Call)® : 1
Manufacturer; AIR Usually Ships (3 : Today

HANDLER  Catalog 395 Page: 3568 %
Mfg. Model#: 13024242

Qty.
sfl Nf Add to Order

| «+ Compare Alternates

Price shown may not reflect your price.Log-in above,or click here to register.

NOTES & RESTRICTIONS
See Catalog 395 Page f4) for application and/or safety information.

ALTERNATE PRODUCTS

Air Filter,24x24x2

Metal Faced Fiberglass Air Filter, Nominal Height 24 Inches,
Nominal Depth 2 Inches, Nominal Width 24 Inches, Height
23 3/8 Inches, Depth 1 5/8 Inches,

Price (ea): $3.57 Usually Ships ) : Today
Grainger ltemi#: 5W507

Qty.

R R T R ~f Add to Order
+«* Compare Alternates

Filter,Panel,24x24

Three Ply Polyester Ring Panel Filter, Actual Height 24
Inches, Actual Width 24 Inches, 15/40 Media, Carton
Quantity 24. Only shipped in quantities of

Price (ea): $5.96 Usually Ships 3 : Today
Grainger ltem#: 6B791

) «f Add to Order

% Compare Alternates &

o mr——— s e - PSP R PR

Filter,Pleat,24x24x2
Extended Surface High Capacity Pleat Filter, Media Area
18.1 Square Feet, Actual Height 23 3/8 Inches, Actual Width
23 3/8 Inches, Actual Depth 1 3/4 inches,

&:’A*A‘;u

.,
da

TECHNICAL SPECIFICATIONS

Nominal Depth 2
(in.)

Nominal Height 24
(In)

Nominal Width
{in.)

Pleats per Linear
Feet

Nominal Pleat (%) 40
Medium Velocity

24

10

(FPM) 375
Med. Initial

Resistance (In.) 018
Avg. Atmospheric 20 to 25

Efficiency (%)

Filter Pack Heavy-duty, Moisture
Enclosure Resistant Die Cut Frame
Recommended

Final Resistance 1.0

(in WC)

High Initial

Resistance (In.) 026

High Velocity

(FPM) 500

Max. Temp. (Deg.

F) 150

Media Area (Sq.-

Ft) 12.4

UL Listing Class 2 (R13458;
Actual Depth (In.}) 13/4

Actual Height (In.) 23 3/8

Actual Width (In.) 23 3/8

Carton Quantity 12
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Grainger Iltem#. 6B924

Qty.

[ «f Add to Order
[ «® Compare Alternates

Home | Services | Resources | Company info | Contact Us | Find A Branch | Help | Site Map
Investor Relations | Terms of Access | Terms of Purchase | Privacy Policy (Rev:10/20/2002)
© 1994 - 2004 W.W. Grainger, Inc. All rights reserved.
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Air Stripper System Including Towers
AS-210 and AS-220, Blower, Ductwork
Accessories, Miscellaneous and
Drawings
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ENVIRONMENTAL SERVICES, INC.
Rermedial Management & Construction




Air Stripper System
Operation and Maintenance Manual

@\yne.

Water Treatment Division

CLIENT: CREAMER ENVIRONMENTAL, INC.
PROJECT NO. 04-0611
TREATMENT PLANT MODIFICATIONS
OU-2 SOUTH IRM
FORMER UNISYS FACILITY
GREAT NECK, NEW YORK
NYSDEC SITE ID NO. 130045
FOR
LOCKHEED MARTIN CORPORATION

LAYNE PRODUCTION NO. 70-1458

For Service Call: 800-269-4590
or fax to: 732-469-7966
or write to:

97 Chimney Rock Road
Bridgewater, NJ 08807
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LAYNE CHRISTENSEN COMPANY

WATER TREATMENT DIVISION
AIR STRIPPER REPLACEMENT CAP

DATA SHEET

Project Information:
A. OWNEI ... eeceeeeceeeee e e e ceceeer e s e e e e sasennnsamennean Lockheed Martin Corporation
B CUSIOMET ...t Creamer Environmental
C. ENgIneer: ... e Arcadis
D Installation Location:...........c.coeeeviierircceeeccrennennns Great Neck, NY
Tagging Information:
A Layne Production Number:............ccceeeennenne. 70-1458
Column:
A Model Number:..........cccnmiiiiiiiie e, PCS-108.24
B. QUANIEY ..o 2
C. Design Water Flow: ...........ooviivmiiieeeeecceennen. 600 gpm
D. Design Air FIOW: ....ccccciiiiiiieecmeeerceeeen 5,000 cfm
E. Diameter.. ..ot 9 ft 0 inches
F. Approximate Overall Height (Cap Section)........ 5 ft- 4 inches
G. Inlet Pipe Size: .....ooieeeeeeeeeeee e, 12" (#1), 10" (#2)
H. Material:.........c.corre e 5052-H32 Aluminum
I Coatings:

1. INtEHION: ... e Mill Finish

2. EXterion: ... Mill Finish
Liquid Distribution:
A PrMary: ... e Orifice Tray
B. Material:........ccuieeriiiie e 304 stainless steel
C. Distribution Header Material ............................ 304 Stainless Steel
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PACKED TOWER/SYSTEM HEAD LOSS

Job Number: 70-1458

' Location: Great Neck, NY

Engineer: Arcadis
Date: 3/12/2004
Initials: MSM

Customer:. Creamer Environmental, Inc.

Operating Data
70 = Design Temperature, F
6.6 Design Pressure, in. w.c.
70 = Standard Temperature, F
14.7 = Standard Pressure, psia

Packing Support Data
70.00% = Percent Open Area, sqft
1.5 = Aperature Width, inches
1 = Number of Supports

Distributor Tray Data
10.75

8 = Number of Air Stacks
1 = Number of Trays

Screened Air Qutlet Data
0 = Window Height, inches
0 = Window Arc Length, inches
0 = Number of Windows
0.00% = % Open Area of Wire Mesh

inlet Ductwork Dimensions
0 =Height, inches
0 = Width, inches
18 = Diameter, inches
30 =Length, feet

HEADLOSS SUMMARY

Packing Support :
Packing :

Distributor Tray :

Mist Eliminator :
Screened Air Outlet :
Ductwork L osses :

Air Filters at Changeout :
Safety Factor :

20.00%

Total Headloss Through System :

r

A 4

= Diameter of Air Stacks, inches
9 = Length of Air Stacks, inches

0.00% = % Open Area of Expanded Metal

0.00034
0.48619
0.01164
0.04989
0.00000
1.00000
0.00000
0.30961

1.858

Tower Data
108 = Tower Inside Diameter, inches
780 = Max Water Flow, gpm
5000 = Max Air Flow, cfm
Packing Data

JAEGER = Packing Manufacturer
2 = Nominal Packing Size, inches
50 = Total Packed Bed Depth, ft

Mist Eliminator Data
108 = Diameter of Mist Eliminator, inches
63.62 = Actual Area, sqft
11.60 = Minimum Required Area, sqft

Air Filter Data
0 = Total Fiiter Area
0 = Pre-filter thickness, inches
0 = Final Filter Thickness, inches

Discharge Ductwork Dimensions
0 = Height, inches
0 = Width, inches
18 = Diameter, inches
10 = Length, feet

inches H20
inches H20
inches H20
inches H20
inches H20
inches H20
inches H20
inches H20

= 1.5*(Uact / Umax)’

inches H20

THIS INFORMATION IS THE PROPERTY OF LAYNE CHRISTENSEN CO. AND IS LOANED TO YOU SUBJECT TO RETURN ON DEMAND. ITS CONTENTS ARE CONFIDENTIAL AND MUST NOT BE COPIED OR

GIVEN TO ANY THIRD PARTIES FOR USE UNLESS AGREED TO BY LAYNE.
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PACKED COLUMN AIR STRIPPER
DESCRIPTION OF OPERATION

The purpose of the packed column air stripper is to remove dissolved gases and
volatile compounds such as organic solvents from the water to be treated. This is
accomplished by passing the contaminated water through a packed bed in contact
with a counter-current stream of air. The packed bed is designed to promote intimate
contact between the water and air, so that the maximum transfer of gases and volatile
organic compounds from the water stream to the air stream can occur.

Water is introduced into the top of the column and, after passing through a
specially designed water distributor to insure even distribution, flows by gravity down
through the packed bed which consists of molded plastic, metal, or ceramic shapes
specifically designed to maximize the contact with the air stream described above.
After passing through the bed the water is collected in a collection pan or holding
chamber at the base of the column before being discharged.

Air is introduced at the base of the column above the holding chamber, and rises
by induced or forced draft through the packed bed. After receiving the contaminants
from the water stream, the air is passed through a device to eliminate water droplets
from the air stream and is discharged from the top of the column.

Air stripping is, in theory, a simple process, but to operate at maximum efficiency
all components of the system must be carefully engineered. Changes in operating
parameters (process flow rates, contaminant concentrations, etc.) will affect the
operating balance of the system and must be examined on a case-by-case basis to
determine their influence on process efficiency.



Cold Weather Operation



INSTRUCTIONS FOR COLD WEATHER OPERATION

Air stripping systems are generally unaffected by cold weather. However, there are a
few points to be aware of:

1.

During normal operation, strippers do not tend to freeze. This is because the feed
water is at the relatively constant groundwater temperature, usually 50-60°F. The
heat capacity of the water is overwhelmingly larger than the heat capacity of the

air. The cold air passing through the column is unable to cause any freezing
regardless of its temperature.

. During periods of inactivity, the water in the base of the stripper may tend to
freeze. The period of inactivity before freezing will occur must be judged based on

the thermal mass of the water retained in the base and the ambient air
temperature. If the period of inactivity will exceed the judged safe period, then the
water in the base must be drained along with that in any unprotected pipelines.

Normal on/off cycles of automatically controlled systems do not generally present
freezing problems.

. Removal efficiency may be slightly affected by low air temperatures. If the effluent

quality is near the allowable maximum concentration at higher air temperatures,
then the effluent should be monitored as temperatures drop to insure that the
quality does not exceed the allowable maximum. The effect on removal efficiency
is minimal in most cases. If the stripping system has been operating satisfactorily
at normal ambient temperatures, the safety factors employed in the design of
these systems will normally accommodate the small drop in removal efficiency
without exceeding the allowable effluent concentration.




Tower Maintenance




TOWER MAINTENANCE

Low cost operation and ease of maintenance make air stripping systems simple to
manage. The only moving part in the system is the fan delivering the air. The column
intemals should require no regular maintenance unless very high suspended solids
levels are encountered in the influent water or dissolved iron levels in the water are
inordinately high.

In order to keep the packed column system operating at optimum efficiency, there are
typically several subsystems that must be maintained: blower, water influent pump(s),
water effluent pump(s)—if any—control/metering equipment and the packed tower.

Instructions for the inspection and maintenance of the blower and pump(s) are located
elsewhere in this manual. The individual component manufacturer's recommendations
should be followed in order to keep the equipment functioning properly. This also
applies to all control and metering equipment included in the air stripping system.
Special attention must be given to sensitive instrumentation in order to assure accurate
readings and long life.

The packed tower itself has several components that should be inspected on a regular
basis—the interval between inspections is directly related to water quality and will vary
from system to system. These components include: the tower shell, the mist
eliminator, the water distribution system and all gasketed fianges.

TOWER SHELL

The tower shell is fabricated from 5052-H32 aluminum. This material is an
aluminum/magnesium/chromium alloy which has a high resistance to corrosion. The
alloy serves well under severe conditions of atmospheric exposure and is commonly
used for aeration systems and packed column air strippers in water treatment.

Aluminum alloys owe their high corrosion resistance to a natural oxide film, formed
when oxygen in air or dissolved in water contact the aluminum. This oxide film is very
thin but highly resistant to most forms of attack; It is chemically inert and does not
dissolve in most chemicals. If the surface is gouged sufficiently to remove the film, it will
reform immediately upon contact with oxygen in the atmosphere.

The tower has been lined with an epoxy coating system. This system is extremely
durable and should last the life-time of the vessel, however, occasional inspection is
necessary to ensure its integrity. Whenever possible, inspect the intemal surfaces for
cracks or pealing. In the unlikely event that cracking or pealing occurs, simply grinding
down the affected area and re-coating with a compatible system.




General inspection of the tower shell consists of a simple "walk-by" inspection normally
accomplished during daily activities with the system. There is not a great deal that can
go wrong with the tower shell. Of course any structural damage due to vandalism or
major seismic events should be noted, reported and repaired to avoid any additional
damage. Structural damage is, however, highly unlikely.

As a general maintenance rule the tower shell, near the ground, should be rinsed when,
and if, mud or dirt build up.

TOWER INTERNALS

Inspection of the tower packing and tower intemals is accomplished through the use of
tower manways and inspection ports. The number of manways and ports will vary
depending on the tower size. If the situation indicates that fouling of the packing will not
be a problem, the tower may not have any manways or inspection ports.

The upper manway, located in the tower, provides access for inspection of the water
distribution system. Safe access to the manway is available by means of a man-lift or
bucket truck only. With the manway cover removed the water distributor, mist eliminator
and packing can be inspected.

Evidence of sand, clay or scum on the distributor or packing should be noted; a hand
held brush can be used to test the thickness and tenacity of any deposits. The mist
eliminator should also be examined for buildups of any kind.

After inspection, if cleaning is necessary, use a brush and mild acid or chlorine solution
to loosen dirt and/or scum. Rinse any cleaning solutions after cleaning. Upon
completing the inspection—and cleaning when necessary—check the manway gasket
and replace it if necessary; remount the manway hatch and bolt down tight.

