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NOTE: This gui de specification covers the

requi renents for hydronic punps primarily designed
for chilled water, hot water and condenser water
service in building H/AC systens.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat 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 information.

Rermove information and requirenents not required in
respective project, whether or not brackets are
present.

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

*%

PART 1

1.1

*%

*% *% *% *% *% *% *% *% *% *% *%%

GENERAL

REFERENCES

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
thi s paragraph by organi zation, designation, date,
and title.

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

pl ace the reference in the Reference Article. Also
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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 ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 189.1 (2014) Standard for the Design of
H gh- Perfornance Green Buil di ngs Except
Low Ri se Residential Buildings
AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM E103 (2015) Horizontal and Vertical Line-Shaft
Pumps

ASME | NTERNATI ONAL ( ASME)

ASME Bl.1 (2003; R 2018) Unified Inch Screw Threads
(UN and UNR Thread Form

ASME B16. 1 (2015) Gray Iron Pipe Flanges and Fl anged
Fittings C asses 25, 125, and 250

ASME B4. 1 (1967; R 2009) Preferred Limts and Fits
for Cylindrical Parts

ASME B4. 2 (1978; R 2009) Preferred Metric Limts and
Fits

ASTM | NTERNATI ONAL (ASTM

ASTM A123/ A123M (2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A153/ A153M (2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A159 (1983; R 2011) Standard Specification for

Aut onpotive Gray Iron Castings

ASTM A307 (2014; E 2017) Standard Specification for
Carbon Steel Bolts, Studs, and Threaded
Rod 60 000 PSI Tensile Strength

ASTM A48/ AA8M (2003; R 2012) Standard Specification for
Gray lron Castings
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ASTM A53/ A53M (2018) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seanl ess

ASTM A536 (1984; R 2014) Standard Specification for
Ductile Iron Castings

ASTM A582/ A582M (2012; R 2017) Standard Specification for
Free- Machi ni ng Stainless Steel Bars

ASTM B584 (2014) Standard Specification for Copper
Al'l oy Sand Castings for General
Applications

HYDRAULI C | NSTI TUTE (HI)

H 1.1-1.2 (2014) Rotodynamic (Centrifugal) Pump for
Nomencl ature and Definitions

H 1.3 (2013) Rotodynam c (Centrifugal) Punp
Applications

H 9.6.4 (2009) Rotodynam ¢ Punps for Vibration

Anal ysis and Al |l owabl e Val ues

H ANSI/H 14.6 (2011) Rotodynam ¢ Punps for Hydraulic
Per f ormance Acceptance Tests - Al36

H ANSI/H 2.1-2.2 (2014) Rotodynam c Vertical Punps of
Radi al, M xed, and Axial Flow Types for
Nomencl ature and Definitions

H ANSI/H 9.6.3 (2017) Rotodynam ¢ Punps - Cuideline for
Operating Regi ons - B120

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators
NEMA 7535. 4 (2011; R 2017) Product Safety Signs and
Labels

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;

TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nat i onal El ectrical Code

NSF | NTERNATI ONAL ( NSF)

NSF 372 (2016) Drinking Water System Conponents -
Lead Content

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 21 (1982; E 2004) Wite or Colored Silicone
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Al kyd Paint (Type I, High doss and Type
1, Medium d oss)

SSPC Pai nt 25 (1997; E 2004) Zinc Oxide, Al kyd, Linseed
Ol Prinmer for Use Over Hand C eaned
Steel, Type | and Type I
U.S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1910. 219 Mechani cal Power Transmi ssion Apparat us
UNDERWRI TERS LABORATORI ES (UL)

UL 778 (2016; Reprint Gct 2017) UL Standard for
Saf ety Motor-Qperated Water Punps

2 SUBMITTALS

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

The "S" following a submttal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk
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1.

Governnent approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Governnment.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
System Coordination; ¢, [ 1]
SD- 03 Product Data
Instructions; ¢, [ 11
Equi prent Data; G, [___ 1]
Training Period; ¢, [___ 1]
SD-06 Test Reports
Factory Tests
Field Quality Control
SD-07 Certificates
Manuf acturer's Representative
SD- 10 Operation and Mii ntenance Data
Operation and Mii ntenance Manuals; ¢, [___ 1]
Training; C[, [___ 1]
3 QUALI TY ASSURANCE
3.1 Manuf act urer Services
Provide the services of a nanufacturer's representative experienced in the
installation, adjustnent, and operation of the equi pment specified. The
representative nust supervise the installation, adjustnent, testing of the
equi prent, and conduct training.
Subnmit the names and qualifications of the manufacturer's representative

and training engineers and witten certification fromthe manufacturer that
the representative and trainers are technically qualified.

.3.2 St andard Products

Provide material and equi pnent which are the standard products of a

manuf acturer regularly engaged in the manufacture of such products and that
essentially duplicate equipnent that has been in satisfactory HVAC
operation at least 2 years prior to issuance of this solicitation. Support
equi prent with a service organization that is reasonably convenient to the
jobsite. Punps [and] [notors] of the same types nust each be the product
of one manufacturer.
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1.3.3 Conf ormance wi th Agency Requirenents

Where material s or equi pnent are specified to be an approved type, attach
the seal or |abel of approval froma nationally recogni zed testing agency,
adequat el y equi pped and conpetent to perform such services. A witten
certificate fromthe testing agency nmust acconpany the materials or

equi prrent and be submitted stating that the itens have been tested and that
they conformto the applicable requirenments of the specifications and to
the standards listed herein. The certificate must indicate the nethods of
testing used by the testing agency. In lieu of a certificate froma
testing agency, published catal og specification data, acconpani ed by the
manufacturer's certified statement to the effect that the itens are in
accordance with the applicable requirenents of the specifications and the
ref erenced standards, will be considered and may be acceptabl e as evi dence
that the items conformw th agency requirenents.

1.4 DELI VERY, STCORAGE, AND HANDLI NG

Protect equi pnent, delivered and designated for storage, fromthe weather,
hum dity and tenperature variations, dirt and dust, or other contam nants.

PART 2 PRODUCTS
2.1 SYSTEM DESCRI PTI ON

Hydroni ¢ punps used for heating and air conditioning applications are
defined by the type of inpeller, nunber of inpellers, type of casing,
met hod of connection to the driver, and nounting position. Provide

centrifugal water punps of the types indicated and specified. Use an
electric notor driving unit for each punp as indicated and specifi ed.

