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SECTION 22 13 29

SANI TARY SEVERAGE PUMPS
02/ 11

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the
requi renents for sewage and sl udge punps for
donestic type waste

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R R R S I R R R I R S R R R R R S I R R R R R R R S R R R

PART 1 GENERAL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This specification guide covers punps for
donestic sewage and sludge. |ndustrial wastewater
and sl udge may require special consideration and
design. Refer to UFC 3-240-01 and consult the
publ i shed data of representative manufacturers and
the Hydraulics Institute. The follow ng are the
types of punps included and the general uses:

a. Centrifugal solids handling punps have hi gh head
(up to 69 m 225 feet) and high capacity (up to 2840
L/ second 45, 000 gpn) capabilities and high
efficiency relative to other solids handling punps.
They are ideal for sewage applications.
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b. Subnersible centrifugal punps have high head (up
to 55 m 180 feet) and high capacity (up to 1390

L/ second 22,000 gpm) capabilities but are |ess
efficient than standard centrifugal punps. They
have hi gher operating costs but |ower installation
costs than standard centrifugal punps. They are

i deal for sewage and | ow concentration sludge
applications.

c. Self-primng centrifugal punps have noderate
head (up to 31 m 100 feet) and noderate capacity (up
to 158 L/ second 2,500 gpn) capabilities and are |ess
efficient than standard centrifugal punps. They
have hi gher operating costs but |ower installation
costs than standard centrifugal punps. They are

i deal for raw sewage applications where occasi ona
service interruptions are acceptable.

d. Screw punps have | ow head (up to 9 m 30 feet)
and hi gh capacity (up to 5050 L/second 80, 000 gpm)
capabilities and are relatively efficient (70 to 75
percent). They are ideal for raw sewage, storm

wat er, and activated sludge lift stations.

e. Plunger punps have high head 76 to 92 nm 250 to
300 feet and noderate capacity (up to 35 L/second
550 gpn) capabilities. They are ideal for sludges of
various consi stencies.

f. Progressive cavity punps have high head (up to

54 m 175 feet per stage) and noderate capacity (up to
35 L/second 500 gpm) capability. They nmay not
perform wel | under abrasive conditions.

g. Diaphragm punps have | ow head (up to 8 m 25 feet
static head) and | ow capacity (up to 10 L/second 150
gpn) capabilities. They are ideal for punping
primary sludges and corrosives, abrasives, and
slurries to 75 percent solids.

h. Recessed inpeller punps have high head (up to 69
n 225 feet) and high capacity (up to 316 L/second
5,000 gpm) capabilities. They are ideal for sludges
up to 4 percent solids and possibly as high as 5
percent solids.

i. Rotary |obe punps have high head (up to 107 m
350 feet) and noderate capacity (up to 95 L/second
1500 gpn) capabilities. They are ideal for sludges

of various consistenci es.
R R R R R R R R R R

1.1 REFERENCES

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
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t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (R D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AVERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 9 (2015) Load Ratings and Fatigue Life for
Bal | Bearings

ABMA 11 (2014) Load Ratings and Fatigue Life for
Rol | er Beari ngs

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B40. 100 (2022) Pressure Gauges and Gauge
Attachment s

ASTM | NTERNATI ONAL ( ASTM

ASTM A153/ A153M (2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Stee
Har dwar e

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA | CS 1 (2022) Standard for Industrial Control and
Systens: Ceneral Requirenents

NEVA MG 1 (2021) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2023; ERTA 4 2023; ERTA 5 2023; ERTA 6
2023) National Electrical Code

.2 SUBM TTALS

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submtta

items in the text, to reflect only the submttals
required for the project. The CGuide Specification

SECTION 22 13 29 Page 7



technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates submttals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

Covernment approval is required for submittals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Equi prent Installation; ¢, [ 11
SD- 03 Product Data
Mat eri al s and Equi prent
Framed I nstructions
Spare Parts
SD-06 Test Reports
Field Testing and Adjusting Equi pnent
SD-10 Operation and Mai ntenance Data

Operating and Mai ntenance Manuals; C[, |
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1

3 DELI VERY, STORAGE, AND HANDLI NG

Protect fromthe weather, excessive humidity and excessive tenperature
variation; and dirt, dust, or other contam nants all equi pnent delivered
and pl aced in storage.

.4 EXTRA MATERI ALS

Submit spare parts data for each different itemof material and equi pnent
specified, after approval of the related submittals, and not later than

[ ] months prior to the date of beneficial occupancy. Include in the
data a conplete list of parts and supplies, with current unit prices and

source of supply

PART 2 PRODUCTS

2.

1 MATERI ALS AND EQUI PMENT

Provide materials and equi pment which are the standard products of a

manuf acturer regularly engaged in the manufacture of such products and
that essentially duplicate itens that have been in satisfactory use for at
| east 2 years prior to bid opening. Provide equi pment supported by a
service organi zation that is, in the opinion of the Contracting Oficer
reasonably convenient to the site. Provide punp casings constructed of
cast iron of uniformaquality and free from bl ow holes, porosity, hard
spots, shrinkage defects, cracks, and other injurious defects. Inpellers
nmust be [cast iron] [ductile iron] [unless otherw se specified for rotors].

.11 Nanepl at es

Provi de each najor item of equipnment with the manufacturer's nane,
address, type or style, nodel or serial nunmber, and catal og nunber on a
pl ate secured to the item of equi prment.

1.2 Equi prent Guar ds

Encl ose or guard belts, pulleys, chains, gears, projecting setscrews,
keys, and other rotating parts so |ocated that any person nmay come in
close proximty thereto.

.1.3 Speci al Tool s

Provi de one set of special tools, calibration devices, and instrunents
required for operation, calibration, and mai ntenance of the equi pnent.

.1.4 El ectric Mdtors

Provide nmotors conformng to NEVA MG 1.

.1.5 Mot or Control s

Provi de controls conform ng to NEVA | CS 1.

.1.6 Bolts, Nuts, Anchors, and Washers

Provi de steel bolts, nuts, anchors, and washers; gal vani zed i n accordance
with ASTM A153/ A153\.
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2.1.7 Pressure Gauges

Provi de conpound gauges on the suction side of punps and standard pressure
gauges on the discharge side of punps conmplying with ASME B40. 100. Use
gauge ranges as appropriate for the particular installation.

2.1.8 Seal Water Systens

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Alternate seal water systens utilize filtered
ef fluent recircul ated back to punp seals as water
supply. Consult water seal nmanufacturers for
details. Delete entire paragraph if seal water not
speci fied for punps.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Uilize [potable] [ ] water for punping systems requiring seal water
Provide a factory assenbl ed package seal water system consisting of a |
189 L 50 gallon] | ] gal vani zed tank, float valve nounted directly on

the tank, and 2 centrifugal punps of equal capacity, with close coupled
nmotors, that is supplied as a single self-contained unit.

2.1.8.1 Fl oat Val ve

Mount float valve on the tank to maintain a water |evel below an overfl ow
provi ded near the top of the tank and to naintain a 152 mr 6 inch air gap
bet ween the water system and the top of the tank

2.1.8.2 Auxi | i ary Equi prent

Provi de auxiliary equi pnent required to conplete the systemas indicated
and include the necessary piping, valving, pressure gauges, pressure
regul ators, pressure switches, solenoid valves, strainers, and accessori es.