It is critical to keep in mind that a little dirt buildup is common and it is not necessary to
clean the tower intemals every time the hatch is opened. In fact, the frequency with
which the tower is inspected is directly related to what is discovered with each
inspection. Generally the tower should be opened within the first 6 months and then
once a year thereafter. in some cases it may be necessary to inspect more often while
in others, the manway may be removed only once in 5 or 10 years. The correct

frequency of inspection can only be determined by experience and is directly related to
the quality of the incoming flow.



TOWER PACKING

The tower packing is the most critical part of an air stripping system. Generally itis a
randomly-dunmped polypropylene packing that can come in a variety of shapes. It

provides the surface area over which water can flow and break up and from which
droplets can fom.

During the air ‘stripping process air and water mix vigorously within the tower; as a
result, oxygen is added to the water and volatile compounds such as volatile organics,
carbon dioxide, and hydrogen sulfide are removed. The addition of oxygen can lead to
the oxidation Of dissolved metals such as iron. The oxidized iron will come out of

solution and oVver a period of time can collect on the surface of the tower packing and in
the tower collection basin.

In addition to iron, the presence of iron bacteria or any active bio-culture can lead to a
biological buildup within the packed tower. Finally, the removal of carbon dioxide may
affect the chemical equilibrium of the water, possibly leading to a scale forming water.
Scale, in the form of calcium carbonate may or may not deposit on the tower packing.

A careful exarmination of all the chemical constituents in the water must be conducted to
fully assess the potential effects in the air stripper.

There may be several places on the tower where the packing can be inspected. If the
tower is equipped with a manway(s), the packing can be easily inspected by removing
the cover(s).

Once the manway cover has been removed the packing should be inspected for

evidence of discoloration, orange tint indicating iron buildup, slimy film of any kind and
off-white buildup.

The tower may also be equipped with one or more inspection ports, six to twelve inches
in size. As with the manway inspection, look for buildup and/or discoloration. If the

tower has no manways or inspection ports, the top of the packed bed can be inspected
by unbolting the top of the tower and removing it.

Finally, the sump manway can be used to inspect the packing. By removing the cover
plate, access to the tower basin is attained. Look up into the packing and support tray
and down into the basin. Any buildup or settled material should be noted. Regardless

of the way in which the packing is to be inspected, the system must be shut down
beforehand.



As with the tower internals, the frequency of inspection will vary with the site. An initial
inspection using the inspection port should be conducted during the first three months
of operation and generally every six months to one year thereafter. If the tower does
not have any manways or inspection ports, the condition of the packing can be
monitored by frequently checking the blower static pressure (or air volume) and the
removal efficiency of the tower. If either an increase in blower static pressure (decrease
in air volume) or a decrease in removal percentage is noted, it may be due to build up

.on the packing. Other possible causes would be higher than normal water flow through

the tower and electrical or mechanical problems with the fan. If the packing appears to
be the cause, it should be inspected as soon as possible.

If a buildup is noted it may be necessary to treat the packing. Before this is done it is
recommended that a Layne technician be calied in to inspect the tower to determine
whether cleaning is necessary.

If cleaning is necessary, a dilute acid or chlorine rinse is recommended. A proper wash
should be run at a rate greater than or equal to 10 gpm/sq ft. The blower should be
shut down and the system run in a recycle mode, using the tower basin or an available
storage tank as a reservoir and the effluent or fed pump as the recycle pump. If the
buildup is biological, superchlorinate the recycle water and monitor the chlorine residual.
If the buildup is inorganic use a mild acid. If an acid is used it will have to be neutralized
with lime or caustic soda prior to discharge to the sewer. It may be necessary to flush
the recycle water and replace with fresh water if the buildup is excessive.

It is important to stress that the cleaning requirements will vary from tower to tower. In
the majority of cases involving drinking water supplies, cleaning will only be necessary
after years of operation, if at all.

FLANGED CONNECTIONS

Any time a flanged connection—nozzles, pipes, tower body flanges—is separated, the

gasket in place must be inspected and replaced, if necessary. If in doubt, replace the
gasket.
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" MAINTENANCE PROCEDURE

Use the following procedure as a guidelihe. You may develop your own schedule.
However, it is highly recommended that you follow these suggestions.

Monthly intervals of the inspections are for average conditions. Simply conduct the
blower maintenance inspection once a month, unless conditions require it be done
more frequently, and the rest of the tower annually. Helpful hint: conduct the
maintenance on the first of every manth, and the annual inspection in the month of its
original startup.

It is important to develop a specific routine and follow it. You should keep records of
all repairs and changes done to the tower, and a detailed account of all observations.
A history of the tower is_a useful tool in determining the performance of the tower.




SITE:

DATE:

BLOWER(S) AND ACCESSORIES

oDoooooaa

Correct the alignment of the sheaves.

Tighten loose belts.

Replace wom or cracked belts.

Clean and/or replace air filters.

Lubricate motor and fan bearings.

Replace worn or cracked flexible ductwork connections.
Check fan blades for residue buildup.

TOWER FOUNDATION

o

O
g

Check foundation for evidence of settling (cracking, buckling, etc.)
Check anchon‘ng system for secureness.
Examine condition of the clearwell.

PACKED TOWER

OoOooooooa

Check shell and piping for leaks and wear.

Clean air outlet screens.

Tighten bolts on flanged connections.

Replace womn, cracked, or leaking gasket material.

Inspect packing for staining and/or deposition.

Examine the distributor tray and sump for staining and/or deposition.
Examine mist eliminator for staining and/or build-up.

Remove debris from the distributor tray and sump areas.

Gather tower influent and effluent water quality data.
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INSPECTION SERVICE

Adequate inspection and maintenance is essential to the continued successful
operation of your plant.

Layne Christensen Company maintains a field service department especially

organized for inspections, repair and maintenance work, as well as complete
equipment reconditioning.

When troubles arise, we suggest that you first contact us for a preliminary
investigation if the cause of the trouble is unknown. Our investigating engineer may
then issue complete instructions and determine repair materials required to assure

that our field crew will be fully prepared to made the repairs in a minimum amount of
time.

CONTACT DIRECTORY
Equipment Compan Contact Phone #
Air Stripper Layne _ Chris Horan 1-800-269-4590
Blowers :
Air Filters
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REMOVABLE MIST ELIMINATOR
KOCH-OTTO YORK STYLE NO. 241
POLYPROPYLENE

(SHIPPED TO SITE IN PLACE)

REMOVABLE DISTRIBUTOR TRAY
LAYNE-WTD MODEL NO. SDT-701458.SS
GRADE 304 STAINLESS STEEL

(SHIPPED TO SITE IN PLACE)

ELEVATION
(1-REQUIRED TOWER 1, 1-REQUIRED TOWER 2)

TOTAL EMPTY WEIGHT EACH: 850 LBS.

TOTAL OPERATING WEIGHT EACH: 3900 LBS.

PRESSURE DROP THROUGH MIST ELIMATOR: 0.04989 IN W.C
PRESSURE DROP THROUGH DISTRIBUTOR TRAY: 0.01164 IN. W.C.

Rev: 1] As-BuLr [orre:oo/0n/04] Tme: MANUFACTURER'S PRODUCT SHEET
. 97 CHIMNEY ROCK ROAD AIR STRIPPER REPLACEMENT CAP SECTION
lqyne RN a00) 2801850 TREATMENT PLANT MODIFICATIONS
(732) 489-7966 GREAT NECK, NEW YORK

LAYNE CHRISTENSEN CO. - WATER TREATMENT DIVISION

THS IFORMATION 1S THE PROPERTY OF LATNE CHRSTENSEN AND S LOANED | RUMOCR: 70-1458 SCALE: MTS.
T0 YOU_ SUBJECT TO RETURN ON DEMAND. ITS CONTENTS ARE CONFIDENTAL [DRN:  AmD  |DATE: 03/71/200¢ | DRAWING NUMBER | REV.
AND MUST NOT BE COPIED OR GVEN TO ANY THIRD PARTIES FOR USE OR 176A5435 |

EXANNATION UNLESS OTHERWISE AGREED TO IN WRITING BY LAYNE CHRISTENSEN. | CHK: DATE:

10 - S:\DRAWINGS\DWGS\ 100 — Aeration Equipment\170 — Air Stripper Components\176 - Custom Details and Ports\176A5435.dwg ~ Fri, 1 Oct 2004 — 10:46
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K4 KOCH-OTTO YORK'

SEPARATIONS TECHNOL.OGY '

A Koch-Ohtech, LP butiness group .

D Types of Mist Eliminators

‘-
Almost all mist eliminati on equipment falls into four classes:
vane assemblies of chevron-shaped blades, cyclones, knitted Knlited Mesh  Vane  Cyclone  Flber Bed
mesh types, and fiberbeds. Cost 1 23 3.5 10
Gas Capacity H €15 1520 1
Efficlency 310 10-40 7-10 <0.4

When the vesscl size is not sct by the mist eliminator,
such as packed or tray towers, heat exchangers or

Pressure Drop, <25mm  <t080mm 200-350mm 50-500mm

. , . wC (17 (04°-3.5) (8"-44") (2°-207)
cvaporators, the practical starting point is ofien the mesh
pad type. DEMIST ER* knitted mesh mist eliminators Liquid Gepacity 5 10 10 1
provide high separation cfficiency at the lowest installed Sotd
le' Handling 3 10 10 h]

Table 2. Selection guide for choosing from the various common
mist eliminction aquipment. The relafive scale used in several
. . . . .. calegories is based on 1 as the lowest, and e others are

If the mist contains solid particulates, viscous, sticky liquids, scaled.

or if large slugs of liquid occur, the fouling resistant
FLEXICHEVRON* mist climinator, o, in extreme cases,
ta'ngcnlial inlet multi-cyclones, may offer a better solution.
Thesc concerns have made this equipment the standard

starting point in industrics like oil & gas production.

For applications imvalving sub-micron particles, FLEXIFIBER*
mist eliminators provide excellent solutions.

While these comments help clarify selection, your final
selection should be made only after reviewing your

application with an equipment designer of proven expertise.
KOCH-OTTO YORK*, provides an cnormous resource 1o
help you make the best choice for your particular application.

Where the vessel size is set by the mist eliminator, then the
benefits of high capacity FLEXICHEVRON* mist eliminasors
or SpiraFlow™ Cyclonc mist climinators could be the most
cost cffective overall solution.

i

ghes
—trsme b

arr

DEMISTER® mist eliminatos style 709, In stainless steel.




FLEXIMESH Mist Eliminators

Efficient and economical for a wide range of applications e
L « High collection efficiency KochDwmet | _Densty || Surface Area_ TVORE
« Lowest installed cost Style No LA ) Ky/M | FTAT | MY/M
420 RO | ™ 5 | 37 976
* Low pressure drop - 420 g8 | 3 || B | %0 o1
« Fast delivery and service 430 90 | w4 || 8 | M 982
FLEXIMESH® Mist Eliminators are porous 2o 8w w5 s
blankets of knitted 1metal or plastic wire mesh 39 B8 % B B
custom-designed for a client’s specific application. 22 201 3B |40 | we x9
These mist eliminators collect essentially 100% of _Ly % i | & | R | &9 ‘J_.
all liquid particles 2 to 5 microns in diameter,
depending on design parameters. They are also The versatility of these FLEXIMESH® Mist
offered as liquid/liquid coalescers. Eliminators makes them ideal for use in absorption
Available in virtually any size or shape, in a and drying towers, evaporators, distillation towers,
broad range of metals or plastics, individual styles stripping columns, scrubbers, steam drums,

of FLEXIMESH® Mist Eliminators can be separators, and knockout drums.
supplied to meet specific customer needs. The
chart lists the 12 most popular styles.

L:L/acy -0770 ywez'.' 57y LE ND. 7241
/N FBLyAROPYLENE

Koch Engineenng’s patented FLEXIMESH® VARIEGATED™ Mesh Pad (U S.
Patent No. 4,744 806) provides up 1o 15% higher capacity and up to 25%
jower pressuie diop thon conventionol mesh pods. The variegoted mesh .
design is ideal for tough retrofit situations where conventional mesh pads "*
tend to re-entrain. Vessel siee for new instaliations is also reduced when (

FLEXIMESH® VARIEGATED ™ Mesh Pads are specified. -

Style 2414

VARIEGATLD™

Mesh Pcd/'
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moleculsr weight, pressure, etc, can have 3 marked
affect on droplet size and distribution and would
retult in poor performance for other types of
entrainment separation equipment. Knitted wire
mesh pads, on the other hand, have 8 wide
tolerance for such changes end can continue to give
good separation efficiency over s very wide range
of operating conditions.

As gas flows through the KOCH mesh pad, the
flow streamlines are deflected by the wires. The
inertia of the liquid droplets will be normally too
high for them to follow the streamlines and they

impinge on the wires,

Since the kinetic energy of s droplet is datermined
by its velocity and mass, it is obvious that droplet
size is an important factor in separation efficiency.