2.1.1 Selection Criteria

Sel ect punps at a point within the maxi nrumefficiency for a given inpeller
casing conbination. Deviations within 3 percent of nmaximum efficiency are
perm ssible, provided the | esser efficiency is not |ess than the schedul ed
efficiency in the construction design docunents. Punps having inpeller

di ameters larger or smaller than manufacturer's published nmaxi num and

m nimum i npel l er diameters for a given inpeller casing conbination will be
rejected. Punp performance data, as shown in perfornmance curves, nust be
based on factory tests using precision instrunentati on and exacting
procedures as detailed in H ANSI/H 14.6.

2.1.2 Syst em Coor di nati on

Subnmit drawi ngs containing conplete wiring and pi ping schematic di agrans
and any other details required to denponstrate that the system has been
coordinated and will properly function as a unit. Show the proposed | ayout
and anchorage of equi pnent and appurtenances, and equi prent relationship to
other parts of the work including clearances for maintenance and

operation. Provide a conplete listing of equipnment, materials and

m scel | aneous conponents includi ng nechani cal seals, bearings, and

couplings.

2.1.3 Saf ety Requirenents

Ful Iy encl ose or guard couplings, projecting set-screws, keys, and other
rotating parts, that pose an entangling hazards.
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2.

2 MATERI ALS AND EQUI PMENT
2.1 Nameplates

Securely affix a standard naneplate to punps and notors in a conspi cuous

pl ace showi ng the manufacturer's nane, address, type or style, nodel,

serial nunmber, and catal og nunber. |In addition, for each punp show the
capacity in L/second gpmat rated speed in rpmand total head in mmfeet of
water. For each electric motor show at |east the mininmuminformation
required by NEMA MG 1. Show such other information as the manufacturer may
consi der necessary to conplete identification on the nanmeplate. Punps nust
be listed and | abeled by UL, and conply with UL 778 for punps not using

uni versal notors rated nore than 250 volts such as circul ating punps.

.2.2 Framed | nstructions

Submit proposed diagranms, instructions, and other sheets, prior to

posting. Post approved wiring and control diagrans showi ng the conpl ete

| ayout of the entire system including equi pnent, piping valves, and
control sequence, framed under glass or in approved |am nated plastic,
where directed. Provide condensed operating instructions explaining
preventive nai ntenance procedures, nethods of checking the systemfor

nornmal safe operation, and procedures for safely starting and stopping the
system franed as specified above for the wiring and control diagrans, and
posted beside the diagrans. Post the franed instructions before acceptance
testing of the systens.

. 2.3 Pump Characteristic

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Characteristics of each pump will normally be

specified by a mininumof two points on the

head- capacity curve. The blanks for liters per second
gpm and total head in nmfeet will be filled in
appropriately. |If two or nore punps are to operate
in parallel or in series, and a system head curve is
shown, the appropriate brackets will be renoved

i ndi cating punps will match the system curve.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Construct hydronic water punps in accordance with H 1.1-1.2 and

H ANSI/H 2.1-2.2. The punps nust be capable of discharging quantities at
total discharge heads neasured at the di scharge flange, between the
following limts:

Qperate punps at optinmum efficiencies to produce the nost econonica
punpi ng system under the conditions encountered [and size to nmake opti nmum
match with the system head curve as shown].[ Suction |ift on Punp No.
[ ] must not be nore than [ ] mmfeet.] Punps nust furnish not

| ess than 150 percent of rated capacity at a total discharge head of not

| ess than 65 percent of total rated head.[ The shutoff total head nust not
be greater than 120 percent of total rated head.] Operate punps at
specified systemfluid tenperatures w thout vapor binding and cavitation
Qperate punps to H ANSI/H 9.6.3 standard for Preferred Operationg Region
(POR).
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2.

2.

2.4 Pump Drivers

Provide electric notors as indicated for each punp and in conpliance with
Section [26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM [26 60 13.00 40 LOW VOLTACE
MOTORS].

. 2.5 Equi prent Data

Submit manufacturer's descriptive data and technical literature,
performance charts and curves for all inpeller sizes for a given casing,
catalog cuts, and installation instructions. Provide spare parts data for
each different itemof material and equi pment specified, after approval of
the detail drawings and not later than [ ] nonths prior to the date of
benefi cial occupancy. Include a conplete list of parts and supplies, wth
current unit prices and local source of supply with contact information.

Subnmit catalog information, certified punps curves, rated capacities, fina
i mpel | er dinensions, and accessories provided for the product indicated.

I ndi cate operating point of each punp on curves. Furnish punp curves for
each punp and conbi nation of punps designed to operate in parallel. The
punp curve rmust show as a ninimum bhp, flow, total dynam c head,
efficiency, NPSH, inpeller dianeter and systemcurve (individually and in
conbi nation for each punp operating in a parallel application). Select
punps operating in parallel operation to cross the system curve when
operating individually.

3 HYDRONI C PUMPS

NOTE: Enter the punp nunbers shown on the draw ngs
in the appropriate blanks. Delete inapplicable
configurations

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Provide centrifugal, [single-stage type,][ or J[nmulti-stage type,] designed
for HVAC service in the follow ng configurations:

Configuration Purmp No
Circulator L1
Smal | I n-Line L1
Large In-Line L1
Base- Mount ed, Fl exible Coupl ed, End Suction L1
Base- Mount ed, Cl ose Coupl ed, End Suction L1
Base- Mount ed, Fl exi bl e Coupl ed, Doubl e Suction, [Horizontally] [ ]
[and] [Vertically] Split
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2.

[

Configuration

Punp No
Vertical Lineshaft Turbine
L 1

Aut omatic Cooling Coil Condensate Punp Units

3.1 Circulator

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhkkkkkkkkkkk

NOTE: These punps deliver up to 10 L per second 150
gpmand up to 10 m 35 feet head. They are nost
often used for lowflowrates in snmall systens and
are available in a wet rotor or three piece oi

| ubricated design. Wt rotor circulators use system
fluid for cooling and lubrication. They do not
require oiling and are | ess expensive; however,

i mpel l er can stick after a prol onged shutdown.