2.1.8.3 Controls

Ensure sol enoi d val ve opens whenever the process punp notor is energized.
Ensure pressure switch signals an alarmand stops the process punp
whenever the seal pressure is below a set point. Locate the pressure
regul ati ng val ve on a bypass line back to the seal water reservoir tank
Determi ne the pressure switch and pressure regul ati ng val ve set points by
t he process punp nmanufacturer. Al so provide a valved bypass around each
sol enoi d val ve

2.1.8.4 System Characteristics

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Insert data for each seal water system
requi red. Repeat paragraph as necessary for sea

wat er systens with different characteristics.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Si ze the seal water systens for punp number[s] [ ] for [ ] L/second
gpn at [ ] kPa psi and | ] W horsepower.

2.2 CENTRI FUGAL SOLI DS HANDLI NG PUMPS

Provide centrifugal solids handling punps of the nonclogging centrifuga
type designed to punp solids up to 76 mr 3 inches in dianeter and which
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provide no internal interstices that catch solids and stringy naterials to
cause cl oggi ng.

2.1 Punp Characteristics

Punp nunber[s] | ] located in | ] must have the follow ng
operating characteristics:

Pump Service [ 1]

Desi gn Operating Poi nt [ ] L/second gpmflow, [__ ] mmfeet
head, [___ ] percent efficiency

Maxi mum Oper ati ng Poi nt [ ] L/second gpmflow, [__ ] mmfeet
head, [___ ] percent efficiency

M ni mum Oper ati ng Poi nt [ ] L/second gpmflow, [__ ] mmfeet
head, [____ ] percent efficiency

I mpel | er Type [ 1

Operating Speed [ ] rpm

Maxi mum NPSH Required at Maxi num [ 1]

Operati ng Poi nt

Mbt or Type [ ]

El ectrical Characteristics [ ] volts ac, [____ 1 phase, [60]
[ 1 H

Si ze Wthin rated | oad driving punp at
specified rpm

Pump Contr ol [ 1]

. 2.2 Punp Casi ng

Construct punp casing with tapped and plugged holes for venting and

drai ning the punp. Provide casing that is capable of w thstanding
pressures 50 percent greater than the maxi mum operating pressure. The

vol ute nmust have snpboth passages. Construct casing such that the inpeller
can be renoved w thout disturbing the suction and di scharge connecti ons.
Provide casing with a handhole to permt inspection and cl eaning of the
punp interior. Provide lifting eyes to facilitate handling of the punp.

. 2.3 | mpel | er

Design the inpeller with snboth passages to prevent cloggi ng and pass
stringy or fibrous materials. Statically, dynamically, and hydraulically
bal ance the inpeller within the operating range and to the first critica
speed at 150 percent of the maxi mum operating speed. Key the inpeller
securely to the shaft with a | ocking arrangenent whereby the inpeller
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2.

2.

2

cannot be | oosened by torque fromeither forward or reverse direction

.2.4 \Wearing R ngs

Provi de renewabl e wearing rings on the inpeller and casing and have
wearing surfaces nornmal to the axis of rotation. Construct wearing rings
of [steel] [cast iron]. Design wearing rings for ease of maintenance and
secure to prevent rotation. Replaceable steel wear plates fastened to
casing may be used in lieu of wearing rings on casing and inpeller

.2.5 Punp Shaft

Provi de stainless or high grade alloy steel punp shaft of adequate size
and strength to transmt the full driver horsepower with a |iberal safety
factor.

.2.6 Punp Shaft Sl eeve

Protect punp shaft fromwear by a stainless steel, high grade alloy steel
or bronze shaft sleeve. Seal the joint between the shaft and sl eeve to
prevent | eakage.

2.7 Stuffing Box

Provi de stuffing box of the same material as the casing and provide
[grease] [or] [water] seal. Design the stuffing box for a mninmmof five
rings of packing and with easily renovable split type gl ands.

2.8 Mechani cal Seal s

EE R I R R S I R R I I R R I R I R I R R I R S I R I R I R I R R I R R R R R R R

NOTE: Specify doubl e nmechanical seals in high
pressure applications.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provi de [single] [double] nechanical seals to seal the punp shaft agai nst
| eakage. Hold each seal interface in contact by its own spring system
suppl enented by external liquid pressures. Construct the seal systemto
be readily renpvable fromthe shaft.

2.9 Beari ngs

Provide ball or roller type punp bearings designed to handle all thrust

|l oads in either direction. Punps depending only on hydraulic balance end
thrust will not be acceptable. Provide bearings that have an ABVA L-10
life of 50,000 hours minimum as specified in ABVA 9 or ABMA 11

.2.10 Lubri cation

EE R R S I R I R I R I R I R I R R I R S I R I R R I R R I R R R R R

NOTE: Delete the inapplicable types of

[ubrication. Normally use grease for vertical shaft
punps. Use either grease or oil for horizontal
shaft punps.

EE R R I I R I R I I R I R I R I R R R I R S I R I R I R I R R R R R R R R

Provide [oil bath] [or] [grease] lubricated bearings. [Provide an oi
reservoir for oil bath lubricated bearings. Provide reservoir with an
overfl ow opening to prevent overfilling and a drain at the | owest point.]
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[Provide a grease fitting for grease-lubricated bearings that prevents
overlubrication and the building up of pressure injurious to the
bearings. |If the grease fitting is not easily accessible, provide grease
tubing to a convenient |ocation.]

.2.11 Punmp Support

EE R R R S I R R I R R I R I R R R I R S I R I R I R I R R R R R R R R

NOTE: Delete inapplicable types of support.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provi de horizontal centrifugal punps with a common base plate for the punp
and notor. Provide vertical shaft centrifugal punps with separate bases
for the punp and notor. Support vertical dry pit centrifugal punps by a
heavy cast iron base with adequate legs to provide maximumrigidity and
bal ance.

.2.12 Coupl i ng

EE R R R S I R I R I R O I R I R I R R I R S I R I R I R I R R R R R R R R O

NOTE: Delete inapplicable types of couplings.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provi de couplings of the heavy-duty flexible type, keyed or |ocked to the
shaft. Make disconnecting of the coupling possible wthout renoving the
driver half or the punp half of the coupling fromthe shaft. Couplings

for extended shaft vertical centrifugal punps may be of the universal type.

.3  SUBMERSI BLE CENTRI FUGAL PUMPS

Provi de subnersible centrifugal punps which are centrifugal type punps
designed to punp solids up to 76 nr 3 inches in dianeter and are capabl e
of wi thstandi ng subnmergence as required for the particular installation.

.31 Punp Characteristics

Punp nunber[s] | ] located in | ] must have the follow ng
operating characteristics:

Punp Service [ 1]

Desi gn Operating Point [ ] L/second gpmflow, [__ ] mmfeet
head, [___ ] percent efficiency

Maxi mum Oper ati ng Poi nt [ ] L/second gpmflow, [__ ] mmfeet
head, [___ ] percent efficiency

M ni mum Oper ati ng Poi nt [ ] L/second gpmflow, [__ ] mmfeet
head, [___ ] percent efficiency
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2.