On a weight basis, it takes 1000 one-micron
droplets to equsl one 10-micron droplet. At proper
velocities, 8 KOCH mesh ped can remove 3 t0 5
micron droplets at better than 80% efficiency. As
droplet size incresses, efficiencies slso incresse so
that st 8 microns they are on the order of 88% and
with 8 normal distribution of droplet sizes, it can
be expectsd that separation efficlency will be
better than 89.9%. The chart below is typical of
seperation efficiencies obtained using 8 8 thick
KOCH . Style 9310 mist eliminator operating in
the range of 4 to 12 feet per second.
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Normally, 8 4 thickness of mesh pad is sufficient
s for. units of § ta 12 pounds per cubic foot density.
A 6 thickness is normally used-for & pound per
cubi¢ foat material. For the few specisl cases
where droplet sizes ars nesr the lower limits of
¢ Mparation efficiency or where entrainment losding
i§ yéry light, increased thickness of mesh pad will
‘bw’ desible. ft must be remembared that effi.
“viéncy is nat proportional to thickness. Incrested
‘thickhess of mesh causes the sfficiency curve to
- sgymppoticsily. approsch.100% and increased thick-
,,r\tp( fay_oply cause higher pretsure drop and
highier “initisl ‘¢ost without much compensating
benefit. Except for unusual cases, 12 would be
s ; i .

considered a maximum thickness for mesh mist
eliminators. KOCH can furnish any thickness
required st one layer or as stacked leyers.

Allowable Velocity

Like most types of sepsration equipment,
KOCH  mist eliminators work best within their
proper velocity limits, Unlike most other types of
separation equipment, these operating limits ere
quits wide. Acceptable separation efficiency can be
obtsinad over tha range of 20% to 110% of

calculated maximum allowable velocities if liquid
droplets are 25 microne and larger in diameter,
Where significant smounts of small (less than 10
microns) droplets sra Involvad, higher operating
valocities will result in bettar separstion efficlency
because of the grester kinetic energy of the
droplets.

The relationship of operating velocity, droplet size,
liquid and vapor density, lquid viscosity and
surface tension, snd liquid loading is complex. Of
these, the liquid and vapor dnml!{ have the
rmtm Influence on design velocity. Liquid load-
n? and liquid surfsce tension also sffect design
velocity, but for most cases this affect Is relstivaly
minor and can be handled by using a slight safety
factor in the design velocity. The Souders-Brown
correlation may be used for detarmining the
sllowable vapor velocity for wire mesh mist
eliminetors.

This mey be most conviniently representad by 3
form of the Stoke’s 1aw equation using ¢ K’ value
tpecific for the type of mesh baing usad. This
equation is: :

Uuax =K ﬂ.;m EQ."

v

The vaive of “K" that is normaily used is 0.35 for
mesh densities from 9#/ft.3 to 12#/t.3, A value of
0.4 Is normally used for the 5#/ft.3 high capacity
mesh styles and 8 “K” of 0.3 is normally used for
plastic mesh pads such ss Teflon and Polypro-
pylene.

Whers liquid viscosity or sntrainment 1oading are
high or liquid surface ‘tension is quite Igw, or the
fiquid Is dirty, & reduced value of “K” must be

used,

" The curve shown In Figure 3 is for standard mist

eliminstors and slso shows the flooding velocity
correlation of Sherwood, Shipley and Holloway
for dumped rings for comparison. The suggested
design velocity curve ellows for norma! varistions
in liquid ‘loading and surfscs tension etc. The
formuls of Equation 1 calculstes allowable velocity
in terms of vapor loading slone, while the
correlation in Figure 3 shows that both vapor and

\

liquid loading atfect capacity of the mesh pad.
Whare applicetions are encountered which deviste
widely from normal for any of the variables
discussed above, we suggest that KOCH
engineers be consulted for additional information
and help.
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Figure 3. Etfect of liquid entrainmont |oad on oliowable gas
velocity.

Pressure Drop ‘

' Pressure drop across wire mesh pads is usually low,

normally less then one inch of watar, and can be
considerad negligible for most epplications. The
benefit of this low pressure drop is quita significant
in epplications such as vacuum distillation or where
large volumes of air must be moved by fan or
blower. in terms of power required, each inch of
water pressure drop requires 0.158 HP/1000 CFM.

The pressure drop of a wire mesh pad is affected
by both vapor and liquid flow rates. Gas flow
through dry mesh is predominantly turbulent and
the slope of tha pressure drop curve Is about 1.8,
With meth as with packed towers, pressure drop
increases with increased liquid entrainment rates
since 8 grester portion of the void voluma is filled
with liquid snd less volume Is available for vapor
flow. As s result, the points of inciplent flooding
(F) and reentrainment (R) occur et lower wplocities
83 liquid entrainment increases, '
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Figura 4. Pressure drop tor 6-in. wire mash mist sliminater,
maesh style 4210 at various conditions of liquid
toading.
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Figwre §..Prassure drop for 8-in. wire mesh mist eliminaton; '

maesh styls 9310 st various conditions of liquid
toading.

At vary low liquid-loadings (less than 10 Jb./hr./sq.

f1.) collected liquid forms individual drops on the ¢
wires which fall off as the pull of gravity over :
comes the combined forces of surface tersion and
rising gas flow. At higher liquid loads, fiquid foems -
a clearly dafined Isyer in the lower portion of the .

mesh pad. .

At liquid loadings graater than 100 ibse./Mr./sq. ft.,
Increased vepor velocity causes three typical condi-
tions of operation to occur. Thess are:

(A} Liquid entering the mesh collscts in s 1” to
2" deep layer at the bottom of the mesh ped.
Tha depth of this layer does not changs to
any axtent until point F (Figure 4 and B) is
reached.

{8} At vapor flow rates higher then represented
by point F, bubbling liquid rises higher, end
higher into the mist eliminetor with esch
incresse in gas rate. A significant portion of
the mesh vold volume is now occupied by
liquid and pressure drop rises more sharply
and will fluctuate slightly.

(C) At still higher vapor rates, pressura drop
fluctuations increase and the top of the tiquid
level reaches the top of the mash pad and
reentrainment occurs {point R) at the top of
tha mesh,

Because it is difficult to determine Paint F In most
practical applications of wire mesh pads, the “K"
values recommended for use in Equation 1 Include
8 sufficient safety factor to insure that operation
of the pad Is In the region below Point F where
efficiant ssparation of entrained liquid can be
reliably obtained.
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Figure 6. Friction factor, [z, varsus Reynoids numbst, Re, for
wite mesh entrainment separator without entrain=
ment joad.

Figure 6 above shows the Carman correfation for
pressure drop through solid granular materials. The
curve for air flowing through a 8 thick dry mesh
pad is also shown,

The pressure drop through a dry wire mesh pad
may be caiculated by the formula:
22.7
APO-I,“pVU’/g,e’ X o EQ. 2
Since the tatal pressure drop across an operating
wire mesh mist eliminator is the sum of the dry
pressure drop calculated using Equation 2 plus the
additional drop caused by the liquid loading within
the mesh, total pressure drop can be determined by
the expression:

<8P, « 2P, + 4P, EQ.3

Curves for pressure drop at various liquid loadin
rates are shown for KOCH Style 4210 and 931
mesh in Figure 7 and Figure 8. These curves show
the.wet. pressure drop to which must be added the
dry pressure drop calculated from equation 2. The
values $hown are for water. More:viscous liquids
would Mave 2 higher pressure drop at the ssme
liquid and vapor loadings. t '

I almafst all cases the pressure drop of 8 normally
operating wire mesh pad will be about 1” of water
or. Jess . which is negligible for ail but very low
oregsure applications. A rough approximatidn of
0peratiog pressure drop may be foynd by kngwing
thet pressure drop at the calculated maximum
sllowshlé velocity is usually 1.5” of water and
pressure drop varies with the square of gas velocity.
. Thus the formula: . [

: c Uacr)? A
A’v"-5(u_.,:) | . EQa
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Figure 7. Prassure drop correction for entrainment toad for
1tyls 4210 wire mesh,
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Figure 8. Pressure drop correction for entroinmunt foad for
1tyle 9310 wire mesh,

Etficiency

There are four major factors which determine the
separation efficiency of a wire mesh separator,
These are droplet size of the entrainment, diameter
of the wire in the mist eliminator, number of
targets in the path of the liquid droplet and vapor
velocity.

Small droplets are more difficult to remove than
large ones because of the greater mass of the large
drops and thus lsrge drops tend to travel in straight
lines until they contact a target wire, There is a

' ' o
relationship between the ti2e of the liquid droplet
and the size of the terget which can be most
effective in catching it. Studies have determined
that smalier diameter wires will be more efficient
in the remova! of small liquid droplets. Mesh Pads
are available. which use finer than normal wire for
separation of mist droplets. KOCH style #3260
is an example of this type unit,

AN

The thicker the mesh pad and the more layers of
mesh which sre used, the more targats which will
be In the path of the liquid droplet and the higher
the percentage of liquld drops which will be
removed from the gas stream.

Because a mesh pad consists of stationary targets,
it depends upon the velocity of the vapor stream to
provide the inertial force required to Insure a
collision between the liquid droplet end the wire
target, At very low vaﬁor velocitles, small droplets
tend to drift %rough the mesh avoiding the targets.
Normally the velocity range at which efficient
separation is accomplished Is very wide, usually

20% to 110% of ealeulated maximum allowable

velocity. With small droplets, less than 10 microns,
the velocity range for effective separation narrows
and will be 50% to 110% of calculated maximum
sllowable velocity.

In most Industrial applications, droplat size is not
known and measurement may be Impossible or
impractical. Therefors, droplet size must usually be
estimated based upon ths type of mechsnism
which generates the entrainment. The following
broad generalizations may be usad:

Spray — (Twenty microns and up.} Entrainment
from low energy input contact devices such as
distillation columns, low pressure spray nozzles,
evaporators etc.

Miss — (Three micron to twenty micron) Lube oil
from compressors, high energy spray nozzles,

Fog — {Three micron and less)Chemica! reactions,
condensation from saturated gas streams.

A properly designed KOCH miet eliminator is
able to achieve separation efficiencles of better
than 99.9% over s wide range of operating
conditions. The table beiow indicates the relative
performance of various styles of KOCH, mesh
pads. These values were obtainad from lalwner
testing at stmospheric conditions. Retidual entrain-
ment is In parts of liquid per million parts of air by
weight,

THIEKNESS AEBIOUAL

FLENMESH OF MiIsH ENTRAINMENT

’AD LEAVING PAD
1260 4 018
4210 . 0.8
310 P 110
o 4 420
s10 'S 1.0
9110 12" 038

(i
Tert retuits show reletive peri.cmance of various
mesh styies ot the mame pad thickness snd the

increase [n separation efficiency obtained with
greater mesh pad thickness.

In most industrial applications, residus! entrain-
ment of from 1 to 4 parts per million Is scceptable
end this level of performence is easlly obtsined
with 4" or 8 thicknesset of one of the standard
KOCH  meshes.

Installation

Jn smaller equipment where full diameter access
fianges can be economically used, a one-piece ped

will provide the most convenient, low cost method
of instaliation. These units are available in
diameters as lerge as 7 to 8 feet diameter, but are
usually limited to 36" to 42 diameter in most
applications. Mesh is normally 4’ to 8 thick.

In larger equipment, or where a ono-glec- pad is
not possible, sectional pads are used, This type of
construction Is not limited as to size or shape.
Units of up to forty feet diametar have been
producsd as well as those of unusual shape. Mesh
pad thickness s ususlly 4” or 8, but in some
special circumstances could be as much as 24" or
greater.

In order to obtain maximum capacity and perform-
ance, KOCH mist eliminators should be
supported by a grid having a high percentage of
open area, Special grids have been developed for
this purpose. Subwey grating or other similar
supports are not recommended as they obstruct
liquid drainage and can result in fiquid carryover
and inefficient operation.

In the avent that subway grating or similar
supports are used, the gas velocity through the
open portion of the grating must not oxceed the
?ax:mum aliowable velocity as calculated using

Wire mesh sections are securely fastened to individ-
usl grid sections. Mesh and grid ara cut to size and
curvature to properly fit Insids the vessel. Meth is
resillent and is cut slightly oversize so that it will
fit tightly in the vessel. 1t is not necessary to tie
adjacent sections of the mesh pad together,

Where vapor surges are encountersd or in puisating
service. the use of rigid sandwich construction with
top and bottom grids securad together by vertical
tie rods running through the mesh pad is strongly
recommended, .

Detailed drawings ere availabie upon request which

_ show typical mesh installations in a wide variety of

equipment.
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KOCH ENGINEERING COMPANY INC

FLEXIMESH® MIST ELIMINATORS
SECTIONAL TYPE

GENERAL INFORMATION

Mesh pads are constructed slightly oversize to provide a compression fit between sections and the

vessel wall to prevent leakage past the mesh. No gaps should be present in a properly installed pad.
Support grids, if furished, are not as wide as the mesh sections and have a nominal 3/4" clearance
from the vessel wall.

INSTALLATION INS TRUCTIONS

1.

2.

3.

-

Remove any projections or obstructions which would prevent proper installation or good fit
between mesh and vessel wall.

Mesh should be 1 to 1.5 percent larger than vessel diameter for 7.5 pound through 12 pound
density mesh and 2 to 3 percent larger for 5 pound through 7 pound density mesh to insure proper
seal between sections and around outside of pad.

All mesh sections will be tagged for ease of installation. Place sections in vessel starting from
outside and working toward center. Compress each section slightly as it is installed so it is close to
its final location. Do not permanently secure mesh until all sections are in place. The final two
sections can usually be installed by tilting mesh as shown below and pressing into place.

Secure mesh to annular ring and beams with tie wire furmnished. Alternate methods use clamps, “J”
bolts, hold-down beams, etc.

OPERATING INSTRUCTIONS

If the mesh pad has been properly sized, the operating pressure drop will be less than 1.5" of water.

Higher pressure drops indicate the unit has been improperly sized or itis plugged by solids.

Soluble solids may be washed from the pad using sprays, hoses, efc., or the pad may be removed

for cleaning.

If cleaning in solvent is unsuccessful, the pad must be replaced. Consult our Engineering

Department for assistance and recommendations.

