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Al R AND GAS DI FFUSI ON EQUI PMENT
02/11

NOTE: This gui de specification covers the
requirenents for air supply and diffusion equi prent
for sewage treatnent plants.

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
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).
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PART 1 GENERAL

1.1 REFERENCES
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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 zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) 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.
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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.

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

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.

AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATl ON ( ABVA)

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

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

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGVA)

AGVA 6011 (2014J) Specifications for H gh Speed
Helical Gear Units

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

ASHRAE 52. 2 (2012) Method of Testing Ceneral
Ventilation Air-C eaning Devices for
Removal Efficiency by Particle Size

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

AWM C110/ A21. 10 (2012) Ductile-Iron and Gay-lron Fittings
for Water

AWM Cl111/A21. 11 (2017) Rubber-Gasket Joints for
Ductile-Iron Pressure Pipe and Fittings

AWM Cl115/ A21. 15 (2011) Fl anged Ductile-lron Pipe Wth
Ductile-lron or Gray-lron Threaded Fl anges

AWM C151/ A21. 51 (2017) Ductile-Iron Pipe, Centrifugally
Cast

AWM C200 (2012) Steel Water Pipe - 6 In. (150 mm
and Larger

AWM C207 (2013) Standard for Steel Pipe Flanges for

Wat erwor ks Servi ce-Si zes 100 nm t hr ough
3600 M 4 in. through 144 in.

AWM C208 (2017) Dinmensions for Fabricated Steel
Water Pipe Fittings

AWM C500 (2009) Metal -Seated Gate Val ves for Water
Supply Service

AWM C504 (2015) Standard for Rubber- Seated
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Butterfly Val ves

AMERI CAN VELDI NG SOCI ETY ( AWG)

AWS D1. 1/D1. 1M

(2015; Errata 1 2015; Errata 2 2016)
Structural Welding Code - Steel

ASME | NTERNATI ONAL ( ASME)

ASME B16. 1

ASME B16. 3

ASME B16. 5

ASME B31.1

ASME B40. 100

ASME BPVC SEC I X

(2015) Gay Iron Pipe Flanges and Fl anged
Fittings O asses 25, 125, and 250

(2011) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(2017) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

(2016; Errata 2016) Power Piping

(2013) Pressure Gauges and Gauge
Attachments

(2010) BPVC Section | X-Wl ding and Brazing
Qualifications

ASTM | NTERNATI ONAL (ASTM

ASTM A240/ A240M

ASTM A480/ A480M

ASTM A524

ASTM A53/ A53M

ASTM A530/ A530M

ASTM A554

ASTM A774/ A7T74M

ASTM A778/ A778M

(2017) Standard Specification for Chrom um
and Chrom um N ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and
for General Applications

(2017) Standard Specification for Ceneral
Requirements for Flat-Rolled Stainless and
Heat - Resi sting Steel Plate, Sheet, and
Strip

(1996; R 2012) Standard Specification for
Seam ess Carbon Steel Pipe for Atnospheric
and Lower Tenperatures

(2012) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seanl ess

(2012) Standard Specification for General
Requi rements for Specialized Carbon and
Al'l oy Steel Pipe

(2016) Standard Specification for Wl ded
Stai nl ess Steel Mechanical Tubing

(2014) Standard Specification for

As- Wl ded Wought Austenitic Stainless
Steel Fittings for CGeneral Corrosive
Service at Low and Moder ate Tenperatures

(2016) Standard Specification for Wl ded,
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

| EEE

| EEE

B584

B98/ B9SM

D1785

D2241

D2310

D2564

D2992

D2996

I NSTI TUTE OF ELECTRI CAL

C37.13

C57. 13

Unanneal ed Austenitic Stainless Steel
Tubul ar Product s

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

(2013) Standard Specification for
Copper-Silicon Alloy Rod, Bar, and Shapes

(2012) Standard Specification for
Pol y(Vi nyl Chloride) (PVC), Plastic Pipe,
Schedul es 40, 80, and 120

(2015) Standard Specification for
Pol y(Vi nyl Chloride) (PVC) Pressure-Rated
Pi pe (SDR Seri es)

(2006; R 2012) Machi ne- Made "Fi bergl ass”
(Glass-Fiber-Reinforced
Ther noset ti ng- Resi n) Pi pe

(2012) Standard Specification for Sol vent
Cenments for Poly(Vinyl Chloride) (PVQ
Pl astic Pi ping Systens

(2012) Obtaining Hydrostatic or Pressure
Desi gn Basis for "Fiberglass”
(Glass-Fiber-Reinforced

Ther nosetting-Resin) Pipe and Fittings

(2017) Standard Specification for
Fi | ament - Wund " Fi ber gl ass”
(Glass-Fiber-Reinforced

Ther nosetti ng- Resi n) Pipe

AND ELECTRONI CS ENG NEERS (| EEE)

(2015) Standard for Low Vol tage AC Power
Circuit Breakers Used in Encl osures

(2016) Requirenents for |nstrument
Transformers

MANUFACTURERS STANDARDI ZATI ON SCCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)

M5S SP-58

M5S SP- 80

NEMA

(1993; Reaffirnmed 2010) Pi pe Hangers and
Supports - Materials, Design and

Manuf acture, Sel ection, Application, and
Installation

(2013) Bronze Gate, d obe, Angle and Check
Valves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

250

(2014) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun)
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NEMA I CS 1 (2000; R 2015) Standard for Industrial
Control and Systens: CGeneral Requirenents

NEMA | CS 2 (2000; R 2005; Errata 2008) Industrial
Control and Systens Controllers,
Contactors, and Overl oad Rel ays Rated 600 V

NEMA | CS 3 (2005; R 2010) Medium Vol tage Controllers
Rated 2001 to 7200 V AC

NEMA | CS 4 (2015) Application Guideline for Term nal
Blocks

NEMA | CS 6 (1993; R 2016) Industrial Control and
Systens: Encl osures

NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators

NEMA ST 20 (1992; R 1997) Standard for Dry-Type

Transformers for General Applications

UNDERWRI TERS LABORATORI ES (UL)

UL 508 (1999; Reprint Oct 2013) Industrial
Cont rol Equi prent

UL 845 (2005; Reprint Jul 2011) Motor Control
Centers

1.2 SUBMITTALS

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

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

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

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

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) 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.

SECTI ON 46 51 00.00 10 Page 8



Use the "S" classification only in SD-11 O oseout
Subnmittals. The "S" following a submittal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

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

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

*%%

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G
designation identifies the office that will review the submittal for the
Government.] 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
Equi pnent Installation
Drawi ngs as specified.
SD- 03 Product Data
Mat eri al s and Equi prment
SD-06 Test Reports
Field Testing
SD-10 Operation and Mai ntenance Data
Operating and Mai ntenance Manuals; C[, [___ 1]
1.3 QUALIFICATIONS

Procedures and wel ders shall be qualified in accordance with the code under
which the welding is specified to be acconpli shed.

1.4 DELI VERY, STORAGE, AND HANDLI NG
Al'l equi prent delivered and placed in storage shall be stored with
protection fromthe weat her, excessive hum dity and excessive tenperature
variation; and dirt, dust, or other contam nants.