2.

2.

I npel l er Type [ 1

Qper ating Speed [ 1 rpm

Depth of Subnergence [ ] mnfeet

Mot or Type [

El ectrical Characteristics {_____] Xglts ac, [____ ] phase, [60]
Si ze V;:;:; rated load driving punp at

specified rpm

Punp Contr ol [ 1]

3.2 Punp Casi ng

Provi de casi ng capabl e of wi thstandi ng operating pressures 50 percent
greater than the naxi mum operating pressures. Provide volute with snooth
passages whi ch provi de unobstructed fl ow t hrough the punp.

3.3 Mati ng Surfaces

Machi ne and fit surfaces where watertight seal is required, including sea
bet ween di scharge connection el bow and punp, with nitrile rubber Orings.
Accompl ish sealing by nmetal -to-nmetal contact between mating surfaces,
resulting in proper conpression of the Orings wthout the requirenment of
specific torque limts.

3.4 Coat i ngs

Protect exterior surfaces of the casing in contact with sewage by a sewage
resi stant coal tar epoxy coating. All exposed nuts and bolts nust be
stainl ess steel.

3.5 | mpel | er

Provide inmpeller of the [single] [double] shrouded non-cl oggi ng design to
m ni m ze clogging of solids, fibrous materials, heavy sludge, or other
materials found in sewage. Statically, dynam cally, and hydraulically
bal ance the inpeller within the operating range and to the first critica
speed at 150 percent of the nmaxi num operating speed. Key the inpeller
securely to the shaft with a | ocking arrangenent whereby the inpeller
cannot be | oosened by torque fromeither forward or reverse direction.

.3.6 Weari ng Ri ngs

Provi de renewabl e type wearing rings, when required, on the inpeller and
casing with wearing surfaces normal to the axis of rotation. Use punp
manuf acurer's standard material for wear rings. Design wearing rings for
ease of mmintenance and adequately secure to prevent rotation.

. 3.7 Punp Shaft

Provi de punp shaft consisting of high grade alloy steel and of adequate
size and strength to transmit the full driver horsepower with a libera
safety factor.
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2.3.8 Seal s

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Do not specify ceranmic seal s where sudden
changes in tenmperature can occur and cause the sea
to crack. Tungsten carbide seals are standard for
many nanufacturers. Delete |ast sentence if
conventional seals are acceptable.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provi de a tandem nechani cal shaft seal systemrunning in an oil bath.
Provi de seal s consisting of | ] with each interface held in contact by
its own spring system [Conventional nechanical seals which require a
constant pressure differential to effect sealing will not be allowed.]

2.3.9 Beari ngs

Provide ball or roller type punp bearings designed to handle all thrust

| oads in either direction. Punps depending only on hydraulic balance end
thrust will not be acceptable. Provide bearings that have an ABMVA L-10
life of 50,000 hours minimum as specified in ABVA 9 or ABMA 11

2.3.10 Mbt or

Provi de punp notor that has Cass F insulation, NEMA B design, in
accordance with NEMA MG 1, and is watertight. Provide notor that is
either oil filled, air filled with a water jacket, or air filled with
cooling fins which encircles the stator housing.

2.3.11 Power Cabl e

EE R R R I I R I R I I R R S R R R I R R I R S I R R R I R I R R R R R R R

NOTE: Last sentence may elimnate severa

manuf acturers. However, this requirement may be
needed for protection of nmotor and to reduce

mai nt enance costs. Evaluate for each specific punp
application.

EE R I R S I R I R I R R S R I R R I R S R I R I R R I R R I R R R R R

Provi de power cable conplying with NFPA 70, Type SO and of standard
construction for subnersible punp applications. The power cable nust
enter the punp through a heavy duty entry assenbly provided with an
internal gromet assenbly to prevent |eakage. Separate the cable entry
junction chanmber and notor by a stator |ead sealing gland or termna
board which isolates the motor interior fromforeign material gaining
access through the punp top. |[Epoxies, silicones, or other secondary
seal ing systens are not acceptable.]

2.3.12 Install ati on Systens

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: In follow ng three paragraphs, delete
i napplicable installation systens.

EE R R R S I R R I R I R R I R I R R R I R S I R I R I R I R R R R R R R R

2.3.12.1 Rai | Munted Systens

Provide rail nounted installation systens consisting of guide rails, a
sliding bracket, and a di scharge connection el bow. Provide guide rails of
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the size and type standard with the manufacturer that do not support any
portion of the weight of the punp. The sliding guide bracket nust be an
integral part of the punp unit. Pernmanently install the discharge
connection elbowin the wet well along with the discharge piping. Connect
the punp automatically to the di scharge connection el bow when | owered into
pl ace and easily renpove for inspection and service wi thout entering the

punp wel | .
.3.12.2 Bolt Down Systens

The punp nount system nust include a base designed to support the weight
of the punp. The base nust be capable of withstanding all stresses
i mposed upon it by vibration, shock, and direct and eccentric | oads.

.3.12.3 Lifting Chain

Provide lifting chain to raise and |l ower the punp through the limts
i ndi cated. Provide gal vani zed chai n capabl e of supporting the punp.

.4 SELF- PRI M NG CENTRI FUGAL PUMPS

Design self-primng centrifugal punps to punp solids up to 76 nmr 3 inches
in diameter and of the centrifugal type capable of repeated reprine when
handl i ng trash-|aden sewage.

4.1 Punp Characteristics

Punp nunmber[s] | ] located in | ] must have the follow ng
operating characteristics:

Punp Service [ 1]

Desi gn Operating Poi nt [ ] L/second gpmflow, [__ ] mmfeet
head, [____ ] percent efficiency

Maxi mum Oper ati ng Poi nt [ ] L/second gpmflow, [__ ] mmfeet
head, [___ ] percent efficiency

M ni mum Oper ati ng Poi nt [ ] L/second gpmflow, [__ ] mmfeet
head, [___ ] percent efficiency

Maxi mum Primng Lift [ ] mnfeet

Maxi mum Reprine Lift [ ] mnfeet

I mpel | er Type [ 1

Rotation Direction [ O ockwi se] [Counterclockw se]

Operating Speed [ 1 rpm

Mot or Type [ 1
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El ectrical Characteristics [ ] volts ac, [____ ] phase, [60]
[ 1 H

Si ze Wthin rated | oad driving punp at
specified rpm

Punp Control [ 1]

2.4.2 Punp Casi ng

Provi de casing that is capable of wthstanding pressures 50 percent
greater than the naxi mum operating pressures and that contains no openings
of smaller dianeter than the specified sphere size. Internal devices that
will inhibit maintenance or interfere with prinmng and perfornance are not
permtted. Design the punp to retain sufficient liquid in the casing to
ensure unattended operation. Provide casing such that the inpeller can be
renoved wit hout disturbing the suction and di scharge connections. Provide
front access to the punp interior to permt inspection and cleaning of the
punp interior wthout renmoving suction or discharge piping.