SPARE PARTS

None required.

| l PUSH DOWN

GARSEN Y0 YEAEAEY,

2

1275 Bloomfield Avenue < Fairfield, New Jersey 07004
201/226-400 - FAX 201/227-8548
MESH MIST ELIMINATORS +« KNITTED WIRE MESH PRODUCTS
Plant Locations: Fairfield, New Jersey + Houston, Texas
Cailgary, Alberta, Canada +« Bergamo, Italy .o
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9 Series 6400
Centrifugal RB Pressure Blowers

|
Designs 6410, 6420, 6430{6440 § 6450

P
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Design Features

Flangedinletand Outlet

Round punched flanges to fadilitate
the bolting of duct conne ctions. Inlets
and outiets are the same size, and
match ANSI 125/250 # drilling.

Housling

Rugged heavy gauge all welded

steel housing with substantial

framing sections for maximum

rigidity. Standard features include
flanged inlet, flanged outlet, shaft seal,
gasketted inlet and gasketted housing
split (where applicable).

Radial Blade

Superior combination of efficient
operation and rugged, dependable
service.

Balancing

Wheel and shaft assemblies are
dynamically balanced to ANSI S2.19-
1989 spedifications and are either
interference fit or have taperHock
bushings on all models.

Bearings

Heavy duty ball or spiit pillow-block
spherical roller bearings sized for a
generous B-10 life.

Shaft
Tumed ground and polished or fully
machined to close tolerance.

Shaft Seal
Used to reduce leakage thiough the
shaft hole in the housing.

Heavy Duty
Structural Bearing Pedestal

@Nomnegu



General Information

’ Shafts and Bearings Capacities and Pressures

Shafts ‘Catalogued up to 50,000 CFM. Available to 100,000 CFM.
A Selected to have suitable strength and operate well below the Catalogued up to 70" WG. Available to 145" WG.
first critical speed for each maximum dlass condition.

Bearings Temperatures
Anti-friction, grease lubricated, roller type split housing,
manufactured to intemationally adopted standards by High Temperature Operating Limits
i i rddwide acceptance and support services. Without With
ooms?ames haV':"Q :V : for continuozs operation wF::\o a generous Armangemen Cooling ! Cooing Wheet
Beanngs are selecle P g 1&8SBW 300°F 800°F
bearing life. 4 Sisw 150°F —
9F SISw 300°F 650°F
Arrangements
Arrangement Design Fan Size Range
A/1,889-SISW All Designs 25-75
A/4 - SISW Designs 6410 & 6420 25-50
Al4 - SISW Design 6430 ’ 25-55
A/4 - SEW Design 6440 25- 60
Al4 - SISW Design 6450 25-65

Series 6400
RB Pressure Blower Wheel

e Normhern Brower Radial blade (RB) Pressure Blowerwheelis  Performance for these diameters is determined using Northem
- designedto generate high pressure ina single-stage blower. Blower's FanFinder™ computer program.

Blades are formed from heavy gauge high strength low alioy steel,
stainless steel or other special metal construction.

The fans are offered in a family of wheel
designs with overlapping performance L

ranges. The wheels progress from large @ __a |
diarmeters with narrow blades to small E

diameters with wide blades, so that a

. |

{
Iﬂ:ifJ

perfectly sized fan can be supplied for _j
the job. The impellers are available | |

from 85 to 100% of nominal diameter in a "

a fixed width housing. Radial Blade 6410 6420 6430 6440 6450

Standard Fan Features

« Heavy Duty Ball or Split Pillow Block Spherical + Punched, flanged inlet and outlet to match ANS! 125/
RollerBearings 250# drilling

« integral Bearing Pedestal * Continuous welded housing

+ ShaftSeal 3/16" thick for sizes 25 to 35

- Hinged, flush mounted access door 1/47 thick for sizes 40 to 70

3/8" thick for sizes 75 and larger

-~ @ NORTHERN
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NORTHERN - =ncves Performance Range

Winnipeg, MB, Canada R2C 2Z8

® ", 2042224216 <t 204.222.7601 cgs
BLOWER 5 v aertharmblowes com | Standard Conditions

6420 6430 6440 6450 [

Design 6410

120 T T ]
130
120

110
100
90
80

70

60

50

40

30

20

Static Pressure (Inches Water Gauge)

10 - - 1

100
200
300
400
500
600
700
800
900
10,000 -
20,000
30,000
40,000
50,000
60,000
70,000

7,000

8,
9,

80,000
90,000
100,000

1,
2-
3,
4,
5
8,

Volume Flowrate (CFM)



" ' ~
“8" NC TAP ) .
"D" DIA. MAX ml DIMENSIONS IN INCHES
2 HOLES Teg  |LoAD|IINCHES JaRPR
EAH no | $5[c{w| |io|ale]clo|e|me
Bwe | B
sLack | 48 Ll olaluls
w oy M 2| 104 ¢ B},M thity “z&"ﬁ 2 A
FIG " A e!‘ttzur 120
Egééx 170 : L
] ) 3 nwier
roe ‘;’;g ‘o.so.‘ zzz "’""7355‘
¢ © GRAY [ 550
PLASK | 230
RED 828 : .
_ s Ot [ 750 0s0| 1 [shish) [l 55}'/.."5 i a
] \ orty [ 1100 .
l L ’ suack 1800 ‘ ‘
. : 75 RED 2250
v —o Ot o 0 faso| o btl fnl |5l o[2[#]
o -4 omy  aooo
' J . * HD DIMENSION APPLIES TO DOUBLE DEFLECTION
. FIG'B TYPE RD MOUNTINGS ONLY. (UNDEFLECTED HEIGHT)
l" A "‘] MOUNTING MOLDED IN NEOPRENE
HD CUSTOMER:____ __ _ _ —_ _ _PONOI__ __ _ _ _

_r*

I E JOB .
DWN BY: DATE: . ) & CONTROLS BLOOMINGOALE, N...
CHX BY: DATE: SERIES ~ RD AN-ARX COMPANY 07408
: SCALE: ' NEOPF . WG NO. ‘ '
T [REvRES T 5892 RENE MOUNTINGS 8= | owano. eV FSCM N
NO ALTERATION DATE 8 | ws.7076 07041
=3 - :




Blower Data Sheets, Drawing and
Lubrication Instructions



"_'G. NORTI HERIN CML Northern Blower Inc. Telephone: (204) 222-4216, FAX: (204) 222-7601

® 901 Regent Ave. West Web Site: hitp/Mmww.northemblower.com
’ BLOWE R Winnipeg, Manitoba, Canada, R2C 228  Email: cmi@northemblower.com
ISTOMER Layné Christensen CoJnc. - o SALES OFFICE  J.A. Lockwood Co., Inc.
’ 97 Chimney Rock Rd. E DATE Apr 6, 2004
- Bridgewater Nl 08807 E @ E‘ UW 1 :
PLEASE REFER TO THIS NUMBER IN
APR |G 2004 ALL CORRESPONDENCE
: & SHOP ORDER &

10JECT Grea@ Neck L1 & ‘. SERIAL NUMBER A51871
JSTOMER PO 11942-701458

We are sending the following documentation - CERTIFIED FOR CONSTRUCTION

SJOPIES | FAN DRAWING(S) ACCESSORY DRAWING(S) - REMARKS
A51871-01 ' - Drawing & Fan Data Shest
. ' - Lube
- Curves
- - Sound
- O&M

If you have questions regarding this transmittal, please contact your local representative or Northemn Blower inside sales.

Best Regards,

F\AL Northern Blower

-

' 20031



NORTHERN CUSTOMER FAN DATA SHEET
G WER® LAYNE CHRISTENSEN CO.INC. '
BLO 97 CHIMNEY ROCK RD. 5.0. No. A51871-10f 1

C.M.L. Northem Blower Inc.

901 Regent Avenue West BRIDGEWATER NJ 08807 CUST. PURCHASE ORDER NO.
’ Winnipeg, Manitoba, Canada 11942-701458

R2C-278 DISTRICT ORDER NO.
- Telephone (204) 222-4216 : Layne

Fax (204) 222-7601

SOLD BY
39 J.A. Lockwood Co., Inc./NB

TAG: B-310
PROJECT: Great Neck L.1. :
fQty 1 Design 6440 High Pressure Radial fan, Size 40, 100% SISW, Arr.8, Rot. CCW., Disch. DB.

Conditions Volume SP ov RPM Power Temp  Altitude Density
Operating 5000 CFM 49.000 in 6140 fYmin 3500 61.38BHP  70F oft 0746 Ib/cu.ft
Maximum 3800 70F

iFEATUHES

- Punched flanged inlet PAINT SPECIFICATION
- Punched flanged outlet Paint Specification : Interior and Exterior Surfaces
- Access door, hinged; quick release, position : 3 o'clock Surface Prep : # 6 Commercial Sandblast
- Housing drain with plug, 1.5 in. NPT dia. Primer : 1 coat Intergard Epoxy Primer
- Coupling guard Interm : 1 coat Intergard 740 Epoxy
- Coupling mount Full Finish : 1 coat Intergard 740 Epoxy Finish
- Shaft seal Total 1 4.5 mils dft
- Shaft and bearing guard w/access to bearing zerks Fan Color : ASA-70 Grey
P Wheel size 40-2663 Guard Color : Salety Yellow
Outlet transition to 10.875" x13.125" MOTOR DATA
- Outlet damper, manual - Motor supplied by : NB.  Motor mounted by : NB
- Wheel to shaft interference fit 75 HP, 3600 RPM, 3/60/460, Motor Frame 365TS
- Bearings: P2B-GTM-115 x 1-15/16 TEFC, Premium Efficiency, Baldor Super E motor.
Conduit Box Position F1
DRIVE DATA
- Coupling supplied by : NB.  Coupling mounted by : NB
Falk Steelflex 1050710.

Fan end Bore: 1.6875/ 1.6885
Motor end Bore; 1.8750/ 1.8760
MISCELLANEQUS DATA
- Fan Weight: ¢/w Motor = 2,700 lbs

Version 2003-1 Date of Issue : 4/8/2004



(G—_' N@ R THE(RN FAN SERIAL NO.:  A51871-1 o

u BIEOWER, DRAWN : 4/6/2004 _ Neal Boyd

SALES OFFICE : CML Northern Blower Inc.
L OMER : Layne Christensen Co. Inc. P.O. No.: 11942-701458
PROJECT : Great Neck, LI
ENGINEER: Arcadis

TAG: B310 }
FAN - DESCRIPTION :  Design No. 6440 _Size 40- 2663 SISW Centrifugal -

SELECTION: 5,000 CFM,  49.000 inWG SP, _61.38 BHP

CONDITIONS : Operating: 0.0746 Ib/cu.ft, 70.0F, 3500 RPM [6440_404Min_16146A1]
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NORTHERN Sound Fan Serial No. : A51871-1
GBI.OWER® Performance Date:  April 6, 2004

CML Northern Blower Inc.
901 Regent Avenue W., Winnipeg, Manitoba, R2C 278, Telephone: 204 222-4216  Telefax: 204 222-7601

CUSTOMER : Layne Christensen Co. Inc. P.O. NO. 11942-701458
TAG : B-310

PROJECT Great Neck, LI

susMiTTED BY Neal Boyd ENGINEER  Arcadis
Design 6440 Iniet Pressure 20
Width SISW Temperature 70.0
Percent Width 100 % Fan Speed 3500 RPM
Volume Flow Rate 5000 Altitude 0
Pressure 49.000 Inlet Air Density .075
Power 61.38 BHP
Nominal Fan Size 40 - 2663
Wheel Diameter 26.63 in
Duct Diameter 12.000 in
Sound Data
Octave Band

1 2 3 4 5 6 7 8
Center Frequency 63 125 250 500 1000 2000 4000 8000
Power Level dB 94 97 99 93 93 86 79 75
Pressure Level dB re 20 pPa 86 89 91 85 85 78 71 67
at 3.30 feet
Attenuator Correction 0 0 0 0 0 0 0 0
Pressure Level dBA 60 73 83 82 85 79 72 66
Total Log Sum dBA 89

The Sound Power level ratings shown are in decibels, referred to 10 *-12 watts.

Values shown for Sound Power levels are for :
- Installation Type D: Ducted inlet, Ducted outlet. Ratings do not include the effects of end reflection.

The sound level of fan equipment outside the laboratory may vary widely from those levels stated above.

Version 2003-1
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REVISION
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G—NORT HE@BN Lubrication Instructions
BLOWER 200 Series Ball Bearings

Procedure For Applying Lubricant To Bearings
Apply sufficient grease when lubricating to cause some purging of grease at the seals.

Lubricant

Use a multi-purpose bearing grease NLGI Grade 2, Lithium soap base with rust inhibitors and
antioxidant additives. An oil viscosity of 100 ¢St at 40°C is recommended. Grease for high speed
applications should be dynamically stable and must not churn or ship. It is not good practice to
mix grease with different oil bases as the results are unpredictable.

Several suitable products are: Shell Alvania #2, Exxon (Imperial Oil) Unirex N2, Texaco Premium
RB, and Mobile Mobilux #2. For fans with vertical shafts, consider using an NLGI Grade 3 grease
such as Shell Alvania 3 or Exxon Unirex N3. Do not use long fibered greases.

Consult CML Northern Blower on proper lubrication if bearings are subjected .to temperatures
below -10°C (15°F) or above 80°C (175°F).