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PVMENT REQUI REMENTS
Submit a conplete list of equi pnent and materials, including manufacturer's
descriptive data and technical literature, performance charts and curves,

catal og cuts, proposed diagranms, installation instructions and other
sheets. Spare parts data for each different itemof material and equi pnent

SECTI ON 46 51 00.00 10 Page 9



specified, after approval of the related subnmttals, and not |ater than
[ ] nmonths prior to the date of beneficial occupancy. The data shal
include a conplete list of parts and supplies, with current unit prices and
source of supply.

1.1 St andard Products

Provi de Materials and equi prent which are the standard products of a

manuf acturer regularly engaged in the manufacture of such products and

whi ch essentially duplicate itens that have been in satisfactory use for at
| east 2 years prior to bid opening. Equipnment shall be supported by a
service organi zation that is, in the opinion of the Contracting Oficer
reasonably convenient to the site.

. 1.2 Nameplates

Each maj or item of equi pnment shall have the manufacturer's nane, address,
type or style, nodel or serial nunber, and catal og nunber on a plate
secured to the item of equi pnent.

.1.3 Speci al Tool s

One set of special tools, calibration devices, and instrunments required for
operation, calibration, and mai ntenance of the equi pnent shall be provided.

. 1.4 Factory Painting

Unl ess ot herwi se specified, all equipment shall be cleaned, prinmed, and
given two coats of machinery enanel at the factory. Fiberglass, stainless
steel, and gal vani zed conponents need not be painted.

.2 MATERI ALS AND EQUI PVENT

Mat eri al s and equi pment shall conformto the follow ng respective
publications and other specified requirenents.

2.1 Ductile Iron Pipe and Fittings

Ductile iron pipe shall conformto AWM C115/A21.15 or AWM C151/ A21.51

Thi ckness cl ass shall be as follows: wup to 100 nm 4 inch dianeter and over
750 mm 30 inch diameter shall be Cass 5/; 150 nm 6 inch through 600 mm 24
inch dianmeter shall be Cass 50. Mechanical joints shall conformto

AWM Cl111/A21.11 as nodified by AWM C151/ A21.51. Flanged joints shal
conformto AWM C115/A21.15. Fittings shall conformto AWM C110/ A21. 10.
Buri ed piping shall have standard bitum nous coating and |ining.

. 2.2 Steel Pipe and Fittings

Steel pipe 150 nm 6 inch in diameter and | arger shall be in accordance with
AWM C200. Steel pipe less than 150 nm 6 inch in dianeter shall be

t hreaded end, gal vani zed, in accordance with ASTM A53/ A53l, standard

wei ght. Mechanical joints shall conformto AWM C200. Flanged joints
shall conformto AWM C207. Fittings for steel pipe 150 mMm 6 inch in
dianeter and larger shall be in accordance with AWM C200 and shall be
fabricated in accordance with AWM C208. For steel pipe less than 150 nm 6
inch in dianeter, fittings shall be gal vanized and shall be in accordance
with ASME B16. 3.

SECTION 46 51 00.00 10 Page 10



. 2.3 Pol yvi nyl Chloride (PVC) Pipe and Fittings
PVC pipe and fittings shall conformto ASTM D1785, Schedul e [40] [80]
[120], or ASTM D2241, SDR [2l] [26] [32.5]. Joints shall be solvent weld
joints. Solvent weld joints shall conformto ASTM D2564.

. 2.4 Stainless Steel Tubing and Fittings

Unl ess shown or specified otherw se, stainless steel tubing shall be in
accordance with the foll ow ng.

.2.4.1 Stai nl ess Steel Tubing

St ai nl ess steel tubing shall conformto ASTM A778/ A778N. Wall thicknesses
shall be as follows: 250 nm 10 inch dianeter and [ ess shall be 1.59 mm
0.0625 inch (16 gauge) thick; 300 nm 12 inch dianmeter shall be 1.98 m0. 078
inch (14 gauge) thick; 350 mm 14 inch through 450 nml8 i nch di aneter shal
be 2.78 mm 0. 109 inch (12 gauge) thick; 500 nm 20 i nch dianeter shall be
3.17 mMmm 0. 125 inch (11 gauge) thick; 600 mm 24 inch dianeter shall be 3.57
mm 0. 140 inch (10 gauge) thick.

.2.4.2 Stainless Steel Tubing Fittings

Stainless steel tubing fittings shall conformto ASTM A774/ A774N, grade and
schedul e or wall thickness as specified for tubing.

.2.4.3 Stainl ess Steel Tubing Joints

Stainl ess steel tubing joints shall be shop welded full penetration butt
joints or Van Stone joints using angle face rings with backing flanges
drilled in accordance with ASME B16.5, C ass 125.

.2.5 Pi pe Hangers and Supports

Pi pe hangers and supports shall conformto MSS SP-58.

.2.6 Valves

.2.6.1 Butterfly Val ves

Butterfly val ves and operators shall conformto AWM C504, air service
class [25A] [ ], flanged or nechanical joint ends as required.

.2.6.2 Gate Val ves

Gate val ves shall conformto AWM C500, flanged or nechanical joint ends as
required.

.2.6.3 d obe Val ves

d obe val ves shall conformto MSS SP-80, Type 3, Cass 150.

.2.6.4 Rel i ef and Unl oadi ng Val ves

Conbi nation relief and unloadi ng val ve shall be [carbon steel] [__ ]

body, shall allow bl ower unloading for startup, and shall be set for
pressure relief at [ ] kPa psig.

SECTION 46 51 00.00 10 Page 11



2.2.6.5 Check Val ves

Check val ves shall be doubl e door type, flange or wafer style, capable of

handl i ng 862 kPa 125 psig cold working pressure (CW) with cast iron body
and al um num bronze internal parts, |owtorque spring for |ow pressure air
service. Seal material shall be capable of handling tenperatures from 29
to plus 121 degrees C -20 to plus 250 degrees F with tight shutoff

capability

2.2.7 Expansi on Coupl i ngs

Expansi on couplings for nonsubnerged |ocations in the aeration system shal
be constructed of materials suitable for tenperatures up to 121 degrees C
250 degrees F and pressures up to 103 kPa 15 psig. Couplings shall be of
the filled arch type. Back-up or retaining rings shall be provided as
required. Couplings shall be yoked to transnit tension |oadings.
Conpressive and | ateral novenent of the joint shall not be inpaired by the
yoke system

2.3 AR SUPPLY EQUI PMENT
The air-supply shall consist of [multi-stage] [__ ] [centrifugal] [and]
[or] [positive displacenent] air blowers and drive units with filters,
controls, and appurtenances as indicated or specified.

2.3.1 Centrifugal Bl owers

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Bl owers should be identified on the draw ngs
by type and operating characteristics.

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

2.3.1.1 Per f ormance and Desi gn Requirenents

Bl owers shall be [nultistage] [single stage] centrifugal, oil-free types
designed for continuous duty with [cl osed backward- bl aded] [open
radi al - bl aded] inpellers. Performance and design requirenents shall be as
shown.