Three piece circulators are oil lubricated with the
potential for longer life if properly lubricated and
can overconme a stuck inpeller after a prol onged

shut down; however, there is potential maintenance of
nmechani cal seals and coupling assenbly.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Provi de punps with capacities as indicated of a horizontal, [in-line, three
piece oil lubricated] [wet rotor] circulator type specifically designed for
qui et operation. Suitable for 107 degrees C 225 degrees F operation at
[860][ __ ] kPa [125]] ] psig working pressure. The punp nust be
single stage with [flanged] [union] piping connections. The punp internals
must be capabl e of being serviced w thout disturbing piping connections.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Insert the follow ng paragraph for three
piece oil lubricated circul ator punps.

kkkkkkkkkkkkkkkkkkkkkkkkkkhkhkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkkkkkx

a. The three piece punp nust be conposed of three separable conponents a
notor, bearing assenbly, and [cast iron] [lead free bronze certified in
accordance with NSF 372 punp end (wet end). The motor shaft nust be
connected to the punp shaft via a replaceable flexible coupler.]

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Insert the follow ng paragraph for wet rotor
circulators used for potable water service.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

b. Wet rotor circulator for potable water service nust be | ead content
certified in accordance with NSF 372.

.3.1.1 Seal Assenbly

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Retain this paragraph for wet rotor
circulators used for potable water service.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Punp nust be equipped with an internally flushed nechanical seal assenbly.
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Seal assenbly nmust have a brass housing, Buna bell ows and seat gasket,
stainl ess steel spring, and be of a carbon ceranic design with the carbon
face rotating against a stationary ceramic face.

2.3.1.2 Mot or Mount

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Include this paragraph for three piece oi
| ubricated circul ators.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

To ensure alignnment, nount the notor to the bearing assenbly via a bolted
nmot or bracket assenbly. Use a replaceable resilient rubber notor nmount to
assist in aligning the motor shaft with the punp shaft.

2.3.1.3 Motors
Mot ors nmust neet schedul ed horsepower, speed, voltage, and encl osure

design. Mdtors nmust be drip proof, maintenance free, prem um efficiency
and nmeet NEMA MG 1 specifications.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Include the follow ng paragraph for variable
speed punps with ECM notors.

*% *% *% *% *% *% *% *%%

[ Punmp nmust be driven by an electrically commutated el ectrical nmotor (ECM
with permanent magnet rotor. The rotor magnets nust be tine stable,
non-toxic ceram c nmagnets. Drive the electrically commuted el ectrica
nmotor by a frequency converter with an integrated PFC filter.

]
2.3.2 Smal | | n-Line

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: These punps deliver up to 12.5 L per second
200 gpm and 17 m55 feet head. Punp notor shaft
nmust stay horizontal, but punp body can be
repositioned for horizontal or vertical discharge.
These punps are designed for 1750 rpm and i ndoor
servi ce using open drip proof enclosure electric
motors.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de punps with capacities as indicated,suitable for 107 degrees C 225
degrees F operation at [1204][__ ] kPa [175][ ] psig working
pressure. The punp nust be single stage, in-line design, in cast iron
bronze fitted construction. The punp internals nust be capable of being
serviced without disturbing piping connections.

2.3.2.1 Pump Shaft
The punp nust have a solid steel shaft with a coupler between the punp and
mot or shafts. For non-stainless steel shafts, enploy a non-ferrous shaft
sl eeve to conpletely cover the wetted area under the seal

2.3.2.2 Bearing

The bearing assenbly nust house nmintenance-free permanently | ubricated
bearings.
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2.

3.2.3 Seal Assenbly

Equi p the pump with an internal self-flushing mechanical seal assenbly.
Seal assenbly nmust have Buna bell ows and seat gasket, stainless stee
spring, and be of a carbon ceranic design with the carbon face rotating
against a stationary ceranic face

.3.2. 4 Impeller

Provide inpeller of cast bronze or brass material. |Inpeller nust be
hydraulically and dynamically balanced to H 9.6.4 bal ance grade G5. 3,
keyed to the shaft and secured by a | ocking capscrew or nut.

.3.2.5 Volute

Punp vol ute nmust be of cast iron. The connection style on cast iron punps
must be flanged.

.3.2.6 Mot or Mount

To ensure alignnment, nmount the nmotor to the bearing assenbly via a bolted
nmot or bracket assenbly. Use a replaceable resilient rubber notor nmount to
assist in aligning the notor shaft with the punp shaft.

.3.2.7 Motors

NEMA MG 1; premium efficiency; non-overloading at any point on the punp
curve; maintenance free with permanently | ubricated bearings; and resilient
mounted for smaller sizes, rigid nounted otherwi se.

3.3 Large I n-Line

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Large In-Line punps can deliver up to 158 L
per second 2500 gpm and 38 m 125 ft head at 1750
rpm The use of large In-Line punps is discouraged
due to difficulty in providing routine servicing and
repair. Large in-line punps including notor can be
nore expensive than the preferred base-nounted,
flexible coupled end suction punps. In sonme cases
floor space is limted so large in-line punps may
need to be used. Large In-Line punps cone in two
basi ¢ configurations - split coupled and cl ose
coupled. Split coupled configuration allows
nmechani cal seal naintenance wi thout disturbing the
punp or notor. However, split coupled punps only
all ow the notor shaft to be oriented vertically with
not or shaft down. C ose coupled punps nay be
mounted with the motor shaft vertical or horizonta
but do not all ow nmechani cal seal maintenance without
di sturbing the punp or notor. When nounted

hori zontally, it is critical that adequate support
be provided to avoid strain on punp parts and pi ping.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de punps with capacities as indicated; [split-coupled] [closed
coupled], in-line, single stage, for installation in [vertical] [horizonta
(where cl ose coupled)] position, and. suitable for 107 degrees C 225
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degrees F operation at [1204][__ ] kPa [175][ ] psig working
pressure. The punp internals nmust be capable of being serviced without
di st urbi ng pi pi ng connecti ons.

2.3.3.1 Casing

Provi de punp casing conplying with ASTM A48/ A48 C ass 30 cast iron,
suitable for [1204]] ] kPa [175][___ ] psig working pressure with
integral cast iron flanges drilled for ASME B16.1 [ANSI O ass 125] [ANS
Class 250] flanges, with an integrally-cast support ring matching an d ass
125 flange for punp support. The punp vol ute nust include gauge tappings
at suction and di scharge nozzles along with vent and drain tappings at top
and bottom

2.3.3.2 Pump Shaft

Provi de carbon or stainless steel punp shaft, guided by a carbon graphite
| ower throttle bushing. Carbon steel punp shaft nust have a bronze shaft
sl eeve that conpletely covers the wetted area under the seal

2.3.3.3 Seal Assenbly

Equip the punp with a nechanical seal assenbly consisting of a carbon sea
rotating ring, stainless steel spring, ceram c seat and flexible bellows
and gasket. The liquid cavity nust have a tapped flush line with manua
valve to renove air fromthe seal chanber to allow fast initial start-up
and i nsure nmechani cal seal cooling.