2.4.3 | mpel | er

Provi de two-vane, sem -open, non-clog type inpeller w th punp-out vanes
cast integrally on its backside. Statically, dynamically, and
hydraulically balance the inpeller within the operating range and to the
first critical speed at 150 percent of the naxi mum operating speed. Key
the inpeller securely to the shaft with a | ocking arrangenent whereby the
i mpel | er cannot be | ocosened by torque fromeither forward or reverse
direction.

2.4.4 Wear Pl ate

EE R I R R S I R I R I R I R I R I R R I R S I R I R R I R R R R R R R

NOTE: Steel is standard with npst manufacturers.
EIR IR IR R R S I I I I I I I I I I R R S I I R I R IR R IR I R R S R b A I I IR R R I b I b b E b I I I R I R I b b b b b I I b b b b b b b

Provi de a repl aceabl e wear plate constructed of [cast iron] [alloy steel].

2.4.5 Punp Shaft

Provi de punp shaft consisting of high grade alloy steel or stainless steel
and of adequate size and strength to transmit the full driver wattage
horsepower with a |iberal safety factor

2.4.6 Punp Shaft Sl eeve

Protect the punp shaft fromwear by a high grade alloy steel or stainless
steel shaft sleeve. Place a seal, if needed, between the shaft and sl eeve
to prevent | eakage.

2.4.7 Seal s

Seal the punp shaft against |eakage by [oil lubricated] [water |ubricated]
nmechani cal seal. Provide stationary sealing nmenber consisting of
[tungsten carbide] [silicon carbide] and the rotating nenber consisting of
[tungsten carbide] [silicon carbide]. Ensure the seal is such that the
faces will not |ose alignment during shock | oads that cause defl ection,

vi bration, and axial or radial novenent of the punp shaft.
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2.4.8 Beari ngs

Provide ball or roller type punp bearings designed to handle all thrust
| oads in either direction.

2.4.9 Lubri cation

EE R R R S I R R I R R I R I R R R I R S I R I R I R I R R R R R R R R

NOTE: Delete the inapplicable types of

[ubrication. Normally use grease for vertical shaft
punps. Use either grease or oil for horizontal
shaft punps.

EE R I R R S I R R I R R S R I R R R I R R R R I R I R R R R R R R R

Provide [oil bath] [or] [grease] lubricated bearings. [Provide an oi
reservoir for oil bath lubricated bearings with an overfl ow opening to
prevent overfilling and a drain at the |lowest point.] [Provide a grease
fitting to add grease for grease-lubricated bearings. Provide grease
fitting of the type that prevents overlubrication and the building up of
pressure injurious to the bearings. |If the grease fitting is not easily
accessi bl e, provide grease tubing to a convenient |ocation.]

2.4.10 Sucti on Check Val ve

EE R R R S I R R R I R I R I R I R R I R S I R I R I R I R R R R R I R R

NOTE: |If the punp is in an application where a high
degree of reliability is desired, retain the |ast
sent ence
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

The punp nust contain a suction check valve to maintain prinme. Provide
suction check val ve which is renovabl e without disturbing the suction

pi ping. [The punp nmust be capable of prine or reprine in the event of
check valve failure.]

2.4.11 Punmp Support

Provide a comon fabricated steel base plate for the punp and notor.

2.4.12 Coupl i ng

EE R R R S I R R I R I R R I R I R R I R S I R I R R I R R R R R I R R R R

NOTE: Delete inapplicable type of couplings.

EE R R R S I R R I R I I R R I R I R R I R S I R I R R I R R R R R R R O

Transmit power fromthe notor to the punp by a [flexible coupling] [V-belt
drive assenbly]. [Flexible couplings nust be of the heavy duty type,
keyed or locked to the shaft.] Provide V-belt drive assenbly that has a
m ni mum of two belts. Select the drive assenbly on the basis of the power

to be transmtted fromthe notor to the punp. Enclose the drive on al
sides by a solid netal guard.

2.5 SCREW PUMPS

EE R R I I R I R I I R I R I R I R R R I R S I R I R I R I R R R R R R R R

NOTE: Edit paragraph for enclosed or tube nounted
screw punps. Tube nounted screw punps do not
requi re concrete trough.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S
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Ensure screw punps have a spiral flight screw operating in a concrete
trough with the screw rotation elevating the liquid up the inclined
trough. Provide punp consisting of a | ower bearing assenbly, a spira
screw wi th deflectors, an upper bearing assenbly, a drive assenbly, and an
autonmatic grease |lubricated systemfor the | ower bearing

.5.1 Punp Characteristics

Punp nunmber[s] | ] located in | ] must have the follow ng
characteristics:

Punp Service [ 1]

Total Lift [ ] mnfeet

Angl e of Inclination [22] [30] [38] [____ 1 degrees from
hori zont al

Spiral Screw Di aneter [ ] mnfeet [ ] inches

FlI'i ght Thi ckness [ ] mnfeet

Quantity of Flights [1] [2] [3]

Desi gn Capacity [ ] L/second gpm

Tube Di aneter [ ] mnfeet [ ] inches

Screw Speed [ ] rpm

Mot or Type [ 1]

El ectrical Characteristics [ ] volts ac, [____ ] phase, [60]
[ ] H

Si ze Wthin rated | oad driving punp at
specified rpm

Punp Contr ol [ 1]

.5.2 Lower Bearing Assenbly

The | ower bearing assenbly nmust be sleeve or roller bearing type design
If sleeve bearing is utilized, either rotate the bronze phosphor sl eeve
around stationary shaft or attach shaft to bronze bushing which rotates
inside stationary cartridge. Ensure sleeve bearing is hernetically

seal ed, automatic grease lubricated. Provide oil lubricated roller

beari ngs designed to guard against oil |eakage. Arrange labyrinth to
protect fire seal from damage. Provide bearings that have L-10 life of
100, 000 hours. The bearing housing nust pernit precise adjustnent in the
field. Provide a spare |ower bearing assenbly.
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2.5.2.1 Seal s

Prevent contaninants fromentering the bearing by two spring-I| oaded

i pseals, one to exclude wastewater and contam nants and one to retain the
grease in the bearing, or by a fixed journal with hollow axis to all ow
grease to the top end of the bearing where it flows the | ength of the
bearing sealing out contam nants.

2.5.2.2 Bearing Shield

Provi de a heavy-duty bearing shield to protect the bearing assenbly from
heavy debris.

2.5.3 Spiral Screw

Provi de spiral screw consisting of a steel torque tube with steel flights
wel ded to the exterior of the tube, a drive shaft, and | ower stub shaft.

2.5.3.1 Tor que Tube

Seal torque tube at both ends with welded steel plates. Take care to
insure that the end plates are parallel after welding. Wld flights
continuously to the tube on both sides. Bolt the drive shaft and | ower
stub shaft to the torque tube ends with a registered fit to ensure axia
al i gnment of the tube and shafting.

2.5.3.2 Shafts

Ensure the upper and | ower shafts and the outside dianmeter of the flights
of the conpleted spiral screw have the sane axis. Do not exceed a naxi mum
deflection at midspan of 4 mr 5/ 32 inch when calculated as a unifornmy

| oaded horizontal sinple beam supported between the upper and | ower
bearings. Statically balance the conpleted spiral screw

2.5.4 FI ow Def ector Pl ates

EE R R S I R I R I I R I R I R I R R R I R S I R R R I R I R R R R R R R

NOTE: Deflector plates nmay be extended to
conpl etely encl ose punp or punp rmay be tube nopunted.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provide flow defl ector plates for installation in the punp trough al ong
the uptake side of the spiral screw for the full length of the spiral
Ensure deflector plates are concave to effect an extension of the circular
arch of the trough to at l|east the height of the top surface of the torque
tube. Fabricate deflector plates fromno less than 3 mr 1/8 inch thick
steel plate conplete with stiffeners and anchors where required.