2.3.1.2 Casing

Centrifugal blowers shall be of nodular design with the casing either
vertically or horizontally split and with the required nunber of
conmpression stages to conply with the specified operating requirenents.
Horizontally split casings shall be nachined at the split to be tight
without a gasket. Vertically split casings shall consist of rigid cast
iron sections held securely between cast iron inlet and outlet heads by
steel tie rods. Tapped and plugged drains shall be provided at the | owest
points of the casing. Inlet and di scharge connections shall be ASME B16.1
[Oass 125] [125 pound] [__ ] drilled and tapped flanges and shall be an
integral part of the head. Casing shall have lifting eyes capabl e of
supporting bl ower.

2.3.1.3 Impellers

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Cther inmpeller materials, such as steel, are
available. Consult with various manufacturers for
recommendations.

SECTION 46 51 00.00 10 Page 12



I mpel l ers shall be cast of high grade [alunminumalloy] [steel], nounted and
keyed to the shaft and secured by a locknut. Inpeller hubs shall butt

agai nst each other either directly or through one piece netal spacers.
There shall be anple clearance between the inpeller and casing. Each

i mpel l er shall be tested by being operated at a speed to [20] [ ]
percent above operating speed and checked for cracks using the dye
penetrant method or similar method of equal accuracy. The inpeller and
shaft assenbly shall be statically and dynamically bal anced as a unit.
Renoving of nmetal fromthe inpeller by boring is not an acceptabl e neans of
bal ancing the inpeller and shaft unit. Vibration shall not exceed 0.025 mm
1.0 ml at the bearing housing with the blower operating. First critica
speed shall be at |east 150 percent of maximum operating speed.

.3.1.4 Diffusers

D ffuser vanes, cast into each section of the blower casing, shall be
provided to receive air fromthe inpeller and direct the air to the next
inmpeller for nulti-stage type bl owers

.3.1.5 Shaft

The shaft shall be ground and polished high grade [high alloy steel]
[carbon steel] of sufficient diameter to operate below first critical speed.

.3.1.6 Shaft Seal s

Solid carbon ring shaft seals shall be provided where the shaft passes
through the inlet and di scharge heads. Seal design shall permt sea

i nspection or replacenment w thout disconnecting suction or discharge piping.
.3.1.7 Internal Seals

Labyrinth type seals shall be provided between stages.

.3.1.8 Bearings

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Delete inapplicable lubrication method.
Verify bearing L-10 |ife requirenents.

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

Each bl ower shall be provided with two [pressure oil lubricated sleeve type
journal] [splash oil lubricated anti-friction type] bearings. Bearings
shal | be designed for both radial and thrust |oads and sized for an L-10
life of 5 years continuous operation as defined by ABVA 9 or ABMA 11. It
shal | be possible to replace the bearings w thout disassenbling the bl ower
casi ng or disconnecting piping.

.3.1.9 Pressure G| Lubrication System

A consol e nmounted pressure lubrication systemshall be provided to oil the
sl eeve bearings. The systemshall consist of a main oil punp nounted on
and driven by the blower shaft, an auxiliary electric notor driven oi

punp, an oil cooler, an oil filter, a 3-minute retention tine oil

reservoir, and all required switches, tenmperature sensors, and gauges. The
electric notor driving the auxiliary oil punp shall have Cass F

i nsul ation, Type NEMA Design B, in accordance with NEMA MG 1, and shall be
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totally enclosed fan cool ed; equi pped with 120 volts space heaters; and
control shall be in accordance with NEMA ICS 1. The lubrication system
shall be completely piped and wired with only interconnecting piping
bet ween the console and the punp required in the field.

2.3.1.10 Splash G| Lubrication System

A sinmple splash lubrication systemshall be provided with each bearing
having its own oil reservoir integral with the bearing housing. Proper oi

| evel shall be maintained by a constant |evel oiler |ocated on each bearing
housing. A slinger shall be provided on the shaft to splash oil into the
bearing when the conpressor is running. A sight |evel gauge shall be
provided in the bearing housing. A labyrinth seal conbined with an

at mospheric vent shall be provided to prevent oil contamination of the air
stream.

2.3.1.11 I nl et Gui de Vanes

I nl et guide vanes shall be provided for each single stage centrifuga
blower.

2.3.1.12 Centrifugal Bl ower Speed Increasing Gears
Hi gh speed, single stage centrifugal gears shall be nade of hardened,
helical, alloy steel, manufactured in accordance with AGVA 6011with a
mninmum 1.5 service factor applied to full horsepower rating of blower.

2.3.2 Positive Displacenment Bl owers

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

NOTE: Bl owers should be identified on the draw ngs
by type and operating characteristics.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

2.3.2.1 Per f ormance and Desi gn Requirenents

Bl owers shall be positive displacenent rotary, oil-free types, designed for
continuous duty. Performance and design requirenents shall be as shown.

2.3.2.2 Casing
Bl ower casing shall be one piece with separate head plates and shall be of
cl ose-grained cast iron, suitably ribbed to prevent distortion under the
specified operating conditions. Casing shall be fabricated with lifting
eyes for installation and mai nt enance purposes.

2.3.2.3 | mpel | er and Shaft

The inpeller and shaft shall be a common ductile iron casting. Inpellers
shall be of the straight, two-lobe involute type and shall operate w thout
rubbing, liquid seals, or lubrication. Peak vibration velocity of bl ower

shall be less than 7.62 misecond 0.30 inch/second.
2.3.2.4 Timng CGears
The inpellers shall be positively timed by a pair of nachined,

heat-treated, spur tooth timing gears. Tining gears shall be nounted on
the inpeller shafts on a tapered fit and secured by a | ocknut.
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2.3.2.5 Bearings
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NOTE: Verify bearing L-10 life requirenents.

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

Each inpeller shaft shall be supported by antifriction [spherical ball]
[roller] bearings sized for a mininumL-10 life of [30,000] [50,000] hours
as defined by ABVA 9 or ABMA 11.

2.3.2.6 Seals

Alip type oil seal shall be provided at each bearing to prevent |ubricant
fromleaking into the air stream Labyrinth seals shall be provided at the
poi nt where the shaft passes through the head. Ventilation of the inpeller
side of the oil seals to atnosphere shall be provided to elininate any
carry-over of lubricant into the air stream

2.3.2.7 Lubrication

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Delete inapplicable lubrication system Use
bracketed sentences if "pressure oil lubricated" is
to be used in the lubrication system

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

Drive and bearings shall be [grease |lubricated and provided with a grease
fitting] [splash oil lubricated]. Tim ng gears and gear end bearings shal
be [pressure oil lubricated] [splash oil lubricated]. QI level shall be
regul ated by a netering orifice.

[Ful'l pressure lubrication systembuilt into positive displacenent bl ower
shall be direct connected to oil punp and shall include oil strainer, oi
reservoir, piping to bearings, and oil spray for gears with piping to
air-to-oil cooler. QI vents shall be designed so that oil vapors do not
enter notor. Systemshall be designed to prevent |eakage and dirt
contaminants.]