Lubrication Interval Table -

RELUBRICATION INTERVAL IN MONTHS OF OPERATION
SHAFT SHAFT SPEED IN RPM
DIAMETER 1000 1500 1800 2000 2500 3000 3500 4000
3/4 12 12 12 12 12 12 10 10
15/16 12 12 12 12 12 10 10 8
1-3/16 12 12 12 12 12 10 8 6
1-7116 12 12 12 12 10 8 8 6
1-11/16 12 12 12 10 9 8 6 4
1-15/16 12 12 10 10 8 6 4 4
2-3/16 12 12 10 10 6 6 4 3
2-7/16 12 12 10 8 6 4 4 3
2-11/16 12 10 8 8 6 4 3 -
2-15/16 12 10 - 8 6 6 3 -
Notes:

1. Increase the frequency or lubrication in conditions of abnormal temperature, moisture, or dirt.

2. Bearings may run hot for a short time during the "run-in" period, or just after lubricating the
bearings.

Storage

If the fan is to be idle and not operating for an extended period of time, bearings should be
protected as recommended by the manufacturer. The bearings should be completely filled with
grease and the fan shaft should be turned at frequent intervals to prevent corrosion and damage.

Effective Date: November 14, 2002 NB Publication: 01228
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CML NORTHERN BLOWER INC.
STANDARD TERMS AND CONDITIONS and WARRANTY

STANDARD TERMS AND CONDITIONS

TERMS OF PAYMENT: Terms of payment are net thirty (30) days
subject to the prior approval of the CML Northern Blower Inc. (“CML
Northern™) Credit Department. Notwithstanding such approval, ifin
CML Northern's judgement the customer’s financial condition does
notwarrant the continuation of production or shipment on the original
terms, CML Northern reserves the night to request payment in
advance. Overdue accounts will bear interest at the prevailing bank
rate charged to CML Northern.

ACCEPTANCE AND PRICES: Prices quoted for products manu-
factured by CML Northern are subject to acceptance by the pur-
chaser no later than thirty (30) days from the date of the Quotation -
Proposal.

Prices quoted foritems which are not manufactured by CML Northern
such as motors and drives, etc. are subject to change at any time the
cost of such items charged to CML Northern changes.

Prices on orders for products manufactured by CML Northern are firm
provided approval and release for production and shipment is re-
ceived from the customer within ninety (90) days of the date of CML
Northern’s receipt of the customer's order and the products are
shipped within twelve (12) months of the date of CML Northern's
receipt of the customer’s order. When such approval and release for
production and shipment s received after ninety (30) days of the date
of CML Northem's receipt of the customer’s order or products are
shipped after twelve (12) months of the date of CML Northern's
receipt of the customer’s order, such prices are subject to adjustment
to CML Northern prices in effect on the date approval and release
from customer is received by CML Northern or at time of shipment.

Orders for non-stock equipment released for production and sched-
uled by CML Northern cannot be rescheduled by the customer unless
itis done atleast eight (8) weeks before the CML Northern scheduled
shipping date. If production is started the customer must accept
delivery when the order is ready for shipment.

CANCELLATIONS: Acceptedorders cancelled by the customer are
subject to cancellation charges for all expenses incurred and com-
mitments made by CML Northern. The cancellation charges on
completed items will be one hundred (100%) percent of the selling
price. The aforementioned cancellation charges shall notin any way
whatsoever limit CML Northern's other remedies it may have at law
including, without limiting the generality of the foregoing, the ability of
CML Northern to claim and recover any amounts or damages to
which CML Northern would otherwise be entitled by reason of
accepted orders cancelled by the customer. )

FREIGHT CLAIMS: Unless otherwise expressly agreed in wnting,
delivery of the product is made FOB CML Northern Plant. The
liability and responsibility of CML Northern for the product ceases
upon delivery of the product in good order to the carrier. All claims
for damage and shortage in transit are the customer’s respon-
sibility and the customer must file the claim againstthe carrier.
Claims for factory shortage will not be recognized unless such
alleged shortage is reported to CML Northern in wnting within ten
(10) days after receipt of the product.

TAXES: The amount of any presentor future taxes shafl be added
to the price contained herein and shall be paid by the customer in
the same manner and with the same effect as if originally added
thereto.

DELAYS: CML Northem shallnot beliable to the customer or to any
third party for any delays caused by riots, strikes, lockouts, weather,
fire, floods, lack of transportation, accidents, the failure of CML
Northermn’s suppliers to meet their contractual obligations, break-
downs, or any other contingency beyond CML Northern's reason-
able control and receipt of the product by the customer shatl
constitute a waiver of all claims for loss or damage due to delay.

PRODUCT CHANGES: CML Northern reserves the nght to
change or modify the product in the interest of continuous product
improvement without liability.

RETURNED GOODS: Goods may not be returned except by the
written permission of the President, General Manager or General
Sales Manager of CML Northern and when so returned will be
subject to a handling charge and transportation costs.

MODIFICATION: These Standard Terms and Conditions may not
be modified except by written agreement signed by the President,
General Manager or General Sales Manager of CML Northern. The
failure of CML Northern to objectto provisions containedinthe
customer’'s purchase orders or other communications shall
not be deemed waiver of the Standard Terms and Conditions
hereof or acceptance of such provisions. No other terms and
conditions other thanthe Standard Terms and Conditions contained
herein and those terms and conditions with respect to the descrip-
tion of product, quantity and price contained in the “Quotation-
Proposal” shall be binding upon CML Northern unless made in
wnting and signed by the President, General Manger or General
Sales Manager of CML Northern. Withoutrestricting the generality
of the foregoing, agents and sales representatives of CML Northem
do not have authority to modify these Standard Terms and Condi-
tions.
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WARRANTY

CML Northern Blower Inc. (the “Seller”) warrants products of its
manufacture (the “product”, “equipment” or “fan”) to be free of
defectsinmaterial and workmanship it property installed, and cared
for, and operated under normal conditions, and with competent
supervision, all in accordance with the Selier's Operation Manual.
It any questions exist as to whether the proposed operation of the
Seller's equipmentis within “norrnal conditions” for such equipment,
details of such proposed operation should be provided to the Seller
atits Winnipeg factory. The Seller will review the proposed opera-
tion of the equipment (at a fee) and advise if the proposed operation
is acceptable.

(1) The Seller's obligation under this warranty is limited to the
repair or replacement, at its option at its Winnipeg factory, of
any defective part or parts which shall within one (1) year after
shipment thereof to the original purchaser (the “Purchaser”),
be returnedtoits Winnipeg factory with transportation charges
prepaid by the Purchaser and upon such repair or replacement
the Seller shall have fulfitled all its obligations to the Purchaser.
The Seller will notbe liable, in any circumstances, for costs or
expenses incurred by the Purchaser or any person claiming
through the Purchaser in the removal or replacement of
equipment alleged to be defective. Except as specifically
provided herein, the Selier will not be liable, in any circum-
stances, for any loss or damage of whatever nature or kind
(including, without limiting the generality of the foregoing,
direct, indirect, incidental or consequential loss or damage or
damage resulting from business interruption) should the equip-
ment be so defective as to preclude the remedy of warranted
defects by repair or replacement. In such event, the Pur-
chaser's sole and exclusive remedy shall be the refund of the
purchase price paid by the Purchaser for all the defective
equipment.

(2) TheSellershallnotbe liable for the repair or replacement of any
such defective part or parts, or for loss, damage, or any
expense of repairs when any adjustment, alteration or repair
shall have been made or attempted outside of its factory,
except if such adjustment, afteration or repair outside its
factory is made or attempted after the Seller's written consent
is first obtained.

(3) The Seller shall notbe liable for any corrosion or fouling caused
by any foreign substance deposited in or on the equipment.

(4) Because the Seller is unaware of any forms of construction,
materials, alloys or coatings which will successfully resist all
abrasion, erosion, corrosion, or deterioration from excessive
heat, the Seller's warranty does not apply when any of its
products or equipment are subjected to conditions which
cause such abrasion, erosion, corrosion or deterioration from
excessive heat or any damages similar or related thereto.

(5)

(6)

@)

8

()

The performance of the Seller's fan equipment outside of the
laboratory may vary widely and differ from the performance
specifications contained in its sales literature. Therefore, the
Seller cannot and does not guarantee or warrant the perform-
ance of its tan equipment at the Purchaser’s location.

ALL WARRANTIES OF THE SELLER, EXPRESS OR M-
PLIED, WITH RESPECT TO MOTORS, SWITCHES, CON-
TROLSOROTHERACCESSORIES NOTMANUFACTURED
BY THE SELLER, INCLUDING WARRANTIES OF MER-
CHANTABILITY, QUALITY OR FITNESS FOR ANY PAR-
TICULAR PURPOSE, ARE HEREBY EXCLUDED.

The Seller shall have no liability under the terms of this
Warranty or otherwise where the Purchaser undertakes the
responsibility of mounting the fan wheel directly to the motor
or turbine shafts without the Seller having inspected and tested
the assembiled unit (at a fee) before the fan is operatedin any
fashion. If the Seller does notinspect and test the assembled
unit within ten (10} days of being requested to do so by the
Purchaser and receipt of payment of the aforementioned tee,
the Seller shail be deemed to have waived its requirement to
inspect and test the assembled unit.

The Seller shall have no liability under the terms of this
warranty or otherwise until the Purchaser has made full
paymentto the Seller for the product or equipment to which this
warranty is to apply.

NOWARRANTIES WHATSOEVER, EXPRESS OR IMPLIED,
INCLUDING WARRANTIES OF MERCHANTABILITY,
QUALITY OR FITNESS FOR ANY PARTICULAR PUR-
POSE, ARE MADE BY THE SELLER EXCEPT AS EX-
PRESSLY PROVIDED HEREIN.

(10) The terms of this warranty may not be modified except by

written agreement signed by the President, General Manager
or General Sales Manager of the Seller. The Seller's failure to
object to provisions contained in the Purchaser’s purchase
orders or other communications shall not be deemed waiver
of the terms and conditions hereof nor acceptance of such
provisions. No representations or warranties other thanthose
contained herein shallbe binding upon the Seller unless made
in writing and signed by the President, General Manager or
General Sales Manager of the Seller. Without restricting the
generality of the foregoing, agents and sales representatives
of the Seller do not have authority to modity the the terms of this
Warranty or make representations or warranties other than
those contained herein.



CML NORTHERN BLOWER INC.
OPERATION MANUAL - FAN EQUIPMENT

SAFETY PRECAUTIONS

FAN EQUIPMENT CAN BECOME A SOURCE OF
INJURY AND DEATH IF NOT PROPERLY INSTALLED,
OPERATED OR MAINTAINED. Do not exceed the
maximum operating temperature or speed limits for which
the fan equipment was designed. Limits for some lines of
fan equipment are givenin CML Northern Blower Inc. ("CML
Northern™) catalogues. Limits for non-catalogued lines of
fan equipment should be obtained in writing from the CML
Northern Winnipeg factory and not otherwise. Do not rely
on limits obtained in any other manner.

The user should make all personnel who operate or main-
tain the fan equipment aware of all possible hazards.

THE RESPONSIBILITY FOR PROVIDING SAFETY
ACCESSORIES FOR FAN EQUIPMENT SUPPLIED BY
CML NORTHERN IS THAT OF THE USER OF THE FAN
EQUIPMENT. CML Northemn sells its fan equipment with
or without safety accessones, and accordingly, it can
supply standard safety accessories upon receipt of an
order. Ensure that all necessary safety accessories have
been installed before operation of the fan equipment.

The warning notice set out below should be affixed upon the fan equipment:

Do not touch fan or motor during operation.

maintain fan or motor.

MANUAL FOR GUIDANCE.

inside the fan.

' INJURY OR DEATH.

CML NORTHERN BLOWER INC.

This fan has rotating parts and may be hot. Keep body, hands and foreign objects away from inlet and outlet.

Operate, install and maintain only in strict accordance with safety practices and instructions in manufacturer’s
Operation Manual. Do not exceed the maximum operating temperature, speed,or vibration level identified in the
manufacturer’s catalogues and Operation Manual. Untrained personnel should never operate, install, adjust or

ADDITIONAL SAFETY ACCESSORIES FOR THE FAN EQUIPMENT ARE AVAILABLE FROM THE
MANUFACTURER. THE RESPONSIBILITY FOR PROVIDING SUCH ADDITIONAL SAFETY ACCESSORIES
IS THAT OF THE USER OF THE FAN EQUIPMENT. CONSULT THE MANUFACTURER'S OPERATION

Before starting maintenance work, lock disconnect switch in the off position,de-energize and disconnect all
power sources to the motor and to accessory devices and secure fan impelier. Cleanout doors must be secure
during operation. Unsecured cleanout doors may shoot open duning operation because of pressure build up

Do not start-up when tan impeller is rotating backwards.
FAILURE TO FOLLOW MANUFACTURER’S INSTRUCTIONS AS TO OPERATION, INSTALLATION,

ADJUSTMENT, MAINTENANCE, SAFETY EQUIPMENT OR APPROPRIATE OPERATING CONDITIONS
COULD RESULT IN DAMAGE TO THIS EQUIPMENT, DAMAGE TO OTHER EQUIPMENT, PERSONAL

Should the wamning notice not be affixed to the fan equip-
ment purchased, CML Northern will supply such a warning
notice upon request made to its head office.

The user of the fan equipment, in making its determination
as to the appropriate safety accessories to be installed and
any additional warning notices to be affixed upon the fan
equipment, should consider (1) the location of the instal-
lation of the fan equipment, (2) the accessibility of employ-

ees and other persons to the fan equipment, (3) any
adjacent equipment, {4) applicable building codes, and (5)
applicable health and safety legisiation.

Users and installers of the fan equipment should read
“RECOMMENDED SAFETY PRACTICES FOR AIR
MOVING DEVICES"whichis published by the Air Movement
and Control Association, 30 West University Drive, Arlington
Heights, llinois, 60004.