2.5.5 Upper Bearing Assenbly

Provi de upper bearing assenbly consisting of an upper bearing housing,
bearing, seals, nmounting, and cover.

2.5.5.1 Housi ng

Provi de cast iron upper bearing housing with grease fittings on the
exterior of the housing for periodic manual |ubrication
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2.5.5.2 Beari ng

Provi de upper bearing which hasan ABVA L-10 |ife of 50,000 hours m nimum
as specified in ABVA 9 or ABVA 11, and is one of the follow ng: a dua
bearing consisting of a spherical roller thrust type bearing for punp
thrust | oads and a spherical roller bearing for radial |oads; or a single
conbination radial and thrust, self-aligning, spherical roller bearing.

2.5.5.3 Seal s

Provide two seals for protection of the upper bearings. Attach one sea
to the extended shaft of the spiral screw to prevent contam nation from
entering the bearing top side. Locate the other seal on the bottom side
to retain the grease within the bearing

2.5.5.4 Mounting Pl ate

Provide a fabricated steel nounting plate and anchor bolts for nounting
t he upper bearing assenbly.

2.5.5.5 Cover

Provide a fabricated steel cover to close the opening in the wall for the
spiral shaft.

2.5.6 Drive Assenbly
Provi de drive assenbly consisting of a notor, gear reducer, and backstop
2.5.6.1 Gear Reducer

Provi de gear reducer that has the torque rating for the spiral speed based
upon continuous operation with a uniformload. Ensure the gear reducer
has an outer cast iron housing, totally enclosed and rigidly constructed
to maintain precise alignnent of the gears and bearings. Design gear
reducer with a service factor of no less than | ] based on the torque
requi renents of the screw or | ] based on the notor horsepower

whi chever is greater. Splash lubricate gears and bearings or, if
necessary, pressure lubricate to ensure oil is provided to all gears and
bearings. Positively secure shaft-nmounted gear reducers to the screw
shaft and anchor a torque armto the floor. Provide double lip oil seals
on the shaft. Provide non-shaft-nounted gear reducers with an adjustable
base and connect to the screw shaft by a flexible coupling.

2.5.6.2 Backst op

Provi de a backstop to prevent the reverse rotation of the spiral screw and
drive assenbly when the power to the notor is disconnected.

2.5.6.3 Drive
Connect the gear reducer to the drive notor by nmeans of belts and sheaves
designed with the sane service factor as the gear reducer. Provide a
safety cover for the belt drive.

2.5.7 Lubrication System

Provi de an automatic grease lubricator with grease punp and reservoir to
continuously grease the | ower bearing when the punp is operating. Provide
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grease punp with a | ] Whp

] volts ac, | ] phase, [60]

[ ] Hz notor. Interlock the grease punp with the screw punp notor to
prevent the screw punp fromoperating if the lubricator malfunctions.
Provide a visual or automatic indicator to confirmthat the | ower bearing
is receiving grease fromthe |ubrication system

.5.8 Radi us Scr eed

Provide a radius screed and any additional sheaves and belts as necessary
to adjust screw speed to enable the installation of the grout in the

trough with the screw install ed.

.6 PLUNGER PUMPS

Provi de positive displacenent type plunger punps designed to punp sewage
sludges with a m ni num anount of cl oggi ng.

.6.1 Punp Characteristics

Punp nunber[s] | ] located in |

operating characteristics:

] must have the follow ng

Punp Service

G

Desi gn Capacity

[ ] L/second gpm

Desi gn Head

[ ] mnfeet

Suction Lift

[ ] mnfeet

Stroke Speed

[ ] strokes per minute

Pump Type [sinmplex] [duplex] [triplex] [quadraplex]

Mot or Type [ 1]

El ectrical Characteristics [ ] volts ac, [____ ] phase, [60]
[ ] H

Si ze Wthin rated | oad driving punp at
specified rpm

Punp Contr ol [ 1]

.6.2 Punp Base

Provi de a common, wel ded st eel

drip-rimbase with a 25 mr 1-inch threaded

SECTION 22 13 29 Page 22




drain connection for the punp and notor. Provide base consisting of heavy
section, fully braced to withstand all shock | oads and to resist buckling
when properly anchored.

2.6.3 Punp Body

Provi de cast iron punp body. The punp nust be of heavy construction,
designed to handle its nmaxi mumrated capacity and head on a conti nuous
duty basis and hydrostatically test at 1.5 times the maxi mumrated head of
the punp. The punp body nmust be of sectional construction so that the
stuffing box, valve bodies, and air chanber adapters are independently
renovabl e. Ensure construction permits renoval of the stuffing box,

pl unger, and connecting rod wi thout disturbing the body, valve chanbers,
mani f ol ds, piping, or shaft.

2.6.4 Val ves

Provi de val ve chanbers on both the inlet and di scharge connections of each
cylinder. Construct valve chanbers with contoured interiors to mnimze
cl ogging. Provide ball type valves, at least 130 mr 5-1/8 inches in

di ameter, and constructed of neoprene. Provide valve seats consisting of

i ndependent, fully machined plates which nay be replaced wi thout

di sturbi ng val ve bodies or piping.

2.6.5 Connecting Rod, Eccentric, Eccentric Bearings, and Shaft

Provi de connecting rod and eccentric strap assenbly that is cast as one

pi ece and has a quality hot-poured Babbitt lining. Design the eccentric
bearings, and shaft to handl e the stresses and defl ections inposed upon it
by the specified service. Ofset the shaft fromthe vertical centerline
of the cylinder by an anmpunt appropriate to the cylinder dianeter to
reduce lateral thrust on the cylinder during the di scharge stroke.

2.6.6 Pl ungers

Provide ductile iron plungers with a plugged drain hole in the bottom
whi ch are accessible through the top of the plunger

2.6.7 Cylinders

Machi ne cylinders to a smoboth bore to provide a uniform surface throughout
the full travel of the plunger

2.6.8 Stuffing Box

Ensure the cylinder and plunger has an effective packing arrangenent to
provide lubrication for the plunger and maintain the nost effective
vacuum Provide stuffing box heavy cast construction with a circular drain
lip and 25 mr 1 inch threaded drain connection. Provide stuffing box with
a mni mum of four rings of | ] packi ng.

2.6.9 Al r Chanbers

EE R I b S b b b S b I b R R S I R R R I S S R R S R I S I R I R S I I b I I
NOTE: GCenerally provide air chanbers on suction
side of all punps and al ways on di scharge side of
al | punps.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S
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2.

2.

Provide air chanbers on [the discharge side] [both suction and di scharge
sides] of the punp with a mninum capacity of 0.0295 cubic neters 1800
cubic inches and a mininumr 76 n 3 inch di aneter opening.