2.3.3 Drive Connection

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

NOTE: Verify cubic neter/second cfmincrenents for
addi ti onal sheaves.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

[ The bl ower shall be connected to the notor by a heavy-duty flexible forged
steel spacer coupling, keyed or locked to the shaft.] [The blower shall be
connected to the notor by a V-belt drive capable of transmtting the notor
power to the blower. Additional sheaves shall be provided so that the

bl owers out put can be varied in [0.189] [__ ] cubic neter/second [40]
[ ] cfmincrenments between mi ni num and nmaxi num fl ow conditions.] The
drive shall be covered with an acoustically treated sheet netal guard.

2.3.4 Motors
Motors shall be sized to be within their rated | oad under the specified
operating conditions. Mdtors shall conformto NEMA MG 1 and shall be the

squirrel cage induction Type NEMA Design B, Class B or F insulated, with a
service factor of not less than 1.15. Modtors shall be horizonta
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foot-nmounted, totally enclosed fan-cool ed, cast iron or aluni num
construction and shall be a quiet series type with a noise |evel not
exceeding 80 dB (A Scale). The motor frame shall be the standard NEMA
assigned frame size supplied for constant speed use on full voltage, fixed
frequency line power. Resistance tenperature detectors (RTD s) enbedded in
two phases of the stator w ndings shall be provided. Modtor bearing shal
have m nimum L-10 |ife of 50,000 hours.

.3.5 Power Factor Capacitors

Al nmotors over 3.7 kW5 hp shall be provided with power factor correcting
capacitors. Capacitors shall be furnished conplete with internal fusing
and bl eed-of f resistors. Corrected power factor shall be not |ess than 95
percent at full load. Capacitors shall be installed in enclosures
coordinated with the individual notor construction with [eads ternminated in
the motor termnal box and identified as capacitor |eads. Mdtor controls
shal | have overcurrent device settings properly reduced for the notor and
capaci tor conbi nati on.

.3.6 Bl ower - Motor Base

A full length common base of steel box construction shall be provided for
the bl ower and drive. The base shall be suitable for direct attachment to
the foundation. Anchor bolts, [anti-vibration strips,] and grout shall be
provided as required for proper installation

.3.7 Concrete Foundation

Concrete foundation shall be as indicated. The foundation shall be
entirely separated fromthe surrounding floor. Concrete shall be as
specified in Section 03 30 00.00 10 CAST-| N PLACE CONCRETE.

.3.8 Filters

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

NOTE: Consult diffuser manufacturers to verify the
percent efficiency required for the diffusers
specified. Use of prefilter blanket increases
filter life.

Del ete the | ast sentence for warmclimate projects.

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

Filters shall be [washable dry type,] [disposable dry type,] and shall be
at | east 90 percent efficient when tested in conpliance with ASHRAE 52. 2
dust spot nethod. Filter shall have at |east 0.093 square nmeter 1 sq. ft
of filter area per 0.0118 cubic neter/second 25 cfmof air flow Air
filter material shall be polyester felt with 25 nm 1 inch pleat
separation. For filters located outside of the building, a weather hood
designed to keep rain, snow, and other foreign articles away fromthe
filter element shall be provided. The weather hood shall be designed for
inlet velocities between the hood and the filter element of 2.54 m second
500 ft/mn or less. A nmanoneter or differential pressure gauge shall be
provided on the filter unit to indicate when the filter el enent requires
cleaning or replacing. [A filter elenent by-pass with counter-wei ghted
doors shall be provided to prevent destruction of the elenment in the event
freezing noisture clogs the filter].
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2.3.9 Accessories
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NOTE: Consult the bl ower manufacturer to determ ne
sil encer requirenents.

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

2.3.9.1 Silencers

Each bl ower shall be provided with [inlet] [and] [discharge] silencers
Silencers shall be for [standard] [critical] grade silencing. Intake
silencers shall be of the [chanber] [absorption] type. Discharge silencers
shal |l be of the [chanber] [absorption] [conbination chanber-absorption]
type. Silencer size shall be as reconmended by the silencer manufacturer
and shall be conmpatible with the blower requirenments. Silencer connections
shall match the adjacent piping. Munting brackets shall be provided as
required for silencer support. Silencer shall be constructed of heavy-duty
rolled and wel ded steel plate with inner liner properly welded to outer
shel | for purpose of deadening outer shell

2.3.9.2 Acoustical Insulation

Silencers, [interior air piping], [expansion joints,] [valves,] [and]
[drive guards] shall be wapped with 25 mm | inch thick high density woven
glass fiber mat having a mininmumdensity of 4.6 kg/square neter 15
ounces/square foot and shall be lagged with a 0.41 nm 0.0l 6 inch thick

al umi num j acket. Conply with EPA requirenments in accordance with Section
01 33 29 SUSTAI NABI LI TY REPORTI NG

2.3.9.3 Gauges

Gauges shall conply with ASME B40.100. Inlet gauges shall have a range of

[0Oto 762 mm] [__ ] [O0to 30 inch] [___ ] water gauge vacuum CQutl et
gauges shall have a range of [0 to 103 kPa] [__ ] [Oto 15 psi] [ ].
Gauges shall include all accessories for [control panel] [wall] [pipe]
mounting.

2.3.9.4 Thermometers
Thernoneters shall be provided to indicate [inlet air tenperature,]
[di scharge air tenperature,] [and] [lubrication oil tenperature].
Thernoneters shall be either red-reading nmercury-in-glass type or dia
type. Scale range shall include full range of expected operation and up to
125 percent, but not more than 150 percent of maxi mum

2.3.9.5 Tenporary Screens
A tenporary screen, consisting of 16-nesh wire backed up by 6.4 mm 1/4 inch
hardware cloth, shall be provided at the blower inlet connection. The
screens shall be renmoved after initial blower start-up and testing.

2.3.9.6 Inlet and Di scharge El bows

Inl et and di scharge el bows shall be of the |long sweep type constructed of
cast iron with ASME B16.1, O ass 125 fl anges.

2.3.9.7 Expansi on Coupl i ngs

Coupl i ngs shall be extra heavy gauge rubber, wire reinforced type suitable
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for tenperature range of -29 to plus 121 degrees C -20 to plus 250 degrees F

and pressure range from 381 nm 15 inch of nercury vacuumto 103 kPa 15 psig.

2.3.10 Manual Control System

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

NOTE: Delete inapplicable control system NEMA 3R
and NEMA 4 Types are exterior panel types.

kkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhkhkkkkkkkkkkkkk

Each bl ower shall be provided with a control panel containing all starters,
circuit breakers, disconnects, and other equi pnent required for nanua
starting and stopping of the blower. Mdtor controls and notor contro
centers shall conformto NEMA ICS 1, NEMA ICS 2, NEMA ICS 3, NEMA |ICS 4,
NEMA ICS 6, UL 508, and UL 845. Circuit breakers shall conformto

| EEE C37.13. The control panel shall be in a NEMA 250, [Type 12] [Type 3R
[ Type 4] enclosure. Al materials and construction shall conply with
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

2.3.11 Aut omatic Control and Monitoring System

kkkkkkkkkkkkkkkkkkkkkkhkhkkkkkkkkkkkkkkkhhhkhkkkkkkkkkkkkhhkhkhkhkkkkkkkkkk

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

NOTE: Del ete inapplicable control system

*% *% *% *%%

Each bl ower shall be provided an automatic control and nonitoring systemto
control start-up and shut-down sequences, to indicate various operation
paraneters, and to actuate bl ower protective devices. Al accessory

devi ces shall be operated through this system

2.3.11. 1 Panel Construction

kkkkkkkkkkkkkkkkkkkkkkkhhhhhkkkkkkkkhkkhkhk
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NOTE: NEMA 3R and NEVA 4 Types are exterior pane

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

The automatic control and nonitoring systemshall be enclosed in a NEMA 250,
[ Type 12] [Type 3R] [Type 4] panel and shall be conpletely wired and tested
with internal connections being nade on term nal blocks. Power supply to

the control panel shall be |

] anp flange nmounted disconnect. Internal voltages, including [120]
] volts ac, shall be derived fromthe [

—r—

] volts ac, | ] phase, 60 Hz to a

] volts ac, supply.