2.3.3.4 Spacer Coupl i ng

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Del ete paragraph specifying spacer coupling
bel ow when cl ose coupl ed punps are used.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

The axially split spacer coupling nmust be of high tensile alum num split
to allow the servicing of the seal without disturbing the punp or notor.
Punp coupl er nust be aligned by the manufacturer before shipnent. The
mot or bracket must contain a carbon steel coupler guard conforning to

29 CFR 1910. 219 standards for safety.

2.3.3.5 Impeller

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Bronze inpellers should not be used for
punpi ng tenperatures in excess of 120 degrees C 250
degrees F. Consult nanufacturer for tenperatures
exceedi ng 120 degrees C 250 degrees F.

*% *% *% *% *% *% *%%

Hydraulically and dynanically bal ance the inpeller to H 9.6.4 bal ance
grade G6.3, closed, single suction, fabricated fromcast bronze, keyed to
the shaft and secured by a | ocking capscrew.

2.3.3.6 Motor

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Motor enclosure will usually be open drip
proof where nmotor is located in dry, clean, well
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ventilated indoor area. Use totally enclosed fan
cool ed notor enclosure for outdoor service.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

El ectric notors nust neet NEMA MG 1 and the horsepower, speed, voltage,

i ndicated. Mtor enclosure nust be open drip proof[, totally enclosed fan
cool ed], with heavy duty grease |ubricated ball bearings conpletely

adequate for the maxi mumload for which the notor is designed. Mdtor nust

be non-overl oadi ng at any point on the punp curve and preni um efficiency.
Provide open drip proof notor efficiencies as shown in ASHRAE 189. 1.

Totally enclosed fan cool ed notor efficiencies nust be as shown in NEMA MG 1.

I ncl ude one-pi ece conbi nation notor bracket and volute coverplate in the
assenbly to ensure concentric alignment of the motor to the punp casing.

2.3. 4 Base- Mbunt ed, Fl exi bl e Coupl ed, End suction

Provi de punps with capacities as indicated; base nounted,

separ at el y-coupl ed, end suction designed with volute housing nounted to the
frame to allow for punp service without relocating the notor or disturbing
pi pi ng connections. Bearings and seals nust be serviceable w thout

di sturbing piping. Punp nust be factory hydrostatically tested in
accordance with Hydraulic Institute standards and thoroughly cl eaned.

2.3.4.1 Casing

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Cast iron casings should not be used for
punpi ng tenperatures in excess of 120 degrees C 250
degrees F. Consult manufacturer for tenperatures
exceedi ng 120 degrees C 250 degrees F.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Provide radially split punp casing ASTM A48/ AA8N Cl ass 30 cast iron
suitable for [1204][1720][ ] kPa [175][250][ ] psig working
pressure with integral cast iron flanges drilled for ASME B16.1 [ ANSI O ass
125] [ANSI Cass 250] flanges, with an integrally-cast pedestal support
foot. The punp volute rust include gauge tappings at suction and di scharge
nozzl es along with vent and drain tappings at top and bottom

2.3.4.2 Punp Shaft

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Carbon steel shaft should not be used for
punpi ng tenperatures in excess of 120 degrees C 250
degrees F. Consult manufacturer for tenperatures
exceedi ng 120 degrees C 250 degrees F.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Carbon steel punp shaft with a repl aceable [bronze][stainless steel] shaft
sl eeve conpletely covering the wetted area of the shaft under the seal

2.3.4.3 Bearing

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Regreasable ball bearings are di scouraged.
St udi es have indicated that contanination and

i neffective lubrication are responsible for
approxi mately half of all bearing replacenents.
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Concerns include the foll ow ng; excessive grease

wi || cause bearings to overheat, bearings are
required to be regreased on a regular interval (2500
operating hours or every six nmnonths), inmpurities can
be i ntroduced when regreasing bearings, and grease
added nmust be conpatible with grease applied
previously.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

I ncorporate mai ntenance free, permanently lubricated and seal ed bearings in
the punp bearing frane. [Regreasable ball bearing type with provision for
purging or flushing through the bearing surface and greased while running
after start-up.]

2.3.4.4 Seal Assenbly

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: When fluid used to internally flush seals
exceeds 107 degrees C 225 degrees F, provide a heat
exchanger to decrease the temperature of the sea
flushing water to 107 degrees C 225 degrees F in
order that the seal |ife does not get shortened.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Equip with an integrally flushed nmechanical seal assenbly or a positive
pressure external seal flushing line. Provide a nechanical seal wth
ceranic seal seat and carbon seal ring. Seal assenbly nust be rated up to
107 degrees C 225 degrees F.

2.3.4.5 Baseplate

Basepl ate nust be of steel construction fully enclosed at sides and ends
with wel ded cross nmenbers and fully open grouting area for field grouting.
M ni num base plate stiffness nmust conformto H 1.3 for horizonta
basepl at e desi gn st andards.

2.3.4.6 Coupler

Provide a flexible-type coupler between the punp and notor, capabl e of
absorbing torsional vibration and variabl e speed operati on between the punp
and notor. The coupler nust allow replacenment with no need to nove the
hubs. Coupl er nust have natural rubber or neoprene type elenent materials
with a nmaxi mum m sal i gnment capability of 4 degrees angular and 3 nm 0. 125
inches parallel. Provide donut shaped el astonmer elenment with preassenbl ed
fl anges nechanically clanped to reinforced el ement and preassenbl ed spacer
center assenbly. Secure flexible donut shaped el emrent of coupler in place
with radial clanp ring screws. Couplers nust be rated for required maxi num
rpm anperage horsepower and torque. The coupler nust be shielded by a
coupl er guard securely fastened to the base. Provide coupler guard in
compliance with current national safety standards including 29 CFR 1910. 219
and NEMA 7535.4. @uards cannot have gaps greater than 6 mm 0. 250 i nches,
must be safety orange in color, and have an NEMA Z535.4 conpliant warning
label.

2.3.4.7 Impeller

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Cast bronze inpellers should not be used for
punpi ng tenperatures in excess of 120 degrees C 250
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degrees F. Consult manufacturer for tenperatures

exceedi ng 120 degrees C 250 degrees F.
Hydraulically and dynanically balance to H 9.6.4 bal ance grade G5. 3,
cl osed, overhung, single suction, fabricate fromcast bronze, key to shaft
and secured by a | ocking capscrew.