.6.10 Sanpl i ng Val ve

Provide a 50 nmr 2 inch sanpling valve on the discharge side of the punp.

.6.11 Pressure Relief Val ve

Provide a pressure relief valve with a bypass line fromthe nmain suction
and di scharge manifolds. Ensure valve is factory set to prevent notor
overl|l oad or punp damage

.6.12 Lubricati on

Provi de each punp eccentric with a sight-feed oil |ubricator

EE R I R S I R I R I R R S R I R R I R S R I R I R R I R R I R R R R R

NOTE: Delete inapplicable drive systenms. The gear
reducer is recommended for 11.2 kW 15 hp and | arger

applications.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

6.13 Chain Drive

Provi de capacity variations by stroke adjustnent acconplished at each
eccentric assenbly, through the use of eccentric flanges coupled to the
eccentric body. Obtain overall drive reduction through the conbination of
a gearhead nmotor and silent roller chain. Ensure notor gearhead is
totally enclosed and running in oil. Provide chain capacity that is at

| east 150 percent of the chain nanufacturers published horsepower rating.
Encl ose the entire chain drive assenbly conpletely in a sealed |ip, dust
resi stant steel guard.

.6.14 V-Belt and Integral Cear Drive

Provi de capacity variations by stroke adjustnent acconplished at each
eccentric assenbly, through the use of eccentric flanges coupled to the
eccentric body. Obtain overall drive reduction through a conbination of
gears and V-belts. Run gears in an oil bath contained in an oil-tight
cast iron or alumnumenclosure. Select the gear reduction design, gear
materials and face wi dths, shafting, and bearings for the specified
operating conditions. Cover the entire V-Belt drive assenbly by a rigid
saf ety guard.

.6.15 Cear Reducer Drive

Provi de capacity variations by punp speed change only. Connect the | ow
speed shaft of the reducer directly to the nain shaft of the punp through
a flexible coupling with shear pin protection. Design the shear pin
overload protection for rel ease at 150 percent to 175 percent of norma
torque. Connect the high speed shaft of the reducer to the notor by a
heavy duty flexible coupling. Enclose the entire gear reduction unit in a
dust proof and oil-tight housing.

7 PROGRESSI VE CAVI TY PUMPS

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S
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NOTE: For sludges of solids concentration exceeding
18 percent, installation of bridge breaker on the
inlet port should be investigated. Designs vary and

manuf acturer's specifications should be consulted.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

Provi de progressive cavity punps consisting of a single helical rotor
rotating in a double helical stator

.7.1 Punp Characteristics

Punp nunber[s] | ] located in | ] must have the follow ng
operating characteristics:

Punp Service [ 1]

Desi gn Capacity [ ] L/second gpm
Operating Head [ ] mnfeet
Operating Speed [ 1 rpm

[Single] [Double] stage

Mot or Type [ 1
El ectrical Characteristics [ ] volts ac, [____ ] phase, [60]
[ 1 H
Si ze Wthin rated | oad driving punp at
specified rpm
Punp Control [ 1]
.7.2 Casi ng

[ Cradl e mount the punp body such that the suction chanber can be rotated

to allow the suction port to accommodat e any pi ping configuration.]

I ncorporate two inspection ports 180 degrees apart in the suction housing
to provide access to internal parts. Provide a drain plug in the casing.

. 7.3 Rot or

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Tool steel and stainless steel are conmobn
rotor materials. Qher nmaterials are al so
avai l able. Chrone plating is standard for nost
manuf acturers but may be del eted, dependi ng upon the

application.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

The punp rotor nust be a helix constructed of nachi ned and polished [high
quality tool steel] [stainless steel] [and nust be covered with a |ayer of
hard chronme pl ate].
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2.

7.4 St at or

The rotor mnmust revolve in a helix elastoneric stator consisting of Buna-N
chemically bonded to a steel tube.

.7.5 Drive Shaft and Connecting Rod

EE R R R S I R R I R R I R I R R R I R S I R I R I R I R R R R R R R R

NOTE: Universal joint design is critical since this
is a comon problemarea for this type punp. The
pin or cardan type joints are inferior to the gear
type but nay be acceptable for sone applications.

Del eting the pin or cardan type joints wll

el i mi nate many nanufacturers.
EIR IR IR R R S I I I I I I I I I I R R S I I R I R IR R IR I R R S R b A I I IR R R I b I b b E b I I I R I R I b b b b b I I b b b b b b b

Provide rotor driven by a connecting rod between the rotor and drive
shaft, connected at each end with a crowned gear [or pin or cardan] type
universal joint. Design the universal joints to transmt the required
thrust and torque. The connecting rod and universal joint in conbination
must inmpart no thrust on the seal. Provide universal joints that are
[grease] | ] lubricated and totally seal ed and shiel ded. Ensure sea
prevents liquid fromcontani nating the joints, and the shields prevent
foreign objects from danagi ng the seal

.7.6 Fl exi bl e Drive Shaft

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: The spring steel flexible one-piece drive
shaft is proprietary and should not be specified
al one.

EE R R R I I R I R I I R R S R R R I R R I R S I R R R I R I R R R R R R R

Provide rotor which is driven by a one-piece, flexible, high strength
spring steel drive shaft with a corrosion and abrasi on-resi st ant
t her nopl astic coating.

7.7 Seal s

Provi de punp seals consisting of a stuffing box with a split packing gl and
and lantern ring or a nechanical seal. Provide fittings for [grease]
[water] | ubrication.

.7.8 Beari ngs

Desi gn bearings for an ABVA L-10 |life of at |east 50,000 hours mnimum as
specified in ABVA 9 or ABVMA 11, and grease lubricate. Provide lubrication
fittings in the bearing housing.

. 8 DI APHRAGMV PUVPS

Provi de di aphragm punps of the self-primng, positive displacenent type
designed to punp sludge of various concentrations and | evels of

abr asi veness. Design punp such that operating the punp without liquid in
the punp casing will not danage any portion of the punp.

.8.1 Punp Characteristics

Punp nunmber[s] | ] located in | ] must have the follow ng
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operating characteristics:

Punp Service [ 1]

Oper at or [nechanical] [air]

Desi gn Head [ ] mnfeet

Peak Capacity [ ] L/second gpm flow

Total Dynami c Head [ 1 mmfeet

Suction and Di scharge Check Val ve Size [ ] mminches

Punp Speed [ ] strokes per mnute

Mot or Type [ 1]

El ectrical Characteristics [ ] volts ac, [____ ] phase, [60]
[ ] H

Si ze Wthin rated | oad driving punp at
specified rpm

Punp Contr ol [ 1]

2.8.2 Casi ng

Line all interior wetted parts with [6.4 mr 1/4 inch thick
chl orosul fonat ed pol yethyl ene]. Design punp body to permt access to the
casing interior wthout disassenbling the suction and di scharge pi ping.