"



INSTALLATION, OPERATION & MAINTENANCE
OF CML NORTHERN FAN EQUIPMENT

INTRODUCTION :
The purpose of this section is to aid in the proper installa-
tion, operation, and maintenance of CML Northern fan
equipment. These instructions are intended to supplement
good general practices and are not intended to cover
detailed instruction procedures.

The receipt, handling, installation, operation and mainte-
nance of CML Northern fan equipment is the responsibility
of the user. It is important that the instaliation and start-up
ofthe fan equipment be supervised or inspected by person-
nel experienced in such work and equipment. Trained
personnel are available from CML Northern, and arrange-
ments for such supervision and inspection {at a fee) should
be made through your local CML Northern representative
or at CML Northern’s head office. Failure to arrange for
such supervision or inspection may affect or void the CML
Northern Warranty (please refer to paragraph 7 of CML
Northern's Warranty).

SHIPMENT & RECEIVING

CML Northern has thoroughly inspected the fan equipment
at its factory and has prepared the fan equipment for
shipment in accordance with the uniform freight classifica-
tion followed by all carriers. The fan equipment should be
in perfect condition when received, uniess damaged in
transit. Upon acceptance by the carrier, as evidenced by
a signed bill of lading, the carrier accepts responsibility for
all shortages or damage, whether concealed or evident.
Claims covering shortages or damage must be made to the
carrier by the purchaser. Any shortages or damage should
be noted by the user on the delivery receipt.

The fan equipment may contain components manufac-
tured by manutfacturers other than CML Northern. Such
other manufacturers may have furnished instructions and/
or other literature concerning their component. A list of
such instructions and/or other literature is forwarded with
the fan equipment (see page 15 of this manual). If any of
the items on the list are missing, please contact your CML
Northern representative, CML Northern at it's head office
or contact the component's manufacturer directly.

HANDLING

The fan equipment should be handled with care. Some fans
are provided with lifting lugs or holes for easy handling.
Others must be handled using nylon straps or well-padded
chains and cables which protect the fan's coating and
housing. Spreader bars should be used when lifting large
parts.

Axial fans should be lifted by using straps around the fan
housing only. DO NOT LIFT AXIAL FANS BY THE
MOTOR, MOTOR BASE, IMPELLER OR FLANGES.

Centrifugal fans are best lifted using straps attached to

- structural base members of the fan. DO NOT LIFT

CENTRIFUGAL FANS BY THE FAN SHAFT, IMPELLER,
FLANGES OR INLET SUPPORTS.

Roof ventilators should be lifted by using straps attached
to lifting lugs or base only. Spreader bars should also be
used to avoid damage to the butterfly damper assembly or
the weatherhood. DO NOT LIFT ROOF VENTILATORS
BY THE BUTTERFLY DAMPER ASSEMBLY OR
WEATHERHOOD.

Centrifugal rotor assemblies (i.e. impeller and shaft
assemblies) have been designed to be supported by the
shaft, and should be lifted by slings around the shaft as
close as possible to the hub on each side of the impeller
(wheel). Slings should not press against the side plates of
the wheel as this may damage and distort the wheel. A
spreader bar should be used when lifting the rotor assembly
(Figure 1). The wheel should never rest on the side plates
or blades, nor should the rotor assembly be lifted by any
components of the fan wheel. To do so may damage the
rotor assembly and destroy the dynamic balance that is
necessary for low vibration operation. If this balance is
destroyed, rebalancing of the rotor assembly will be neces-
sary. If the wheel and shaft have not been assembled, the
fan wheel may be lifted by a timber or wrapped bar of
sufficient strength passed through the hub. The finished
bore of the hub and the bearing surfaces of the shaft must
also be protected from damage.

\ /

Fig. 1 Correct use of spreader bar when
lifting centrifugal rotor assembly.




STORAGE
I tan equipment s notinstalled immediately, fans should be
protected so as to remain dry at all times.

(1) If temporary storage is necessary:

Store in a dry area which is free of any vibration,
and protect from extremes and rapid changes in
humidity and temperature.

{A) Temperatures: between 50°F (10°C) and
120°F (49°C).

(B) Maximum relative humidity: 60%.

{C) Shock or vibration: 2 mils disptacement
maximum to prevent bearings from
brinelling. Exceeding this limit will require
vibration dampening material under the fan
equipment.

(2) If extended storage is necessary:

Motor bearings and fan bearings are to be
lubricated at the time of placement into extended
storage. Motor shafts and fan shafts are to be
manually rotated every month and additional
lubricant added, purging some of the lubricant in
the bearing cavity every six (6) months.
LUBRICANT IN THE BEARINGS IS TO BE
PURGED AT THE TIME OF REMOVAL FROM
STORAGE, ENSURING THAT AN AMPLE
SUPPLY OF FRESH LUBRICANT IS IN EACH
LUBRICANT CAVITY. LUBRICANT USED
MUST BE COMPATIBLE WITH THE
LUBRICANT ALREADY IN THE MOTOR AND
FAN BEARINGS.

Electric motors in storage may absorb moisture in their
windings which may result in a significant loss of insulation
resistance. When removed from storage the insulation
resistance of all motors should be checked in accordance
with the motor manufacturer's instructions orin accordance
with |IEEE standard 43-1974 "IEEE Recommended Prac-
tice for Testing Insulation Resistance of Rotating Machin-
ery”. Motors with insufficient insulation resistance must be
cleaned and dried in accordance with motor manufacturer's
instructions or IEEE standard 43-1974 to return the insula-
tion resistance to acceptable levels. THE APPLICATION
OF POWER TO A MOTOR WITH INSUFFICIENT INSU-
LATION RESISTANCE MAY RESULT IN DAMAGE TO
THE MOTOR OR DAMAGE TO OTHER EQUIPMENT.

On v-belt drive tans,belts should be checked at the time of
removal from storage for proper v-belt tension. Tighten
belts if necessary (refer to the "V-BELT DRIVE INSTALLA-
TION" section on page 9 of this manual) .

When installing fan equipment after storage. follow the
instructions contained in the "INSTALLATION OF FAN
EQUIPMENT " and "OPERATION OF FAN EQUIPMENT"
appearing at pages 8 and pages 10 of this manual respec-
tively.

Storage records evidencing compliance with the above
requirements should be maintained by the purchaser.

INSTALLATION OF FAN EQUIPMENT

(1) Safe and smooth operation of the fan equipment
requires a proper foundation that is level, rigid, and
of sufficient structure and mass to support the
equipment. IT IS ALWAYS IMPERATIVE TO
CONSULT A QUALIFIED STRUCTURAL
ENGINEER IN ORDER TO DESIGN A PROPER
FOUNDATION.

A properly designed concrete base is the preferred
foundation. The concrete base mass should be a
minimum of four times that of the fan equipment
when the plan view area of the concrete base is no
more than twice the plan view area of the fan
equipment.

Steel platforms or bases are good alternatives when
properly designed. Steel platforms must be braced
in all directions. Care must be taken to ensure that
the natural frequency of all steel base components
differs significantly from the rotating speed of the fan
and the driver. FAILURE TO HEED THIS GOOD
DESIGN PRACTICE MAY RESULT IN A RESO-
NANT CONDITION AND CONSEQUENT LIFE
THREATENING CATASTROPHIC STRUCTURAL
FAILURE.

Fans mounted off ground level should be rigidly
mounted 10 a structural platform and should be
placed as near as possible to, or over, a solid wail or
column (refer to paragraph one of this section).

Supports for suspended fans must be crossbraced
to prevent side sway.

(2) Fan equipment must be level prior to operation. Do
not twist or distort fan equipment. Shim fan support
points before tightening foundation bolts to help
ensure distortion does not occur.

(3)  For root mounted fans, place the fan curb panel on
the roof curb. Level and then anchor the unit to the
curb using lag screws, neoprene washers and flat
washers. DO NOT MOUNT UNSUPPORTED
STACKS ON THE FAN. STACKS MUST BE
INDEPENDENTLY MOUNTED TO THE ROOF.
Anchor independently mounted stacks with guy
wires to prevent side sway.



(4) Ducts must be independently supported, and must
never be supported by the fan. Use flexible duct
connections wherever possible. The independent
mounting of stacks and ducts to the fan will ensure
that the fan will not be twisted or deformed with the
addition of external loads.

(5) Itis recommended that access doors be placed in
ductwork just ahead of the fan inlet and just behind
the fan outlet for ease of inspection and mainte-
nance. IN ORDER TO AVOID EQUIPMENT DAM-
AGE AND PERSONAL INJURY ACCESS DOORS
IN A DUCT SYSTEM SHOULD BE SECURELY
CLOSEDAND SHOULDNEVERBEOPENEDWITH
THE FAN RUNNING.

(6) Lubricate fan bearings in strict accordance with
bearing manufacturer's recommendations. Lubri-
cate bearings upon receipt of fan. Do not over-
lubricate. Bearings should be locked to the shaft.
Ensure that locking mechanisms on bearings are in
correct position and that locking mechanisms are
fastened before operation of fan.

(7)  Flexible couplings must be installed and maintained
in accordance with the coupling manufacturer's
instructions. Refer to fan submittal drawings for
details of dnve arrangements and the general loca-
tion of the coupling halves on the fan and motor
shafts.

V-BELT DRIVE INSTALLATION

V-belt drive systems are the most common type of belt
systems used to drive fan equipment. Other types of belt
systems are used ("cog”, belts etc.) but are not discussed
in this manual.

Proper alignment is essential to long fan bearing, driver
bearing, v-belt and sheave life. Ensure that driver and fan
shafts are parallel. The most common causes of misalign-
mentare nonparaliel shafts andimproperly located sheaves.
Where shafts are not parallel, v-belts on one side are drawn
tighter and pull more than their share of the load. As a
result, these v-belts wear out faster, requiring the entire set
to be replaced before it has given maximum service. If the
sheaves are misaligned, v-belts will enter and leave the
grooves at an angle, causing excessive v-belt and sheave
wear .

Shaftalignment can be checked by measuring the distance
between the shafts at two or more locations as shown in
Figure 2. If the distances are equal, the shafts are parallel.

Check the location of the sheaves on the shaft with a
straight edge or a length of string. it the sheaves are
properly aligned the string will touch them at the points
indicated by the arrows in Figure 3. Rotating each sheave
one-half (1/2) revolution will indicate if the sheave is
misaligned or the shaft is bent. Correct any causes of
misalignment.

—= C 'ﬂ—
—————
A B
1) Dimensions ‘A’ & ‘B’
N must be measured at
———\\ right angles to the fan
[ YT shaft.
- N\
—_—— ] 2) Dimension 'C' shouid
\— be as large as
——J, physically possible to
allow for an accurate
/ determination.

Fig. 2 Determination of parallel shafis.

Straightedge
/

If sheaves are straight
and aligned the string or
straightedge wili touch
them simultaneously at
all four points indicated
by the arrows

Fig. 3 Sheave alignment.




Proper Tension
(Slight Bow)

Too Tight

Fig. 4 Belt tension.

Always use matched v-belts and never mix new and used
v-belts on a drive. Install v-belts correctly:

(i)  Shorten the center distance between the
driven and driver sheave so the v-belts can
be slipped into the sheave groove without
damage. While the v-belts are stillloose on
the drive, rotate the drive until all the slack
is on one side. Then increase the center
distance until the v-belts are snug (Figure

~ 4). NOTE: Never “roll” or “pry” the v-belts
into the sheave grooves. This can damage
the v-belt cords and lead to v-belt turnover,
short life, or actual breakage. Moreover, it
is both difficult and unsafe to install v-belts
this way. Keep takeup rails, motorbase, or
other means of center distance adjustment
free of dirt, rust, and grit. Lubricate adjust-
ing screws and slide rails as required.

(i) Operate the drive and fan a few minutes to
seat the v-belts in the sheave grooves
(operate the fan equipment gnly after fol-
lowing the procedure listed in the “Opera-
tion of Equipment” section of this manual).
Observe the operation of the drive under its
highest load condition (usually starting). A
slight bowing of the slack side of the drive
indicates proper tension. If the slack side
remains taught during peak load, the drive
is too tight. Excessive bowing or slippage
indicates insufficient tension. If the v-belts
squeal severely as the motor comes on or
at some subsequent peak load, they are
not tight enough to deliver the torque de-
manded by the fan. The fan should be
stopped and the v-belts tightened.

10—

(i) Check the tension on a new drive fre-
quently during the first day of operation by
observing the slack side span. After afew
days of operation the belts will seat them-
selves in the sheave grooves and it may
become necessary to readjust so that the
dnve again shows a slight bow in the slack
side.

OPERATION OF FAN EQUIPMENT
)] Lock out all power sources.

(2 Ensure that bearings are properly aligned
and lubricated with special attention to the
tocking mechanisms, cleanliness, and pos-
sible corrosion. Bearnings showing signs of
corrosion must be replaced prior to operation
of fan equipment. ’

(3) Check set screws and keys (or taperlock hub
if present) in fanimpeller, and bolts on cooling
wheel.

(4) Check foundation bolts and other hardware

for tightness.

5) Ensure that the fan housing, ducts, etc., are
free of foreign objects.

(6) Ensure that all access doors are secure.

) Check the impeller to inlet cone and impelier
to fan housing clearance to ensure that there
is nointerference. Turn the impeller by hand,
ensuring that it rotates freely.