2.3.4.8 Motor

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Motor enclosure will usually be open drip
proof where nmotor is located in dry, clean, well
ventilated indoor area. Use totally enclosed fan
cool ed notor enclosure for outdoor service.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhkhkhhhkkkxkx

*k%

El ectric Mdtors nust neet NEMA MG 1 and be the wattage horsepower, speed,
and voltage indicated. Mtor enclosure nust be open drip proof [totally
encl osed fan cooled]. Mdtor nust have heavy duty grease |ubricated bal
bearings conpl etely adequate for the maxi num | oad for which the notor is
designed. Mdtor nust be non-overloading at any point on the punp curve and
premium efficiency. Open drip proof notor efficiencies must conply with
ASHRAE 189.1. [Totally enclosed fan cool ed notor efficiencies nust conply
with  NEMA MG 1.]

2.3.5 Base- Mbunt ed, C ose Coupl ed, End Suction

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Use of base-nounted, close coupled, end
suction punps is discouraged. This type of punp
takes up less floor space than base-nounted,
flexible coupled, end suction punps and should only
be consi dered when floor space is extrenely
limted. C ose coupled punps do not have a punp
shaft and punp bearing assenbly. Motor bearings
nust be able to handl e both notor rotating el enent
and inpeller forces. This requires a special notor
wi th bearings designed to handl e additional inpeller
| oads and shaft that extends into the volute. This
type of punp can be about the sane cost as the
preferred base-nounted, flexible coupled, end
suction punp.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de punps with capacities as indicated. Punp must be base nounted,
cl ose coupl ed, single stage, end suction design capable of being serviced
wi t hout di sturbing piping connections.

2.3.5.1 Casing

Provi de punp volute of Class 30 cast iron suitable for [1204]]

_____ ] kPa
[175] [

_____ ] psig working pressure. Include vent, drain and gauge tappings.

2.3.5.2 Seal Assenbly

Seal off the liquid cavity at the notor shaft by an internally flushed
mechani cal seal or a positive pressure external seal flushing line with

cerani c seal seat and carbon seal ring, suitable for continuous operation at
107 degrees C 225 degrees F. A replaceable shaft sleeve of bronze all oy
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must conpletely cover the wetted area under the seal

2.3.5.3 Impeller

Provi de cast bronze or 304 stainless steel inpeller, enclosed type,
hydraulically and dynamically balanced to H 9.6.4 bal ance grade G6. 3,
keyed to shaft and secured by a | ocking capscrew,

2.3.5.4 Motor

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Motor enclosure will usually be open drip
proof where nmotor is located in dry, clean, well
ventilated i ndoor area. Use totally enclosed fan
cool ed notor enclosure for outdoor service.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

El ectric Mdtors nust conply with NEMA MG 1 and be thewattage horsepower,
and voltage indicated. Mtor enclosure nust be [open drip proof] [totally
encl osed fan cooled]. provide with heavy duty grease | ubricated bal
bearings conpl etely adequate for the maxi num | oad for which the notor and
punp inpeller is designed. Mtor nmust be non-overl oading at any point on
the punp curve and prem um efficiency. Provide open drip proof notor
efficiencies in conpliance with ASHRAE 189.1. Totally enclosed fan cool ed
nmot or efficiencies nust be as shown in NEMA MG 1.

2.3.6 Base- Mount ed, Fl exi bl e Coupl ed, Double Suction[,] [Horizontally
Split][ and ]J[Vertically Split]

Provi de punps with capacities as indicated; base nounted, flexible coupled,
doubl e-suction, [horizontal] [and] [vertical] split case design, single
stage centrifugal punp. Construction nust be cast iron - bronze fitted,
equi pped wi th nechani cal seals. Bearings and seals nust be serviceable

wi t hout disturbing piping or notor. Factory hydrostatically test the punp
in accordance with Hydraulic Institute standards and thoroughly clean

2.3.6.1 Casing

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Cast iron casings should not be used for
punpi ng tenperatures in excess of 120 degrees C 250
degrees F. Consult nanufacturer for tenperatures
exceedi ng 120 degrees C 250 degrees F.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Provide ASTM A48/ A48N O ass 30 or ASTM A159 cast iron punp casing, suitable
for [1204]] ] kPa [175][ ] psig working pressure, with integra

cast iron flanges drilled for ASME B16.1 [ANSI O ass 125] [ANSI d ass 250]
flanges. Supply the punp volute with plugged vent, drain, and gauge
tappings.

2.3.6.2 Bearings

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The use of regreasable ball bearings are
di scouraged. Studies have indicated that

contam nation and i neffective lubrication are
responsi ble for approxinmately half of all bearing
repl acenents. Concerns include the foll ow ng;
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excessive grease will cause bearings to overheat,
bearings are required to be regreased on a regul ar
interval (2500 operating hours or every six nonths),
i mpurities can be introduced when regreasing

beari ngs, and grease added nust be conpatible with
grease applied previously.

*% *% *% *% *% *% *% *% *% *% *% *%%

I ncorporate mai ntenance free, permanently |ubricated and seal ed bearings
with an L10 life of 60,000 hours mninmumin the punp bearing frane.|

I ncorporate regreasable ball bearing type punp bearing frame with provision
for purging or flushing through the bearing surface and greased while
runni ng after start-up.]

.3.6.3 Seal Assenbly

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: When fluid used to internally flush seals
exceeds 107 degrees C 225 degrees F, provide a heat
exchanger to decrease the temperature of the sea
flushing water to 107 degrees C 225 degrees F so
that the seal |ife does not get shortened.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Seal off liquid cavity by an internally-flushed seal assenbly. Sea
assenbly nust have a brass housing, Buna bell ows and seat gasket, stainless
steel spring, and be of a carbon face rotating against a stationary silicon
carbide seat. Provide replaceable nechanical seals wthout disturbing the
upper casing half and system piping. Seals nust be suitable for continuous
operation at 107 degrees C 225 degrees F. Arrange to assure that sea

| eakage cannot enter the bearing housings.