Control power transformer shall be [__ ] volts primary and [__ ] volts

secondary with kVA rating as recomrended by the nmanufacturer. Instrunent

and control transfornmers shall conply with | EEE C57.13 and NEMA ST 20
2.3.11.2 Aut omati ¢ Control

a.

Automatic controls shall be provided for all nachine parts to ensure
proper startup and shutdown sequences. A manual -off-autonmatic switch
shall be provided for each blower. |In addition, manual control
switches shall be provided for the [auxiliary oil punp,] [unloading
valve,] [and] [inlet butterfly valve]. Manual control sw tches shal
be active only when the selector switch is in the manual position
Wien the selector switch is in the automatic position, the control
system shall sequence startup of the bl ower as foll ows:

(1) Start auxiliary oil punp and allow to run for 3 mnutes.
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(2) Open unloading valve and close inlet butterfly val ve.
(3) Start main drive notor

When the notor reaches full speed, the inlet butterfly valve shall open
and the unl oading valve shall close. The inlet butterfly valve shal
open to a mninmumset point slightly above the surge point. The inlet
butterfly valve shall then be controlled by a 4 to 20 mA dc signal from
the control systemto naintain the desired flow \Wen the shaft-driven
main oil punp reaches specified pressure setting, the auxiliary oi

punp shall stop.

Upon turning the selector switch to the off position, the control pane
shal | sequence shutdown of the blowers as foll ows:

(1) Open the unloading valve and close the inlet butterfly valve.
(2) De-energize the drive notor.
When the shaft-driven oil punp pressure drops, start the auxiliary oi

punp and allow to run for [30] [ ] mnutes to provide for post
| ubrication and cooling.

.3.11.3 Indicators

The followi ng indicators shall be provided, nounted on the control panel

a.

b

Inlet and outl et pressure gauges.

Val ve position indicators for the unloading valve (open or closed) and
the inlet butterfly valve (in percentage open).

Inlet air volume in cfmindicator. The indicator shall be an anmeter
measuring the current draw of the blower notor and calibrated so that a
gi ven anount of current draw shall correspond to the volune of air
bei ng handl ed by the bl ower.

Lights to indicate the auxiliary oil punp is running and is as required
for the protective devices.

.4 Bl ower Protective Devices

Al'l bl ower protective devices, upon alarmcondition, shall cause

i mredi at e de-energization of the notor, shall initiate the automatic
shut down sequence, and shall provide audible and visual alarm

i ndi cation. Positive displacenment blowers shall be equipped with
autonmatic pressure relief valve

Bearing tenperature protection consisting of encapsul ated tenperature
switches in nmilled slots directly over each bl ower bearing, a control
relay, a selector switch and test pushbuttons, and a running |ight
shal | be provided. Upon excessively high tenperature of any bearing,
the systemshall initiate protective shutdown and shall indicate which
bearing is affected.

A protective device shall be provided to prevent the bl ower from

operating in a surge condition. The device shall initiate automatic
bl ower shut down sequence when the blower is reduced to surge volune as
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i ndi cated by notor current draw and shall give visual indication of
reason for shutdown. An override shall be provided as necessary for
bl ower startup and shut down.

d. A systemshall be provided to control blower overload by opening and
closing the inlet [butterfly valve] [inlet guide vanes on single stage
centrifugal blower] based upon the current draw of the notor. The
system shall monitor nmotor current input to a suitably conditioned and
set-point controller.

2.3.11.5 Vi bration Monitoring

Vi bration pick-ups shall be provided for notor and bl ower bearings.

Vi bration nmonitoring systemshall be provided on control panel

Centrifugal blowers shall have radial and axial vibration nonitoring.

Moni tor shall consist of front panel and circuit board which shall include
switches for display of signal and alarmlevels, LED indicators for

annunci ation of OK and alarm status, calibration and al arm adj ust nents, and
connectors for output signals.

2.3.11.6 Control Logic

Control logic shall be provided to nonitor dissolved oxygen | evel signals
and sel ect the nunber and [inlet guide vane setting for single stage
centrifugal blowers] [rotation speed of positive displacenment blowers] to
provide for sufficient air to maintain desired dissolved oxygen level in
aeration tank(s).

2.4 Al R DI STRI BUTI ON SYSTEM

A system including piping, valves, and supports shall be provided to
distribute air fromthe blowers to the air diffusers. The systemshall be
of adequate capacity for the intended purpose and shall be adjustable for
bal anci ng of air distribution.

2.4.1 Air Miin

The air main fromthe blowers to the air supply assenblies shall be as

i ndi cated. Eccentric reducers shall be provided at each change in air main
diameter. The crown of the air main shall be naintained at the sane

el evation for the full length of the tank. Fittings and valves shall be
provided as indicated. Air nmain piping 150 nm 6 inches in dianeter and

| arger shall be ductile iron or Schedule 40 steel pipe. Air nmin piping

|l ess than 150 mMm 6 inch in dianmeter shall be ductile iron or Schedul e 40
gal vani zed steel pipe. Hangers and supports shall be provided as required
for a conplete installation.

2.4.2 Rermovabl e Header Air Distribution System

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Delete inapplicable header types and
material s of construction.

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

Renovabl e header air distribution systens shall be provided as indicated
and each shall consist of an air supply assenbly, renovabl e header
assenbly, and supports. The systemshall be conpatible with the air main
and the specified diffusers.
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2.4.2.1 Air Supply Riser Assenbly
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NOTE: Include this paragraph if distribution system
is nmounted on a T-wall.

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

An air supply riser assenbly shall be provided for each renovabl e header to
connect the drop leg to the air main. The riser assenbly shall consist of

a vertical pipe projecting fromthe air main through a floor sleeve cast in
the concrete T-wall, an el bow, a butterfly valve between the el bow and the

drop leg, and required supports and anchors.

.4.2.2 Air Supply Lateral Assenbly
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NOTE: Include this paragraph if distribution system
is nmounted on a Y-wall.

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

An air supply lateral assembly shall be provided for each renovabl e header
to connect the drop leg to the air main. The lateral assenbly shal
consist of piping, a butterfly valve, and required supports and anchors.