(8) On belt drive fans, check sheave alignment

. and v-belt tension (refer to the section en-
titted "V-BELLT DRIVE INSTALLATION" on
page 9 of this manual).
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(10)

)

(12)

(13)

(14)

I the fan is equipped with damper or variable
inlet vane, close same to lessen starting load
on motor. Ensure any dampers or vanable
inlet vanes furnished with the fan, or used in
conjunction with the fan, do not stick or bind.
If an automatic control mechanism is used to
operate the damper or variable inlet vane,
adjust the limits of travel of the automatic
control mechanism in accordance with the
control manufacturer's instructions to avoid
putting force on the damper or vanabie inlet
vane when it is fully opened or fully closed.

if the fan is driven by an electric motor, read
instructions of motor and starter manufac-
turer. Ensure that the motor and starter are
set up in compliance with the motor and
starter manufacturers’ instructions prior to
any application of electric power. ifthe fanis
powered by some other form of driver, read
the manufacturer’s instructions prior start-

up.

If the fan is equipped with water cooled
bearings turn on the water supply to the
bearings prior to starting the fan. Consult the
water cooled beanng manufacturer’s instruc-
tions.

If the fan is to handle a "hot gas” (i.e. a gas
with atemperature greaterthan 150°F [65°C])
it is imperative that the fan be subject to only
a slow gradual rate of gas temperature
change, not to exceed a rate of 15°F/minute
(8°C/minute). When the fan is being put in
operation the temperature of the gas must
not nise at a rate greater than 15°F/minute
(8°C/minute). Never subjecta“cold"fanto a
"hot™ gas stream. When the fan is being
taken out of operation the temperature of the
gas must not decline at a rate greater than
15°F/minute {(8°C/minute), and when the gas
temperature has reached a level of 150°F
(65°C) or less it is imperative that the fan be
operated at this temperature for a period of
time sufficient to allow the entire fan structure
to reach an equilibrium temperature of 150°F
(65°C). Only when the entire fan structure
has reached an equilibrium temperature of
150°F (65°C) or less can the fan be shut off
and removed from operation. Failure to
follow these instructions may result in dam-
age to the fan equipment. NEVER EXCEED
THE MAXIMUM OPERATING TEMPERA-
TURE OR SPEED FOR WHICH THE FAN
WAS DESIGNED.

Connect the power source.
Fan impeller should always be stationary

prior to startup. Startup while fan impeller is
rotating backwards can cause damage.

(15) Apply power to the driver momentarily (i.e. -
“bump”) to check for proper rotation. Any
dampers or other air control devices in the
system should be at least partially closed
during starting periods to reduce power re-
quirements. Damper closure is particularly
important in the case of a fan designed for
high temperature operation being “run in” at
a temperature less than design temperature.

(16) Apply power to the driver and allow the fan to
come up to design speed. Tum off. Look and
listen for any unusual noise or mechanical
action while the impeller is still spinning. If any
are noticed, lock out all power sources, locate
cause and correct.

(17) Lock out all power sources and recheck
tightness of all set screws, keys, foundation
bolts and any other hardware. The initial start
up will tend to relieve their tightness and they
may require re-tightening.

(18) Reconnect all power sources.

(19) It is recommended that upon fan installation,
the operating vibration levels be checked to
ensure that the levels do not exceed the
levels indicated on the inspection sheets
shipped with the fan and/or the vibration
levels set forth in the “Vibration™ section of
this manual.

Once it has been determined that the fan equipment is
operating satisfactorily, it should be operated, if practical,
for atleast eight (8) continuous hours. Operation shouid be
monitored at least once each hour during this period.
inspection should be made for any change of operation
during this period. Some bearings will have to *runin” and
will heat up duning this period. The maximum bearing
temperature should not exceed 200°F (93°C). It is normal
for bearings lubricated with grease to purge a small amount
of the grease through the bearing seals during run-in.

NOTE THAT ALL BOLTS, SETSCREWS AND V-BELTS
SHOULD BE RE-TIGHTENED AFTER TWO (2) DAYSOF
INITIAL OPERATION.

MAINTENANCE OF FAN EQUIPMENT

BEFORE STARTING MAINTENANCE WORK ON FAN
EQUIPMENT LOCK MOTOR, LOCK DISCONNECT
SWITCH IN THE OFF POSITION, DE-ENERGIZE AND
DISCONNECT ALL POWER SOURCES TO THE MOTOR
AND TO ACCESSORY DEVICES, AND SECURE FAN
IMPELLER.

Bearings and Lubrication

Selection of the correctfan bearing lubricant andlubrication
intervals depends on several factors. Extreme high or low
temperatures and dirty or damp surroundings are all con-
ditions that will create a requirement for more frequent
lubrication or special lubricants. READ THE BEARING



MANUFACTURER'S INSTRUCTIONS TO DETERMINE
THE TYPE AND FREQUENCY OF BEARING LUBRICA-
TION REQUIRED.

THE MOTOR BEARINGS SHOULD BE LUBRICATED IN
ACCORDANCE WITH MOTOR MANUFACTURER'S LU-
BRICATIONINSTRUCTIONS AND RECOMMENDATIONS
SHOULD BE FOLLOWED CLOSELY.

Bearing failure may be caused by failure to lubricate as
often as required, use of an excessive quantity of lubricant
or the use of incompatible lubricants. Excessive vibration,
especially if the bearing is not rotating, will also cause
bearings to fail. Bearings must also be protected from
water and moisture to avoid internal corrosion.

Bearings are susceptible to damage from exposure to
excess shaft heat transfer which may occur when a fan
operating at a temperature greater than 200°F (93°C) is
shut down without a sufficient period of gradual tempera-
ture reduction. See section (12) of "Operation of Fan
Equipment” set forth on page 11 of this manual.

Bearing Replacement

Replacement of fan bearings should not be required for
many years if cared for strictly in accordance with bearing
manufacturer's instructions. The procedure used to re-
place tan bearings will vary depending on the type of fan
and the type of bearing. Itis important that the replacement
of bearings be supervised or inspected by personnel
experienced in such work and equipment. Trained person-
nel are available from CML Northern and arrangements for
such supervision or inspection (at a fee) should be made
through your local CML Northern representative or at CML
Northern’s head office.

Variable Iniet Vane

Once a year, the variable inlet vane coverplate should be
removed and the moving parts re-packed with grease. The
lubrication interval should be increased where moisture or
particles are present in the airstream.

CAUTION: Where automatic control mechanisms are
used to operate the variable inlet vane, care should be
taken to correctly adjust control mechanism stroke limits as
OVERTRAVEL MAY DAMAGE THE VARIABLE INLET
VANE OPERATING MECHANISM.

Motors

DONOTOPERATE THEMOTORWITHOUT FIRST READ-
ING THE MOTOR MANUFACTURER'S INSTRUCTIONS.
OPERATE THE MOTOR ONLY IN ACCORDANCE WITH
THE INSTRUCTIONS.

The fundamental principle of electrical maintenance is to
KEEP THE MOTOR CLEAN AND DRY. This requires
periodic inspection of the motor. The frequency of the
inspections depends upon the type of motor, the service
and the motor manufacturer's instructions.

Periodic checks of voltage, frequency and current of a
motor while in operation are recommended. Such checks
ensure the correctness of frequency and voltage applied to
the motor and yield an indication of the fan load. Compari-
son of this data with previous data will give an indication of
the fan performance. Any senous deviations should be
investigated and corrected.

Spare Parts
Spare parts may be ordered through your CML Northern
sales office by providing the following information:

(1) Part name (e.g. impeller, shaft, motor, bear-
ing, etc).

(2) Fan Senal Number from the nameplate.

(3) If possible, the fan shaft diameter or bearing
size together with the fan class specified on
the nameplate.

DUE TO THE SMALL NUMBER OF PARTS REQUIRED,
SPARE PARTS LISTS ARENEITHERNECESSARY NOR
AVAILABLE.

Vibration

A vibration analyzer must be used to accurately determine
the level of fan vibration. Vibration readings should be
taken by personnel experienced with vibration analysis and
vibration analysis equipment. Trained personnel are avail-
able from CML Northem, and arrangements for vibration
analysis (at a fee) may be made through your local CML
Northern representative or at CML Northern's head office.

The fan shouid ngt be operated unless the vibration
velocity of the fan is less than 0.20 inches per second.

i the vibration analyzer being used to measure vibration
levels will provide only vibration displacement readings
refer to Figure 5. Figure 5 is a graph used to determine
whether the vibration velocity of a fan is acceptable or
unacceptabie if the vibration analyser is capable of meas-
uring only the vibration displacement. To utilize Figure 5
it is necessary to identify the following:

(1) the vlbratloh displacement in mils
(where 1 mil is equal to 1/1000th of an
inch).

(2) the vibration frequency in cycles per
minute {(generally taken as the fan speed
in rpm).

Find the vibration displacement on the left vertical axis of
Figure 5, and the vibration frequency on the horizontal axis.
DO NOT OPERATE THE FAN if the point of intersection of
these valuesliesin the region labelled "UNACCEPTABLE".
All points in the region labelled "UNACCEPTABLE" are
indicative of vibration velocities exceeding 0.20 inches per
second and corrective action must be taken to reduce the

‘'vibration velocity below this value before the fanis returned

to normal operation.

v -~~~ S
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FAN TROUBLE-SHOOTING CHART

PROBLEMS

PROBABLECAUSES

INSUFFICIENT
AIR FLOW

. duct elbows near fan inlet or outlet

. restricted fan inlet or outlet

. impelier rotating in wrong direction

. fan speed lower than design

. system resistance higher than design
. dampers shut

. faulty ductwork

. dirty or clogged filters and/or coils

. inlet or outlet screens clogged

EXCESSIVE
AIR FLOW

. system resistance less than design
. fan speed too high

. filters not in place

. registers or grilles not installed

. improper damper adjustment

EXCESSIVE HORSEPOWER
DRAW

. fan speed higher than design

. gas density higher than design

. impeller rotating in wrong direction

. static pressure less than anticipated

. fan size or type not appropriate for application

EXCESSIVE
VIBRATION

. accumulated material on impeller

. worn or corroded impeller

. bent shaft

. impeller or sheaves loose on shaft

. motor out of balance

. impeller out of balance

. sheaves eccentric or out of balance
. bearing or drive misalignment

. mismatched belts

. belts too loose or too tight

. loose or worn bearings

. loose bearing bolts

. loose fan mounting bolts

. weak or resonant foundation

. foundation unlevel

. structures not crossbraced

. fan operating in unstable system condition

INOPERATIVE
FAN

. blown fuse

. broken belts

. loose sheave
. motor too small
. wrong voltage

-
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OTHER INSTRUCTIONS and LITERATURE

FAN EQUIPMENT SERIAL No. MAY CONTAIN COMPO-
NENTS MANUFACTURED BY MANUFACfURERS OTHER THAN CML NORTHERN.
SUCH MANUFACTURERS MAY HAVE FURNISHED INSTRUCTIONS AND/OR OTHER
LITERATURE CONCERNING THEIR COMPONENT. A LIST OF SUCH INSTRUCTIONS
AND/OR OTHER LITERATURE FORWARDED WITH FAN EQUIPMENT

SERIAL No. IS GIVEN BELOW.

(1) CML NORTHERN BEARING LUBRICATION INSTRUCTIONS:

LUBRICATION INSTRUCTIONS FOR DOUBLE ROW SPHERICAL ROLLER
BEARINGS 22500 SERIES SPLIT PILLOW BLOCK.

LUBRICATION INSTRUCTIONS FOR SERIES 22400 SERIES DOUBLE ROW
SPHERICAL ROLLER BEARINGS.

LUBRICATION INSTRUCTIONS FOR 300 SERIES BALL BEARINGS.

000 d

LUBRICATION INSTRUCTIONS FOR 200 SERIES BALL BEARINGS.

(2) BEARING MANUFACTURER'S INSTRUCTIONS:
&
(3) MOTOR MANUFACTURER'S INSTRUCTIONS:

Ges ) @O

(4) COUPLING INSTRUCTIONS:

CML NORTHERN COUPLING INSTRUCTIONS (YES ) (NO

COUPLING MANUFACTURER'S INSTRUCTIONS (YES ) (NO )

(5) ACTUATOR/CONTROLLER MANUFACTURER'S INSTRUCTIONS:
vEs

(6) OTHER LITERATURE/INSTRUCTIONS:
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Isolation Damper Manufacturer’s
Standard Data Sheet
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Ol I l J american warming
~ ‘ and ventilating
- AMCA MEMBER

7301 International Drive
Holland, OH 43528
Phone: (419) 865-5000
Fax: (419) 865-1375

Air Systems Engineering, Inc.
377 Park Street

Hackensack, NJ 07601

Attn:  Eric Wilts

Reference: Low Leak Industrial Dampers

Dear Eric:

American Warming & Ventilating is working on modifying our VC-56-ISO damper for even lower leakage
rates. While this construction is not available at the moment, we anticipate being able to ship in
approximately 7-8 weeks.

The constructions and leakage rates will be as follows:

()

Designed for 15” w.g., 5000 FPM velocity, our leakage will be .009 SCFM per inch of
circumference at 15” w.g. '

Designed for 20" w.g., 5000 FPM velocity, our leakage will be .020 SCFM at per inch of
circumference at 20" w.g.

Designed for 30” w.g., S000 FPM velocity, our leakage will be .023 SCFM at per inch of
circumference at 30” w.g.

Designed for 40” w.g., 5000 FPM velocity, our leakage will be .027 SCFM at per inch of
_ circumference at 40" w.g.

The axle diameters will increase accordingly at the higher pressures and dampers will include reinforcing
as required for the appropriate pressure.
If you have any questions or if I can be of further assistance, please feel free to contact me.