.3.6.4  Coupler

Provide a flexible-type coupler between the punp and notor capabl e of
absorbing torsional vibration and variabl e speed operation. The coupler
nmust al |l ow repl acenment with no need to nove the hubs. Coupler nust have
nat ural rubber or neoprene type elenment materials with a nmaxi mum

m sal i gnment capability of 4 degrees angular and 3 nm 0. 125 inches
parallel. Provide donut shaped el astoner el enent and with preassenbl ed

fl anges nechanically clanped to reinforced el enent and preassenbl ed spacer
center assenbly. Secure flexible donut shaped el ement of coupler in place
with radial clanmp ring screws. Couplers nust be rated for required maxi mum
rpm wattage horsepower and torque. Shield the coupler by a coupler guard
securely fastened to the base. Coupler guard nust conply with current

nati onal safety standards including 29 CFR 1910.219, and NEMA Z535. 4.
Provi de guards with gaps no greater than 6 nm 0. 250 i nches, of safety
orange in color, and have an NEMA Z535. 4 conpliant warning | abel

.3.6.5 Base Pl ate
Provi de basepl ate of steel construction fully enclosed at sides and ends
with wel ded cross nenbers and fully open grouting area for field grouting.

M ni mum base plate stiffness nust conformto H 1.3 for horizonta
basepl at e desi gn st andar ds.
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2.3.6.6 Impeller

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Cast bronze inpellers should not be used for
punpi ng tenperatures in excess of 120 degrees C 250
degrees F. Consult manufacturer for tenperatures
exceedi ng 120 degrees C 250 degrees F.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

Bronze or brass encl osed double suction type, both hydraulically and
dynanical ly balanced to H 9.6.4 grade G56.3, keyed to shaft and fixed in an
axial position. Hub nust have sufficient netal thickness to allow
machining for installation of inpeller rings.

2.3.6.7 Motor

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Motor enclosure will usually be open drip
proof where nmotor is located in dry, clean, well
ventilated i ndoor area. Use totally enclosed fan
cool ed notor enclosure for outdoor service.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Provide electric nmotor conformng to NEMA MG 1 and of the wattage horsepower,
and voltage indicated. Mtor enclosure nust be open drip proof [totally

encl osed fan cool ed]; with heavy duty grease |ubricated ball bearings

compl etely adequate for the maxi mum |l oad for which the notor is designed.
Mot or nust be non-overl oading at any point on the punp curve and prem um
efficiency. Qpen drip proof notor efficiencies nust be as shown in

ASHRAE 189.1. Totally enclosed fan cool ed notor efficiencies nust be as
shown in NEMA MG 1.

2.3.6.8 Pump Shaft

Provi de punp shaft of solid 416 stainless steel shaft or solid carbon steel
shaft with repl aceabl e bronze or 304 stainless steel shaft sleeve covering
wetted area of shaft.

2.3.7 Vertical Lineshaft Turbine

Provi de punps with capacities as indicated. Punp nust be vertica

i neshaft turbine manufactured for lubrication of the |ine-shaft bearings
by the water being punped. Design and manufacture the punping unit in
accordance with H ANSI/H 2.1-2.2 standards AWM E103.

2.3.7.1 Bowl Assenbly

Fl ange type construct the internediate bow s, discharge cases and suction
bow s from ASTM A48/ A48 C ass 30 close grain cast iron. They nust be free
of defects and accurately machined and fitted to ASVME B4.2 ASME B4.1 cl ose
tol erances. Epoxy enanel coat the internediate bow s waterways for

maxi mum efficiency. Thread all threaded di scharge cases for water

| ubricated colunmm assenbly. All assenbly bolting nust be stainless steel
Provi de internedi ate bow bearings.

2.3.7.2 Pump Shaft

Construct the bow shaft from ASTM A582/ A582N type 416 stainl ess steel
preci sion ground and polished with surface finish better than 40 RVS
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2.3.7.3 Lineshaft

Vertical punp lineshaft nust be open and constructed from ASTM A582/ A582N
type 416 stainless steel. Straighten |ineshaft sections to 0.13 mm per 300
mm 0. 0005i nch/ foot total runout. Lineshaft sections nust not exceed 3 m 10
feet in length and nust be coupled with threaded stainless stee

couplings. Design the dianeter of the lineshaft and coupling in accordance
with AWM E103.

2.3.7.4 Impeller

Provide inpellers of ASTM B584 silicon bronze or stainless steel, the

encl osed type. They nust be free from defects, machined, and bal anced to
H 9.6.4 bal ance grade G6.3 for optinum efficiency and performance.
Securely fasten to the bow shaft with stainless steel taper |ock collets.
The inpellers nust be adjustable by nmeans of a top shaft adjusting nut or
adj ustabl e solid shaft coupling.

2.3.7.5 Di scharge Head

Construct the discharge head, sized for punp capacity, of ASTM A48/ A48N
Class 30 high grade ductile iron or fabricated steel of the high profile
type with an integral notor base which allows the head shaft to be coupl ed
to the top shaft above the stuffing box. A separate notor stand is not
acceptable. The discharge head nust have an ASME B16.1 (for cast iron) or
Class 150 (for steel) discharge flange supplied with dual 6 mm 1/4 inch NPT
ports at the top. Thread the head to accept the colum pi pe.

2.3.7.6 Stuffing Box

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Stuffing box is reconmmended over nechani ca
seal s for vertical turbine punps due to the many
vari abl es encountered in nechani cal sea
applications with this type of punp. Abrasives are
commonly found in condenser water open | oop systens,
where this type of punp is used, that cause

premat ure nechani cal seal failure.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Provi de stuffing box of cast or ductile iron, ASTM A536 cl ass 65, and
containing a mninumof five rings of packing; with an available fitting
for pressure relief. The packing follower gland nust be stainless stee
and secured in place by stainless steel studs and nuts. The packi ng box
bearing must be bronze. Provide a water slinger to operate on the top
shaft, above the packing gl and.

2.3.7.7 Mechani cal Seal
Provi de a nechani cal seal

2.3.7.8 Col um Pi pe
Provi de col um pi pe of ASTM A53/ A53N grade B steel pipe not |ess than
Schedul e 30. Machine the colum ends with threads and faced parallel to
the threads to ensure proper alignnent. Connect the pipe with threaded

sl eeve type ductile iron couplings or flanges that will accept 20 nm 3/4
inch stainless steel or bonze bearing retainers. Lineshaft bearings nust
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be fluted rubber retained in a centering spider retainer
.3.7.9 Basket Strai ner

Provide and attach a stainless steel basket strainer of a suitable size to
the punp suction with stainless steel fasteners. Strainer nust have a net
inlet area equal to at least three tines the inpeller inlet area. The
maxi mum openi ng nmust not be nore than 75 percent of the maxi mum openi ng of
the wat er passage through the bow or inpeller

.3.7.10 Motor

El ectric notor nust nmeet NEMA MG 1 and be the size and vol tage i ndi cat ed.
Provide [1800RPM [ __ ] nmotor with NEMA Class B or dass F insulation
The notor must have a vertical hollow (or solid) shaft nmotor with space
heaters and a non-reverse ratchet (or self-release coupling) to prevent
reverse rotation. The notor nust have an angul ar contact thrust bearing to
meet the designed punp's hydraulic thrust |oad plus the weight of the
rotating parts under operating conditions. Provide high efficiency notor
with a weather protected WP-1 encl osure, [230/460] [__ ] volt, [3] [1]
phase, 60HZ, and a [1.15] [__ ] service factor. Mdtor nust be

non- overl oadi ng at any point on the punp curve and prem um efficiency.
Provide notor with efficiencies in conpliance with NEMA MG 1.