.4.2.3 Renmovabl e Header Assenbly

The renovabl e header assenbly shall consist of a drop | eg and a header
The upper end of the header assenbly shall be a 90 degree el bow with face
ring and neoprene gasket for connection to the air supply assenbly. The
connection to the air supply assenbly shall be a quick coupling flange.
The | ower end of the drop leg shall be flanged for connection to the
header. Headers shall have wel ded end caps and a bevel ed fl ange for
connection to the drop leg. Diffuser connectors shall be provided for
field installation of diffusers. The renovabl e header assenbly shall be
designed to withstand a vertical load that results in a nonment of 56.5 Nm
500 i nch-pounds at the diffuser connection w thout permanent defornation
Lifting lugs shall be provided on the assenbly as required for renoval of
the header. Renovabl e header assenbly shall be stainless steel systens or
gal vani zed steel systens as foll ows:

a. Stainless Steel Systens: The renpvabl e header assenbly shall be
fabricated from 304L stainless steel conplying with ASTM A240/ A240N
Drop | egs and headers shall have a nominal wall thickness of 2.78 mm
0.1094 inch (12 gauge). Header dinensions shall be as indicated with
di mensi onal tol erances conplying with ASTM A530/ A530V and ASTM A554.
Wl ded wrought stainless steel fittings and wel ded stainl ess stee
tubul ar products shall be fabricated in accordance with ASTM A774/ A774N
and ASTM A778/ A778N. Al wel ding shall be perforned in the shop
Filler wire shall be added to all welds to provide a cross section
equal to the parent material. Butt welds shall have full penetration
to the interior surface. Interior weld beads shall be snooth, evenly
distributed, with an interior projection not exceeding 2 mm1/16 inch
Qutside weld areas shall be wire brushed with stainless steel brushes.
After fabrication, the assenbly shall be passivated by pickling and
shal | be conpletely neutralized. The quick-coupling flange shall be
ni ckel plated ductile iron with a stainless steel hinge pin. Anchor
bolts shall be 303 stainless steel

b. Glvanized Steel Systens: The renpvabl e header assenbly shall be
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fabricated from Schedul e 40 steel pipe conform ng to ASTM A53/ A53NV

Al'l welding shall be performed in the shop. Butt welds shall be ful
penetration welds with an interior projection not exceeding 2 mm 1/ 16
inch. Welding shall conformto AWS D1.1/D1.1N. The assenbly shall be
hot -di p gal vani zed after fabrication. Anchor bolts shall be 303
stainl ess steel. The quick-coupling flange shall be nickel plated
ductile iron with a stainless steel hinge pin.

2.4.2.4 Supports and Gui des

Each renovabl e header shall be supported by two adjustable supports with
vee-shaped guides. Supports shall be fabricated from6 mm1/4 inch stee
pl ate and shall have at least 25 nm 1 inch vertical adjustnment. The
supports shall support the weight of the assenbly so that the

qui ck-coupling can be easily di sconnect ed.

2.4.3 Rotary or Swing Header Air Distribution System

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

NOTE: Del ete inapplicable header types and
materials of construction.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Rotary or swing header air distribution systens shall be provided as

i ndi cated and shall consist of an air supply assenbly, rotary or sw ng-type
air header assenbly, and supports. The systemshall be conpatible with the
air main and the specified diffusers.

2.4.3.1 Air Supply Assenbly

An air supply assenbly shall be provided for each rotary or swing header to
connect the upper swing joint to the air main. The assenbly shall consi st
of the required pipe and fittings, a butterfly valve, and a conbination
connector and support for the upper swing joint.

2.4.3.2 Rotary or Swi ng Header Assenbly

The rotary or swing header assenbly shall consist of an upper sw ng joint,
a knee joint, hanger pipes, and a header. The upper swi ng joint shal
connect to the air supply assenbly and shall include connectors for field
installation of diffusers. The rotary or swi ng header assenbly shall be
designed to withstand a vertical load that results in a nonment of 56.5 Nm
500 in-Ib at the diffuser connection w thout permanent defornation

Lifting lugs shall be provided on the assenbly as required to lift the
header assenbly out of the tank. Rotary or swi ng header assenbly shall be
stai nl ess steel systens, carbon steel systens, gal vani zed steel systens, or
fiberglass systens as foll ows:

a. Stainless Steel Systens: The upper swing joint and knee joint shall be
cast stainless steel. Connection between the two sections shall be by
neans of a stainless steel pin working in a graphite bronze bushing.
Beari ngs shall be graphite inpregnated cast bronze conplying with
ASTM B584. Brass seal rings with labyrinth grooves between the two
joint sections shall be provided. A grease fitting to lubricate the
seal rings shall be provided. An adjustable stop to prevent the knee
joint from opening beyond 180 degrees shall be provided. The hanger
pi pes and air headers shall be fabricated from 304L stainless steel in
accordance wi th ASTM A240/ A240N. The upper hanger pipes shall be
Schedul e 10S. Lower hanger pipes shall be Schedule 5S. Air header
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pi pes shall be 12 gauge. Header di nensions shall be as indicated with
di mensi onal tol erances in accordance with ASTM A530/ A530V and ASTM A554.
Wl ded wrought stainless steel fittings and wel ded stainl ess stee
tubul ar products shall be fabricated in accordance with ASTM A774/ A774N
and ASTM A778/ A778N. Al wel ding shall be perforned in the shop

Filler wire shall be added to all welds to provide a cross section
equal to the parent naterial. Butt welds shall have full penetration
to the interior surface. Interior weld beads shall be snooth, evenly
distributed, and with an interior projection not exceeding 2 mm 1/16
inch. CQutside weld areas shall be wire brushed with stainless stee
brushes. After fabrication, the assenbly shall be passivated by

pi ckling and shall be conpletely neutralized. The hanger pipes shal

be welded to the upper swing joint and knee joint. The header pipe
shal |l be flange connected to the hanger pipe. Diffuser connectors
shall be welded to the header. The header shall have wel ded end caps.

Carbon Steel Systens: The upper swing joint and knee joint shall be
cast steel. Connection between the two sections shall be by neans of a
stainless steel pin working in a graphite bronze bushing. Bearings
shal |l be graphite inpregnated cast bronze in accordance with ASTM B584.
Brass seal rings with |labyrinth grooves shall be provided between the
two joint sections. A grease fitting to lubricate the seal rings shal
be provided. An adjustable stop to prevent the knee joint from opening
beyond 180 degrees shall be provided. The hanger and header pipes
shal | be schedul e [40] [80] carbon steel pipe in accordance with

ASTM A524. Header dinensions shall be as indicated. Wl ding shall be
performed in the shop. After fabrication, the assenbly shall be
painted with the manufacturer's standard finish. The hanger pipes
shal |l be welded to the upper swing joint and knee joint. The header
pi pe shall be flange connected to the hanger pipe. Diffuser connectors
shall be welded to the header. The header shall have wel ded end caps.