Best regards,

Therese Atkinson
Sr. Estimator/Industrial Group

)

7301 International Drive Holland, OH 43528 Phone: (419) 865-5000
Fax: (419) 865-1375
A Mestek Company
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Isolation Damper Drawings
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AXLE:

BEARINGS:

SEALS:

STOPS:

FINISH:

ACTUATOR:

27 WIDE OVERALL (REF.)

DIAMETER BOLT CIRCLE

19

N

FACE VIEW
FLOW ENTERING SIDE

SPECIFICATIONS

8" DEEP x 10 GAUGE 304 STAINLESS STEEL SLEEVE WITH
1-1/2" x 3/16" THK. 304 STAINLESS STEEL CUT RINGS.

3/16" THK. 304 STAINLESS STEEL FLATE WITH 10 GAUGE 304
STAINLESS STEEL PARALLEL REINFORCING CHANNEL, RLL WELDED
TO RXLE.

1" DIAMETER 304 STAINLESS STEEL, FULL LENGTH.

RELUBRICABLE BALL WITH NEOPRENE O-RING STUFFING BOXES.

FULL CIRCUMFERENCE NEOPRENE SEAL RETAINED BY AR SEAL RING
BOLTED TO THE BLADE.

1/2" DIAMETER 304 STAINLESS STEEL PIN.

MILL.

HEAVY DUTY MANUAL QUADRANT, 304 STAINLESS STEEL.

N

(8]
.

FLOW,
FL,

/:><:(12) f% DIAMETER HOLES,

TRADDLING CENTERLINES
(EOTH FLANGES)

NOTES
DESIGN CRITERIA:

MAX. DIFF. PRESS.: 10 IN. W.G.

MAX. TEMPERATURE: 150 DEG. F.

MAX. VELOCITY: 4090 FPM

EST. WEIGHT: 115 LBS.

MAX. LEAKAGE: .00¢ SCFM PER INCH OF BLADE

CIRCUMFERENCE AT 10 IN. W.G.

QUANTITY: (1) ONE DAMPER RECJIRED AS SHOWN.

DAMFER WILL BE VERTICALLY MCNTED WITH HORIZONTAL AIRFLCW.

GRIND FRAME WELD SMOOTH ON INSIDE OF FRAME. CAULK SEAL BOLTS.
CAULK O-RING STUFFING BOX - DACH LAYER.

ALL WELDING WILL BE PERFORMET IN ACCORDANCE WITH AWV STANCARD
WELD DRAWINGS #10151-STD SERIES, UNLESS OTHERWISE SPECIFIED.

DAMPER WILL BE CYCLE TESTELD (3)
CONDITIONS.

THREE TIMES UNDER SHOP FLOOR

INLET AND OUTLET DUCTS MUST SE CF SUFFICIENT LENGTH TG CONTAIN
THE BLADE IN THE FULL OPEN rOSITICN ANC THE DUCT AND JUNCTION
CF THE DAMPER MUST BE SMOOTE AND FREE OF PROTRUSIONS THAT MAY
DAMAGE THE BELADE EDGE.

TAG: 701458, v-501
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Qwv americcn warming
and ventilating

A MESTEK COMPANY

7301 INTERNATIONAL DRIVE

HOLLAND, OHIO

FRACTIONS
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FRAME :

BLADE:

AXLE:

BEARINGS:

SEALS:

STOPS:

FINISH:

ACTUATOR:

27 WIDE OVERALL (REF.)

193 DIAMETER BOLT CIRCLE

FACE VIEW
FLOW ENTERING SIDE

SPECIFICATIONS

8" DEEP x 10 GAUGE 304 STAINLESS STEEL SLEEVE WITH
1-1/2" x 3/16" THK. 304 STAINLESS STEEL CUT RINGS.

304 STAINLESS STEEL PLATE WITH 10 GAUGE 304
STAINLESS STEEL PARALLEL REINFORCING CHANNEL, ALL WELDED

DIAMETER 304 STAINLESS STEEL, FULL LENGTH.

RELUBRICABLE BALL WITH NEOFRENE O-RING STUFFING BOXES.

FULL CIRCUMFERENCE NEOPRENE SEAL RETAINED BY A SEAL RING
BOLTED TO THE BLADE.

1/2" DIAMETER 304 STAINLESS STEEL PIN.

HEAVY DUTY MANUAL QUADRANT, 304 STAINLESS STEEL.

\
\

] s

o
i

(12) f% DIAMETER HOLES,

STRADDLING CENTERLINES
(BOTH FLANGES)

NOTES
DESIGN CRITERIA:
MAX. DIFF. PRESS.: 30 IN. W.G.
MAX. TEMPERATURE: 156 DEG. F.
MAX. VELOCITY: 400¢ -FPM
EST. WEIGHT: 115 LBS.

MAX. LEAKAGE: .025 SCFM PER INCH OF BLADE

CIRCUMFERENCE AT 30 IN. W.G.
QUANTITY: (4) FOUR DAMPER REQUIRED AS SHOWN.

DAMPERS WILL BE VERTICALLY MOUNTED WITH HORIZONTAL AIRFLOW.

LAYNE CHRISTENSEN Co.
P.O. No.: 11980701458

AIR SYSTEMS ENG., INC.

P.0. No.: AWC4C48
AWV PROD. No.: 208350

WTD
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§ L] |
END VIEW )

REVISION DATE |2k

AR20

STANDARD MANUFACTURING TCLERENCES
UNLESS OTHERKISE SPECIFIED
DWG. DIMENSIONS ARE IN INCHES.

GRIND FRAME WELD SMOOTH ON INSIDE OF FRAME. CAULK SEAL BOLTS.
CAULK O-RING STUFFING BOX - EACH LAYER.

Fa Yoyl n._a..nu.;uu Wil SO CLOZOAUCL. 1av r\.\.vnunn\.,n viin AWV Ddlanbang

WELD DRAWINGS #10151-STD SEFIES, UNLESS OTHERWISE SPECIFIED.

DAMPERS WILL BE CYCLE TESTEL (3) THREE TIMES UNDER SHOP FLCOR
CONDITIONS.

INLET AND OUTLET DUCTS MUST BE OF SUFFICIENT LENGTH TO CONTAIN
THE BLADE IN THE FULL OPEN POSITION AND THE DUCT AND JUNCTION
OF THE DAMPER MUST BE SMOOTH AND FREE OF PROTRUSIONS THAT MAY
DAMAGE THE BLADE EDGE.

TAG: 70145€&, V-611, V-612, V-631 & V-632

FRACTIONS
(+ OR -) 1/16 —--—- UP 1O "
{+ OR -} 3/32 ——--- 6" 10 -2I*
f+ OR -} 1/8 -—-——u 172~ ve 24"
i+ OR -} 1/4 ~=-~--—- ABQVE 31"
(+ OR -} 2 DEG ~--~ ANY SP:ICIFIED ANGLE
REFERENCE ----- GIVEN /i SEOP AID.

DIMENSIONS MAY VARY

{+ OR -) 1/16 TRUE LOCATIOV --

DRAWING STATUS
R RELEASED FOR FABRICATION
OHELD FOR APPROVAL
OAS BUILT DRAWINGS

ALL MOUNTING

¥ EN F aomerican warminag

\-Iw V¥ oand ventilating
A MESTEK COMPANY

DECIMALS HOLES 7361 INTERNATIONAL DRIVE HOLLAND, OHIC
DECIMAL ! PLACE - (+ Oz -} .015

2 PLACE - (+ Ci -
3 PLACE - (+ Qi -)

.C19
.00s

THIS DRAWING AND THE INFCRMATIOR
CONTAINED THEREIN IS THF PROPERTY OF
MESTEK, INC., AND CANNCT EE REPRODUCED

VC-561IS0O HEAVY DUTY

SOLATION DAMPER
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’ 27 WIDE OVERALL (REF.)

19% DIAMETER BOLT CIRCLE

m

e

§2

O — #__,/e////

FACE VIEW
FLOW ENTERING SIDE

SPECIFICATIONS

FRAME : 8" DEEP x 10 GAUGE 304 STAINLESS STEEL SLEEVE WITH
1-1/2" x 3/16" THK. 304 STAINLESS STEEL CUT RINGS.

BLADE: 3/16"™ THK. 304 STAINLESS STEEL PLATE WITH 10 GAUGE 304
STAINLESS STEEL PARALLEL REINFORCING CHANNEL, ALL WELDED
TO AXLE.

AXLE: 1" DIAMETER 304 STAINLESS STEEL, FULL LENGTH.

BEARINGS: RELUBRICABLE BALL WITH NEOPRENE O-RING STUFFING BOXES.

SEALS: FULL CIRCUMFERENCE NEOPRENE SEAL RETAINED BY A SEAL RING
BOLTED TO THE BLADE.

STOPS: 1/2" DIAMETER 304 STAINLESS STEEL PIN.

FINISH: MILL.

RCTURATOR: HEAVY DUTY MANUAL QUADRANT, 304 STAINLESS STEEL.

¥
L% MO

(12) ;% DIAMETER HOLES,

STRADDLING CENTERLINES
{BOTH FLANGES)

HOTES
DESIGN CRITERIA:
MAX. DIFF. PRESS.: 4( IN. W.G.
MAX. TEMPERATURE: 150 DEG. F.
MAX. VELOCITY: 400C¢ FPM
EST. WEIGHT: 11% LBS.
MAX. LEAKAGE: .02 SCFM PER INCH OF BLADE

CIRCUMFERENCE AT 40 IN. W.G.

. QUANTITY: (4) FOUR DAMPER REQUIRED AS SHOWN.

DAMPERS WILL BE VERTICALLY MOUNTED WITH HORIZONTAL AIRFLOW.

. GRIND FRAME WELD SMOOTH ON INSIDE OF FRAME. CAULK SEAL BOLTS.

CAULK O-RING STUFFING BOX - EACH LAYER.

. ALL WELDING WILL BE PERFORMED IN ACCORDANCE WITH AWV STANDARD

WELD DRAWINGS #10151-STD SERIES, UNLESS OTHERWISE SPECIFIED.

DAMPERS WILL BE CYCLE TESTED (3) THREE TIMES UNDER SHOP FLOOR
CONDITIONS.

INLET AND QUTLET DUCTS MUST BE OF SUFFICIENT LENGTH TC CONTAIN
THE BLADE IN THE FULL OPEN FOSITION AND THE DUCT AND JUNCTION
OF THE DAMPER MUST BE SMOOTH AND FREE OF PROTRUSIONS THAT MAY
DAMAGE THE BLADE EDGE.

TAG: 701458, V-601, V-602, V-621 § V-622
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LAYNE CHRISTENSEN Co. WTD
P.O. No.: 11980701458
AIR SYSTEMS ENG., INC.

LLRT L

P.O. No.: AW04C48

AWV PROD. No.: 208350

REVISIOR DATE ["2& (aem

STANDARD MANUFACTURIMG TO ]
UNLESS OTHERWISE SPECIFIED
DWG. DIMENSIONS ARZ IR INCHES.

FRACTIONS

DRAWING STATUS
B RELEASED FOR FABRICATION
JHELD FOR APPROVAL
0AS BUILT DRAWINGS

{+ OR -} 1/16 —---- up TO "

(+ OR -) 3/32 ---~-—- €* TO ‘2"

(+ OR -) 1/8 -~---~ 12* 10 24"

{+ OR -} 1/4 -~-~- ABOVE 4"

{+ OR -} 2 DEG ---- ANY SP:CIFIED ANGLE
REFERENCE --=~-- GIVEN AS SHOP AID.

DIMENSIONS MAY VARY
{+ OR -) 1/16 TRUE LOCATICN -- ALL MCUNTING

american warming
QUJV and ventilating

A MESTEK COMPANY

7301 INTERNATIONAL DRIVE HOLLAND,

OHI

io

DECIMALS HOLES

DECIMAL 1 PLACE - {+ C& -) .015
2 PLACE - [+ Gk -) .010

3 PLACE - {+ 2 -} .005

THIS DRAWING AND THE INFORMATION
CONTAINED THEREIN IS THt PROPERTY OF
MESTEK, INC., AND CANNCT BE REPRODUCED
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ISOLATION DAMPER
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Isolation Damper Manufacturer’s
Certificate of Conformance



' american warmin
o] .
b Qwv and ventilating Certificate of Conformance

AMCA MEMBER
Job Name: M.L. Water District TP
Customer: Layne Christensen Company
97 Chimney Rock Rd
Bridgewater NJ 08807
Representative: Air Systems Engineering, Inc.
AWY Job No.: 208350

AWV Model No.:  VC-56I(SO)-710

s

The (9) 18 inch diameter heavy duty round isolation dampers supplied on this project are
required to meet low leakage results as follows:
(1) unit 0.009 SCFM/in of perimeter at 10 inches of water gauge
or 0.509 SCFM total
(4) units 0.023 SCFM/in of perimeter at 30 inches of water gauge
or 1.301 SCFM total
(4) units 0.027 SCFM/in of perimeter at 40 inches of water gauge
or 1.526 SCFM total

)

Leakage performance was recorded as follows for a pre production unit.

e At 20 inches of water gauge; Total leakage: 0.0269 SCFM — 5.3% of allowable at 10 inches
of water gauge.

e At 30 inches of water gauge; Total leakage: 0.0409 SCFM — 3.1% of allowable
At 40 inches of water gauge; Total leakage: 0.0581 SCFM — 3.8% of allowable

The leakage results were significantly below the allowable leakage rates, therefore testing of
each unit is not required.

At 40 inches of water gauge, the total leakage of 0.0581 SCFM is less than the requirement at 10
inches of water gauge, thus tes