2.8.3 Suction and Di scharge Check Val ves

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Specify the appropriate type of valve for the

material to be punped. |If large, pipe-size solids
are to be punped, specify the flap check valve. If
mai nt enance will be infrequent, specify the in-line

bal | check valve. For other applications specify

t he qui ck-opening ball check val ve.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

Provi de [qui ck opening ball check type,] [in-line ball check type,] [or]
[in-line flap check type] suction and di scharge check val ves. [Provide

qui ck- openi ng ball check val ves that have repl aceabl e [stainless steel,]
[bronze,] [or] [cast iron] seats and an easily renovable cover plate to
permt inspection and cleaning of the valve interior wthout disassenbling
t he adjacent piping.] [Provide in-line ball check valves that have a
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stream i ned internal design, elimnating projections on which material can
collect.] [Provide in-line flap check val ves that have an el astoneric sea
on the disc to insure sealing and a renovabl e cover to permit inspection
and cl eaning of the valve interior wthout disassenbling the adjacent

pi pi ng. ]
2.8.4 Pul sati on Danpers

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Specify inlet pul sation danpers for punps
wi th high suction head and di scharge pul sation
danpers for punps with high di scharge head.

EE R I R R S I R R I R R S R I R R R I R R R R I R I R R R R R R R R

Provi de an air chanber type pul sation danper on the punp [inlet] [and]
[ di scharge].

2.8.5 Air-Qperated Actuators

EE R R R S I R I R I R O I R I R I R R I R S I R I R I R I R R R R R R R R O

NOTE: Delete inapplicable drive type, nechanical or

ai r - oper at ed.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

Provide a conplete air operated actuator with all accessories required for
proper operation, including the follow ng:

2.8.5.1 Val ve

A three-way sol enoid valve on the air supply line. Operate the valve on a
signal fromthe flow control tiner.

2.8.5.2 Ti mer
An adjustable solid state flow control timer to control punp stroke rate
and length. Ensure stroke rate is adjustable fromO to [40] | ]
strokes per mnute. Ensure stroke length is adjustable from][O0.75]
[ ] to [1.25] | ] seconds.

2.8.5.3 Muf f | er
An air exhaust muffler to ensure qui et operation

2.8.5.4 Pressure Regul at or
An air pressure regulator to maintain a constant air supply pressure to
t he punping system Ensure the air pressure regulator is field adjustable
from | ] to | ] kPa [ ] to | ] psi.

2.8.5.5 St rai ner
Provide an air supply strainer to renove particles larger than | ]
mcrons fromthe air supply with a renovabl e cover to permt cleaning
wi t hout di snantling adjacent piping.

2.8.5.6  Assist

Spring assist or air cylinder assist as required for adequate suction lift.
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2.

8.6 Mechani cal Actuators

Provi de nechani cal actuator consisting of an electric notor and [gear
reducer] [belt drive] connected to the diaphragm by a connecting rod and
eccentric.

.9 RECESSED | MPELLER PUMPS

Provi de recessed inpeller punps of the vortex type designed to handl e
fluids containing solids, air, and stringy material normally found in
sewage. Design punps to punp solids up to 76 nm 3 inches in dianeter

.9.1 Punp Characteristics

Punp nunmber[s] | ] located in | ] must have the follow ng
operating characteristics:

Punp Service [ 1]

Desi gn Operating Poi nt [ ] L/second gpmflowat [ ] mm
feet head

Maxi mum Oper ati ng Poi nt [ ] L/second gpmflowat [ ] mm
feet head

M ni mum Oper ati ng Poi nt [ ] L/second gpmflowat [ ] mm
feet head

Di scharge Di aneter [ ] mnfeet

Suction Di aneter [ ] mnfeet

Operating Speed [ 1 rpm

Maxi mum NPSH Requi red at Maxi num [ 1]

Operati ng Poi nt

Seal Type [ packi ng] [ nechanical]

Mot or Type [ 1]

El ectrical Characteristics [ ] volts ac, [____ ] phase, [60]
[ ] H

Si ze Wthin rated | oad driving punp at

specified rpm

Punp Contr ol [ 1]

.9.2 Punp Casi ng

Construct punp casing with tapped and plugged holes for primng, venting,
and drai nage of the punp. Provide casing capabl e of wthstanding

pressures 50 percent greater than the maxi mum operating pressure. Ensure
all internal casing clearances are equal to the discharge nozzle dianeter
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so that all material that can pass through the discharge nozzle can pass
t hrough the casing. Provide flanged casing connections.

.9.3 | mpel | er

The inpeller must be of the recessed design. Key the inmpeller securely to
the shaft with a | ocking arrangenent whereby the inpeller cannot be
| oosened fromeither forward or reverse direction

.9.4 Punp Shaft

EE R I R R S I R R I I R R I R I R I R R I R S I R I R I R I R R I R R R R R R R

NOTE: Specify manufacturer's standard punp shaft
material. H gh grade alloy steel is standard with

nost manuf act urers.
E R R

Provide [high grade alloy steel] [or] [stainless steel] punp shaft that is
sized to provide a m ni num anount of deflection

.9.5 Sl eeve

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Specify manufacturer's standard punp shaft
sleeve material. Stainless steel is standard with

nost nanufacturers.
D R R R R A R R R R

Protect the punp shaft throughout the packing area by a renpvabl e
[stainless steel] [or] [bronze] sleeve.

.9.6 Seal s

Provide a stuffing box, designed for the interchangeabl e use of packing or
nmechani cal seals, and suitable for use of grease, oil, or water as the
sealing liquid.

.9.6.1 Packi ng

Desi gn the stuffing box to acconmodate a m ni mum of [ ] rings of
[graphite] [oil] inpregnated [nonasbestos] [netallic] packing with |antern
ring and packing gland. Ensure packing is readily renovable fromthe
shaft.

.9.6.2 Mechani cal Seal s

Provi de nechani cal seals concicting of the [single] [double] type of

[ carbon-ceram c] [tungsten carbide] construction. Hold each sea
interface in place by its own [stainless steel] spring system Construct
the seal systemto be readily renpovable fromthe shaft.

. 9.7 Beari ngs

Provide antifriction ball or roller type punp bearings designed to carry
all radial or thrust |oads. Provide bearing that are [grease] [o0il]

| ubricated and contained in dust- and noi sture-proof housings. [Provide
an oil reservoir with overflow and drain openings.] [Provide a grease
fitting of the type that prevents overlubrication. If the grease fitting
is not readily accessible, provide an extension tube.]
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2.

10 ROTARY LOBE PUWPS

Provi de positive displacenment type rotary | obe punps consisting of two

tri-lobe rotors which draw product

into pockets formed between the rotors

and rotor case and push punped material 180 degrees around the interior of
the contoured rotor case and out through the discharge port.

.10.1 Punp Characteristics

Punp nunber[s] located in [

have the follow ng characteristics:

Punp Service

G

Desi gn Capacity [ ] to [ ] L/second [ ] to
[ 1 gpm

Operating Head [ ] mmfeet meximumto [___ ] mmfeet
m ni mum

Operating Speed [ 1 rpm

Di scharge Di aneter [ ] mnfeet

Suction Di aneter [ ] mnfeet

Mbt or Type [ ]

El ectrical Characteristics [ ] volts ac, [____ ] phase, [60]
[ ] H

Si ze Wthin rated | oad driving punp at
specified rpm

Punp Contr ol [ 1]

.10.2 Casi ng

Construct rotor casing of [ductile iron] [cast iron]. Construct the gear
casing of cast iron. Use a renovable end cover to allow access to

tri-rotor elenments w thout
suction, or discharge connections.