Gal vani zed Steel Systens: The upper swing joint and knee joint shal

be cast iron. Connection between the two sections shall be by nmeans of
a stud equipped with a spring to naintain seal between the faces.
Graphite i npregnated bronze seal rings and bearings in accordance with
ASTM B584 shal |l be provided. G ease fittings for lubrication shall be
provi ded. The hanger and header pipes shall be schedule [40] [80]

gal vani zed steel pipe in accordance with ASTM A53/ A53N. Header

di nensi ons shall be as indicated. The header shall consist of two

| engt hs of pipe, flange connected to a cast iron tee. The hanger pipes
shal | be screw connected to the upper swing joint and knee joint, and
flange connected to the header tee. Diffuser connectors shall be

wel ded to the header. The header shall have gasketed, screwed end caps.

Fi bergl ass Systens: The upper swing joint and knee joint shall be of
the trunnion sleeve type manufactured of glass reinforced synthetic
resin capabl e of continuously operating in pHlevels of 5.0 to 9.0 and
at gas tenperatures up to 108 degrees C 225 degrees F. Al areas of
hi gh stress shall be ribbed to provide increased strength. Each
rotating bearing surface shall be provided with ring type air seals.
The assenblies shall be held together by a 13 nm 1/2 inch di aneter
stainless steel rod with locking nuts. The hanger and header pipes
shal |l be reinforced thernosetting resin pipe in accordance with

ASTM D2310, Type |, Grade |, Cass F, ASTM D2992, and ASTM D2996. The
pi pe shall be in accordance with the follow ng: 275.8 MPa 40, 000 psi

m ni mum hoop stress; 65.5 MPa 9,500 psi mininumtensile strength; 131.0
MPa 19, 000 psi m ni mum axi al conpression strength; mininum55 Barco
hardness; 54.75 degree wind angle; 2.8 nmmO0.110 inch m ni num wal
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thickness. Utraviolet protection shall be provided for the pipe
material. The liner resin shall be 85 to 89 percent resin with gl ass
filler and shall be at least 0.51 mm 0.020 inch thick. Joints shall be
filled epoxy adhesive joints. Header dinmensions shall be as

i ndi cated. The hanger shall be flange connected to the header

2.4.3.3 Supports and CGui des

Supports and gui des shall be provided as required for support and |eveling
of the header.

2.4.4 Fi xed Header Air Distribution System

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Delete inapplicable header types and
materials of construction.

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

A fixed header air distribution shall be provided as indicated and shal
consi st of a dropleg assenbly, fixed headers, and supports. The system
shall be conpatible with the air main and the specified diffusers.

2.4.4.1 Drop Leg Assenbly

A drop leg assenbly shall be provided to connect the fixed headers to the
air main. The assenbly shall be of the dinensions indicated.

2.4.4.2 Fi xed Headers

The fixed headers shall be of the dinmensions and configuration indicated.
Header connections shall be of a type allow ng rotational adjustment of

i ndi vi dual header sections and shall be of sufficient strength to transnmit
the |1 ongitudinal forces caused by expansion and contraction of the header
The headers shall be designed to all ow expansi on and contraction over a
tenperature range of 70 degrees C 125 degrees F without danmage to the
system Rotation of the header due to thernmal expansion and contraction
shal | be prevented. Fixed headers shall be stainless steel systens or
fiberglass systens as foll ows:

a. Stainless Steel Systens: Al welded parts of the system shall be
fabricated from 304L stainless steel in accordance with ASTM A240/ A240N
[ Stainless steel pipe shall have a 2D finish in accordance with
ASTM A480/ A480N.] Pipe wall thickness shall be as follows: 250 nmm 10
inch dianmeter and [ ess shall be 1.59 mm 0.0625 inch (16 gauge) thick
300 mm 12 inch dianeter shall be 1.98 nm 0.0781 inch (14 gauge) thick
350 nm 14 inch through 450 nm 18 inch dianeter shall be 2.78 nm 0.1094
inch (12 gauge) thick; 500 nm 20 inch diameter shall be 3.18 nm 0. 1250
inch (11 gauge) thick; 600 mm 24 inch dianeter shall be 3.57 nmm 0. 1406
inch (10 gauge) thick. Header dinensions shall be as indicated with
di mensi onal tol erances in accordance with ASTM A530/ A530V and ASTM A554.
Wl ded stainless steel fittings and wel ded stainless steel tubular
products shall be fabricated in accordance with ASTM A774/ A774N and
ASTM A778/ A778Nv. Al welding shall be perforned in the shop. Filler
wire shall be added to all welds to provide a cross section equal to
the parent material. Butt welds shall have full penetration to the
interior surface. Interior weld beads shall be snpoth, evenly
distributed, and with an interior projection not exceeding 2 mm 1/ 16
inch. CQutside weld area shall be wire brushed with stainless stee
brushes. prior to fabrication, each part of the assenbly shall be
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passi vated by pickling and conpletely neutralized. Bolts, washers,
follower flanges, and other non-wel ded parts shall be 304 stainless
steel. Nuts shall be low silicon bronze in accordance with

ASTM B98/ B98N

b. Fiberglass Systens: Piping shall be reinforced thernosetting resin
pi pe in accordance with ASTM D2310, Type |, Gade I, Cass F, ASTM D2992
and ASTM D2996. The pipe shall be in accordance with the foll ow ng:
65.5 MPa 9,500 psi mininumtensile strength; 110.3 MPa 16, 000 psi
m ni mum axi al conpression strength; mninum 55 Barcol hardness; 54.75
degree wind angle; 2.8 mmO0.110 inch m ni mumwal | thickness.
Utraviolet protection shall be provided for the pipe material. The
liner resin shall be 85 to 89 percent resin with glass filler and shal
be at least 0.51 mm 0.020 inch thick. Joints shall be filled epoxy
adhesive joints. Header dinensions shall be as indicated. A 25 mm1
inch drain leg at each end of each section of pipe shall be provided.

2.4.4.3 Support System

A system for support and anchoring of the headers shall be provided. The
system shall be conpatible with the expansion and contraction contro
design. The support system shall provide for a m nimumof 100 mm 4 inch
vertical adjustnent and 25 nm 1 inch |ateral adjustnment of the header. The
system shall be contoured to fit the bottom 90 degrees of the pipe and
shal |l have a bearing surface at least 50 nm 2 inch wi de

2.4.5 Lagoon Air Distribution System

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

NOTE: Del ete inapplicable header types and
mat eri al s of construction.
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2.4.5.1 Fi xed Air Distribution Headers

Fi xed air distribution headers shall be provided to connect the air nmain to
the | agoon aeration diffuser tubing. Header and feeder piping shall be PVC
with flanged or threaded connections. The air distribution systemshall be
one of the follow ng:

a. Dual Header System The system shall consist of a dual header
supported above the side slopes, one on each side of the Iagoon with
feeder tubes connecting to each end of the diffuser tubing.

b. Single Header System The system shall consist of a single header,
supported above the | agoon bottomin the center of the |lagoon with
feeder tubes connecting to one end of the diffuser tubing.

2.4.5.2 Supports

Adj ust abl e supports that allow free |ongitudi nal novenent with little or no

| ateral or vertical movement shall be provided for the air header piping.

Al ferrous netal in the support system shall be gal vani zed.

2.4.5.3 Airlift Purge System
A plastic airlift, conplete with integral plastic air jet, shall be

provided as indicated. The systemshall include air supply tubing and
pi ping connected to the nmain air header. A control valve on the air supply

SECTION 46 51 00.00 10 Page 25



pi pe shal

be provided.