.3.8 Cooling Coil Condensate Punp Units

Provi de punps with capacities as indicated. Cooling Coil Condensate Punp
Unit must be a packaged unit including a corrosion-resistant punp, plastic
tank with cover, and automatic controls. Include [factory] [field]
installed check valve and a 1800 nm 72 inch mninum electrical power cord
with plug for 120V/ 1PH 60HZ el ectrical service

.3.8.1 Motor

El ectric notor nust conply with NEMA MG 1 and be the size, voltage and
encl osure indicated. Provide heavy duty grease |ubricated ball bearings
conpl etely adequate for the maxi mum | oad for which the notor is designed.

.4 ELECTRI CAL WORK

Provide electrical notor driven equi pment specified herein conplete with
nmotors, notor starters, and controls. Provide electric equipnment and
wiring in accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

El ectrical characteristics nmust be as indicated. Provide notor starters
complete with properly sized thermal overl oad protection in each phase and
ot her appurtenances necessary for the notor control specified. Each notor
must be of sufficient capacity to drive the equi pnent at the specified
capacity wi thout exceeding the nameplate rating of the notor when operating
at proper electrical systemvoltage and frequency. Manual or automatic
control and protective or signal devices required for the operation herein
specified and any control wiring required for controls and devi ces but not
i ndi cated nmust be provided under this section of the specifications.

.5 ELECTRI CAL EQUI PMENT
Provide el ectrical equipnment in conformance with Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM  Provide el ectrical motor driven equi pnent herein

specified conplete with notors, notor starters, and controls. Nbtor
controls, equipnment, and wiring nust be in accordance with NFPA 70.
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51 El ectric Mdtors

Drive each electric notor-driven punp by a continuous-duty electric notor
with enclosure type for specific service as defined in paragraph HYDRONI C
PUMPS. Mdtor nust have a [1.5] [__ ] service factor. Provide
[squirrel-cage induction][synchronous] notors having nornal -starting-torque
and |l owstarting-current characteristics, and of sufficient size so that
the nanepl ate wattage horsepower rating will not be exceeded throughout the
entire published punp characteristic curve. Integral size motors nust be
the premumefficiency type in accordance with NEMA MG 1. Punp electric
nmotor efficiencies nmust neet or exceed the requirenents of ASHRAE 189. 1,
Table C-13. Modtor bearings nust provide snooth operations under the
conditions encountered for the life of the notor. Provide adequate thrust
bearing in the notor to carry the weight of all rotating parts plus the
hydraulic thrust and be capabl e of w thstanding upthrust inposed during
punp starting[ and under variabl e punping head conditions specified].
Motors nmust be rated [ | ] volts, [ ] phase, 60 Hz and such rating
must be stanped on the naneplate. Provide notors in conformance with

NEMA MG 1.

.5.2 Control Equi prent

[ Manual Iy controll ed punps nust have START-STOP pushbutton in
cover.][Automatically controlled punps nust have three-position

" MANUAL- OFF- AUTOVATI C' selector switch in cover.] Provide additiona
controls or protective devices as indicated. [Install a punmp |ow water
cutoff [in the well][on the suction pipe] and nust shut the punp off when
the water level in the well reaches the | evel shown.]

.5.3 Vari abl e Speed Control

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: If any of the notors have a variable speed
control, then include this paragraph

*% *% *% *% *% *% *% *% *% *% *%%

The vari abl e speed motor controllers nust neet the requirenents of UFGS
26 29 23 VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 600 VOLTS

.6 EQUI PMENT APPURTENANCES

.6.1 Attachments

Furni sh all necessary bolts, nuts, washers, bolt sleeves, and other types
of attachments with the equi pment for the installation of the equipment.
Bolts conformto the requirenments of ASTM A307 and hexagonal nuts of the
sanme quality as the bolts used. Threads nust be clean-cut and conformto
ASME Bl.1. Bolts, nuts, and washers specified to be gal vani zed or not
otherw se indicated or specified, nmust be zinc coated after being threaded,
by the hot-dip process conformng to [ ASTM A123/ A123N][ ASTM A153/ A153N] as
appropriate. Bolts, nuts, and washers specified or indicated to be
stai nl ess steel nmust be Type 316

.6.2 Equi pnent Quards

Provi de equi pnent driven by open shafts, belts, chains, or gears with
al | -metal guards encl osing the drive mechanism Secure guards in position
with steel braces or straps that pernit easy renoval for servicing the
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equi pnent. Coupl er guards nust conply with current national safety
standards including 29 CFR 1910.219 and NEMA Z535.4. Provide guards with
gaps no greater than 6 mm 0. 250 i nches, safety orange in color, and have an
NEMA Z535. 4 conpliant warni ng | abel

2.6.3 Tools

Furni sh a conplete set of all special tools which may be necessary for the
adj ust nent, operation, maintenance, and disassenbly of all equipnent.
Special tools are considered to be those tools which because of their
limted use are not nornally avail able, but which are necessary for the
particul ar equi pnent. Special tools nust be high-grade, snooth, forged,

all oy, tool steel. Furnish one pressure grease gun for each type of grease
required. Deliver all tools at the same tine as the equi pment to which
they pertain. Properly store and safeguard such tools until conpletion of
the work, at which tine deliver themto the Contracting O ficer

2.7 FINISHES

Al motors, punp casings, and simlar parts of equiprment nust be thoroughly
cl eaned, prinmed, and given two finish coats of paint at the factory in
accordance with the recomendati ons of the nmanufacturer. G ve ferrous
surfaces not to be painted a shop coat of grease or other suitable
rust-resistant coating.

[2.8 FACTORY TESTS

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Factory Tests for specific punps shipped to
construction site are not nornmally required unl ess
the punps are used for a critical application where
precise performance is required. Manufacturers
performance data is based on factory tests using
preci sion instrunmentation and exacting procedures as
detailed in Hydraulic Institute Standard ANSI/H 1.6
Centrifugal Punp Tests for each typical punp nodel
Del ete the foll owi ng paragraph unl ess required.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Punps nust be tested by the nmanufacturer or a nationally recognized testing
agency in conpliance with H 1.3. Subnit certified test results.