.10.3 Rot or s

need to disturb packing gl ands, bearings,

Provide punp rotors that are tri-lobe form[profile machined in cast iron]

[high quality tool stee

encapsul ated in urethane] [stainless steel].
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Provi de a renovabl e and repl aceabl e wear plate between the rotors and
rotor case to protect the rotor case fromwear. Locate rotors on shafts
by positive |ocking assenbly.

.10. 4 Shafts and Sl eeves

Provi de shafts consisting of [high grade alloy steel] [ ] fitted with
repl aceabl e stainless shaft sl eeves where passing through gl and area.
Time shafts in their rotation by zero backlash timng gears keyed to
shafts and running in a separate oil chanber gear case. Ensure seals
prevent ingress of punped material into gear case.

.10.5 Packi ng d ands

Provi de adj ustabl e packing gl and type seals. Provide stuffing box gl ands
with split lantern rings for through water flush.

.10.6 Beari ngs

R R R I R I R R I R I R R I R R R I R R I I R R R I R I R I

NOTE: Specify L-10 life expectancy based on check
wi th manufacturers for actual punp nodel s under
consi derati on.

R R R R R I R R I R I R R I R R I R I R R I R R R R I R R I R O O

Provi de punp with heavy duty antifriction roller or ball type bearings for
shaft support, with a ABVA L-10 |ife of [40,000] [2100,000] hours at

maxi mum operating conditions. Ensure oil seals prevent ingress of punpage
into gear case. Provide a slinger for each shaft.

11 ELECTRI CAL WORK

Provide electrical notor driven equi pment specified conplete with notors,
notor starters, controls and wiring in accordance with Section 26 20 00

| NTERI OR DI STRI BUTI ON SYSTEM  Specify or indicate electrica
characteristics. Provide notor starters conplete with thernal overl oad
protection and other appurtenances necessary for the notor control
specified. Provide manual or automatic control and protective or signa
devices required for the operation specified, and any control wring
required for controls and devices but are not shown.

PART 3 EXECUTI ON

3.

1 EXAM NATI ON

After becoming famliar with all details of the work, verify al
di mrensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng the work.

.2 EQUI PMENT | NSTALLATI ON

Submit Drawi ngs containing conplete wiring and schematic di agranms and any
other details required to denpnstrate that the system has been coordi nat ed
and will properly function as a unit. Show on the Draw ngs proposed

| ayout and anchorage of equi pment and appurtenances, and equi pnent
relationship to other parts of the work including clearances for

mai nt enance and operation
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3.

3.

2.1 Punp Installation

Install punpi ng equi pnent and appurtenances in the position indicated and
in accordance with the nmanufacturer's witten instructions. Provide al
appurtenances required for a conplete and operating punpi ng system

i ncluding such itens as piping, conduit, valves, wall sleeves, wall pipes,
concrete foundations, anchors, grouting, punps, drivers, power supply,
seal water units, and controls.

.2.2 Concrete

Provi de concrete conform ng to Section 03 30 00 CAST-1 N PLACE CONCRETE

2.3 Grouting Screw Punp Fl ow Channel

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkkhhkkhhkrhkhhkhhkhkhkhkhhk hkhhkhhkhhkhkhkhkk kkk k) hkihkhkk khkkikkikki*x*%

NOTE: Delete if no screw punps.

R R R I R R I R R R I R R I R R I R I R R I R R R R I R R I R O O

After installation and adjustnent of the screw punp, place grout in the
fl ow channel to the configuration and dinmensions indicated and as required

to insure a proper fit between the screw punp and flow channel. Attach a
radi us screed provided by the punp manufacturer tenporarily to provide
proper clearance between the screw and the flow channel. Grout the flow

channel in strict accordance with the manufacturer's instructions.

.3 PAI NTI NG

Punps and notors must be thoroughly cleaned, primed, and given two finish
coats of paint at the factory in accordance with the reconmendati ons of
the manufacturer. Field painting required for ferrous surfaces not
finished at the factory is specified in Section 09 90 00 PAI NTS AND

CQOATI NGS.

.4 FRAMED | NSTRUCTI ONS

Post, where directed, franed instructions containing wiring and control

di agrams under glass or in lamnated plastic. Frane condensed operating
instructions, prepared in typed form as specified above and posted beside
the diagranms. Post the franed instructions before acceptance testing of
the system Submit punp characteristic curves showi ng capacity in gpm
net positive suction head (NPSH), head, efficiency, and punpi ng horsepower
fromO gpmto 110 percent (100 percent for positive displacenent punps) of
design capacity. Subnmit a conplete |ist of equipment and materi al

i ncl udi ng manufacturer's descriptive data and technical literature,
performance charts and curves, catalog cuts, and installation
instructions. Diagranms, instructions, and other sheets proposed for

posti ng.

.5 FI ELD TESTI NG AND ADJUSTI NG EQUI PMENT

.5.1 Oper ational Test

Prior to acceptance, perform an operational test of all punps, drivers,
and control systens to deternmine if the installed equi pnment neets the
purpose and intent of the specifications. Denonstrate that the equi prment
is not electrically, mechanically, structurally, or otherw se defective;
is in safe and satisfactory operating condition; and conforms with the
speci fied operating characteristics. Prior to applying electrical power
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to any notor driven equi pment, rotate the drive train by hand to
denonstrate free operation of all nechanical parts. Include checks for
excessive vibration, leaks in all piping and seals, correct operation of
control systems and equi pnent, proper alignnent, excessive noise |evels,
and power consunpti on.

.5.2 Ret esti ng

If any deficiencies are reveal ed during any test, correct such
deficiencies and reconduct the tests.

.5.3 Perf ormance Test Reports

Submit perfornmance test reports in booklet formshowing all field tests
performed to adjust each conponent and all field tests performed to prove
conpliance with the specified performance criteria, upon conpletion and
testing of the installed system |In each test report indicate the fina
position of controls.

.6 MANUFACTURER S SERVI CES

Provi de the services of a manufacturer's representative who is experienced
in the installation, adjustment, and operation of the equi prment

specified. Supervise the installation, adjustnment, and testing of the
equi pnent .

.7 FI ELD TRAI NI NG

Provide a field training course for designated operating and mai nt enance
staff nenbers. Provide training for a total period of | ] hours of
normal working time and start after the systemis functionally conplete
but prior to final acceptance tests. Cover all of the itens contained in
t he operating and mai ntenance manuals. Submt [six] [ ] copies of
operation and [siXx] [ ] copi es of maintenance manuals for the

equi prent furni shed. One conplete set prior to perfornmance testing and

t he renmai nder upon acceptance. Detail the step-by-step procedures
required for systemstartup, operation, and shutdown. Include in the
operation manual s the manufacturer's name, nodel nunber, parts list, and
brief description of all equipnment and their basic operating features.
List in the maintenance manual s routine mai nt enance procedures, possible
br eakdowns and repairs, and troubl eshooting guides. |nclude piping and
equi prent | ayout and sinplified wiring and control diagrans of the system
as installed in the naintenance manuals. Manuals nust be approved prior
to the field training course.

-- End of Section --
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