] PART 3 EXECUTI ON

3.1 EXAMINATION
After becoming famliar with all details of the work, verify all dinensions
inthe field and advise the Contracting O ficer of any discrepancy before

perform ng the work.

3.2 INSTALLATION

NOTE: Punp and driver shaft alignnent on base
nount ed, | ong-coupled punps is critical to reduce
vi bration, increase bearing life, increase coupler
life, and increase nmechanical seal life. Although
shafts are typically aligned at factory, sone

m sal i gnment will occur during shipping and
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lifting. Dial indicators or |aser devices are
called out to accurately performfinal alignnment of
punp and driver shafts. Scales, straight edges and
cal i pers provide | ess accurate alignment and are
only suitable for initial alignnment.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Install each punp and notor in accordance with the witten instructions of
the manufacturer[ and under the direct supervision of the manufacturer's
representative]. Provide access space around the device for servicing no
| ess than the m ni rumrecommended by the manufacturer

[3.2.1 Base Mbunt ed, Long- Coupl ed Punps
Set the punp baseplate as foll ows.

a. Place two sets of shins or wedges for each foundation bolt. Lower
basepl ate onto foundation bolts and | evel baseplate both | engthw se and
across by addi ng or renoving shinms or nount wedges. A nmaxi num
difference of 3 mMm 0.125 inches lengthwi se and 1.5 nm 0. 059 i nches
across is allowable.

b. Munt punp and driver on baseplate if not already nounted at factory.
Pump and driver shafts nmust have initial cold (punp and driver at
anbi ent tenperature) alignnment check and final hot (punp and driver at
operating tenperature) alignnent check. Performcold alignnent check
bef ore baseplate is grouted, after baseplate is grouted, and after
pi ping is connected. Performfinal alignment check when punp and
driver are at operating tenperature. Mve or shimonly the driver to
make adjustnents to prevent strain on the piping installations.
Initial alignnment may be performed with scal es, straight edges and
calipers. Final alignnent nust be done with dial gauges or |aser
alignment devices. Final alignnent misalignment may not exceed
coupling manufacturer's maxi mum parallel and angul ar mi sal i gnment
val ues. Wen using variable frequency drives, reduce the
manuf acturer's m salignnent values by 50 percent. Renove flexible
coupli ng when perforning alignnent.

c. Support the connecting piping to ensure that there are no piping | oads
at the punp flange connections and connecting piping is not forced into
position. [Use concrete for equi pment foundations as specified in
Section 03 30 00.00 10 CAST-I| N-PLACE CONCRETE. Provide concrete
foundations that are integral with and of the sane class as that of the
buil ding fl oor unless otherw se indicated. Use concrete having a
conpressive strength of at least 17 MPa 2,500 psi in foundations that
are entirely separated fromthe surrounding floor. |Install a prenolded
filler strip between the foundation and fl oor slab as shown. Furnish
foundation bolts, as required, for proper positioning during the
pl acenent of the concrete.]

13.3 FI ELD QUALI TY CONTRCL

After installation of the punping units and appurtenances, including
coupling guard, is conplete, carry out operating tests to assure that the
punping installation operates properly.[ Make arrangenents to have the
manuf acturer's representatives present when field equipment tests are
made.] G ve each punping unit a running field test in the presence of the
Contracting Officer for a mninmumof 2 hours. Operate each punping unit at
its rated capacity or such other point on its head-capacity curve sel ected
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by the Contracting Officer. Provide an accurate and acceptabl e net hod of
measuring the discharge flow Tests nust assure that the units and
appurtenances have been installed correctly, that there is no objectionable
heating, vibration, or noise fromany parts, and that all manual and
automatic controls function properly. [|f any deficiencies are reveal ed
during any tests, correct such deficiencies and reconduct the tests.

Submit test reports in booklet formshowing all field tests perfornmed to
adj ust each conponent and all field tests perforned to prove conpliance
with the specified performance criteria, upon conpletion and testing of the
installed system Each test report nust indicate the final position of
controls.

.4 FlI ELD PAI NTI NG
Do not paint stainless steel, galvanized steel, and nonferrous surfaces.
4.1 Touch-up painting

Factory painted itenms requiring touching up in the field nust be thoroughly
cleaned of all foreign material, and prined and topcoated with the
manuf acturer's standard factory finish

. 4.2 Exposed Ferrous Surfaces

Pai nt exposed ferrous surfaces with two coats of enanel paint conforning to
SSPC Paint 21. Solvent clean factory prinmed surfaces before painting.
Surfaces that have not been factory prinmed nust be prepared and prined with
one coat of SSPC Paint 25 or in accordance with the enanel paint

manuf acturer's recomendati ons.

.5  CLOSEQUT ACTIVITIES
.5.1 Operation and Mai ntenance Manual s

Subnmit one conplete set at the tine the tests procedure is subnitted;

remai ning sets before the contract is conpleted. Permanently bind each in
a hard cover. Inscribe the following identification on the covers: the
wor ds " OPERATI NG AND MAI NTENANCE | NSTRUCTI ONS, " nane and | ocation of the
bui I di ng, name of the Contractor, and contract number. Place flysheets
before instructions covering each subject. Use 216 by 279 nm 8-1/2 by 11
i nches paper for instruction sheets, with large sheets of draw ngs fol ded
in.

Include, but do not linmt to, the following in the Instructions:
a. Systemlayout show ng piping, valves, and controls.

b. Approved wiring and control diagranms[ including variable frequency
drives].

c. A control sequence describing startup, operation, and shutdown.

d. Operating and mmi ntenance instructions for each piece of equipnent,
including task list for routine maintenance, routine inspections,
i ntermedi ate i nspections, and annual inspections; |ubrication
i nstructions; and troubl eshooting guide.

e. Manufacturer's bulletins, cuts, and descriptive data; and parts |i st
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3.

and recommended spare parts.

5.2 Training

Upon conpletion of the work, and at a tinme designated by the Contracting

O ficer, provide the services of one or nore conpetent engineers for a
training period of not less than [ ] hours to instruct a representative
of the Government in the contents of the operation and mai nt enance manual s
for the equi pment furnished under these specifications. These field
instructions must cover all the itenms contained in the bound instructions.
Subnmit the training course curriculumand training instructions 14 days

prior to the start of training.

-- End of Section --
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