2.4.5.4 Gas C eani ng System
A conplete systemas required for gas cleaning of the air diffusion system
shal |l be provided. The systemshall have a single valve to control flowto
all points.
2.5 DIFFUSERS
NOTE: Aeration tanks should be identified on the
drawi ngs. Diffuser performance requirenents shoul d
be inserted.
2.5.1 Di ffuser Performance

a. Air flowrate shall be | ] standard L/second/28.3 cubic neters
scfm 1000 cubic feet of tank vol une.

b. Oxygen transfer shall be | ] kg pounds of oxygen per day per 28.3
cubic nmeters 1000 cubic feet of tank volune at the specified air flow
rate in clear water at20 degrees C 68 degrees F and zero dissol ved
oxygen.

c. Subnergence shall be [ ] mmfeet.

d. Maxi mum al | owabl e headl oss shall be | ] mminch of water, excluding
submergence.

2.5.2 Porous Diffusers

*
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NOTE: Delete inapplicable types of diffusers and
mat eri al s of construction.

The mean perneability rating of the porous diffusers
will be inserted. The perneability rating is
defined as the number of cubic neters per second cfm
of air, at 21 degrees C 70 degrees F and 10 to 25
percent relative hunmdity, that will pass through
0.093 square neter 1 square foot of diffuser area to
t he atnosphere, under a differential pressure
equi val ent to 508 pascals 2 inches of water bel ow
the plate or within the tube when it is tested dry
in aroomnaintained at a tenperature of 21 degrees C
70 degrees F and a relative humdity between 30 and
50 percent. To date, this is the accepted nethod of
nmeasuring the ability of porous diffuser nedia to
diffuse air and provide a desirable rate of oxygen
absorption. Lower perneability should produce
smal | er bubbl es, which should result in higher rates
of oxygen absorption. Lower perneability rating,
however, requires higher air pressure and results in
nore rapid clogging and hi gher pressure |osses.
Consequently, any benefits obtained initially by
specifying a perneability rating may be offset by
t he hi gher mai ntenance and operating costs. The
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best bal ance between desired oxygen absorption and
operating and mai ntenance cost is afforded by a
perneability rating of fromO0.203 to 0.406 40 to 80.
Non- porous diffusers do not have a perneability
rating.

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

D ffusers shall have a nean perneability rating of [ ] and shall be one

of the follow ng types

2.5.2.1 Por ous Ceram c Di scs

Porous ceramc plate diffusers shall be silica sand bonded together with a
synthetic silicate, fused alumina, or an organic bond; grains of
crystalline al um num oxi de bonded wi th high alumina glass; alum num
silicate grains ceranically bonded at high tenperature; crushed porcelain
grai ns bonded together with alunmina glass or electrically fused al um num
grai ns bonded together with alunmina glass. Diffuser plates shall each
provide [ ] square mm square inch of horizontal diffuser area.

2.5.2.2 Por ous Menbrane Tubes with Supports

Porous nmenbrane nedi a shall be a tubular flexible synthetic nenbrane sheath
that is open at one end and closed at the other. The tubular sheath shal
fit over a tubular air duct/air plenumfrane or be supported by a one-piece
sem circul ar corrosion resistant support rod. The sheath shall be cl anped
to a nozzle with a corrosion resistant renovable clanp. The sheath shal

be capable of flexing fromits unexpanded shape to its expanded inflated
convex hollow cylindrical shape when air is diffused through it to slough
foul ants. The apertures of the sheath shall close whenever the air flowis
shut of f and purge thenselves when air is restarted. Each diffuser shal
have a check val ve for wastewater backflow prevention. The nozzle shall be
conmpatible with the diffuser connector on the air header

2.5.2.3 Porous Cloth Media with Plastic Tube Liner

Porous cloth nedia shall be a tubular flexible synthetic fiber cloth sheath
that is open at one end and closed at the other. The nedia shall fit over
a plastic tube Iiner and shall be clanped to a cast iron nozzle with a
stainl ess steel clanp. The cast iron nozzle, except for the threads for
attaching to the header, shall be vinyl coated. The diffuser nedia shal

be [ ] mminch in length and a dianeter of [

2.5.3 Non- Porous Diffusers
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NOTE: Delete inapplicable types of diffusers and
mat eri al s of construction.

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

2.5.3.1 Nozzl e- Type Diffusers
D ffusers shall be nozzle type and shall be one of the foll ow ng:
a. Diffuser consisting of a nolded plastic body with four high velocity,
short tube orifices, each discharging at right angles to the adjacent

orifice. [The diffuser shall have a deflector ring above the di scharge
orifices and shall contain a control orifice to ensure proper headl oss.]
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2.

b. Diffuser of nolded plastic and consisting of a top piece containing
i nverted V-shaped air shear slots and an upward sl oping air deflector
and a bottom piece containing a control orifice and an air header
connector.

.5.3.2 Oifice-Type Diffusers

Di ffusers shall be nonvalved orifice type and shall be one of the foll ow ng:

a. Diffuser constructed of stainless steel and consisting of a bal ancing
nozzle, an inverted air reservoir, air exit ports |ocated on horizonta
pl anes on two levels, and a deflector. The deflector shall direct the
liquid along the diffuser's outer walls.

b. Diffuser consisting of an open bottom nolded plastic, rectangul ar box
containing tapered air release holes. Air entering the diffuser shal
be controlled by a control orifice.

c. Diffuser consisting of an el ongated, peaked done air chanmber with steep
inverted V-shaped serrations on both sides. Air exiting the header
shall be controlled by an orifice.

.5.3.3 Val ved Orifice Diffusers

D ffusers shall be of the valved orifice type and shall be one of the
following:

a. Diffuser consisting of a nolded plastic body with an air flow contro
orifice and a PVC disc cap retained by a stainless steel ring.

b. Diffuser consisting of a stainless steel body containing a contro
orifice, a polytetrafluroethylene ball, and a stainless steel deflector
disc.

c. Diffuser consisting of a nolded plastic body with air release orifices,
a ball check valve, and a screwin cap that allows varying the quantity
of orifices through which air can exit.

d. Diffuser consisting of a cone-shaped plastic base with a flexible
el astoner cover held in place by a center bolt.

.5.4 Lagoon Aeration Diffuser Tubing
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NOTE: Delete inapplicable types of diffusers and
materials of construction.

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

D ffuser tubing shall be [13] [__ ] nm|[1/2] [__ ] inch inside dianmeter
fl exi bl e pol yet hyl ene tubing containing small, precise, orifices or slots
in the lower side of the tubing at [38] [___ ] nm[1-1/2] [ ] inch
maxi mum spacing. The orifice shall be small enough to prevent particul ate
matter fromflow ng through the orifice during negative diffuser pressure
The tubing shall be preweighted by a continuous |ead strip in the bottom of
the tube and encapsul ated in pol yet hyl ene.

5.5 Spare Diffusers

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: The percentage of replacenents required will
be inserted. A sound policy would require
sufficient nedia to enable the operator to replace
all nedia in any one aeration tank

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

Not less than [ ] percent of the installed quantity of diffusers shal
be furnished as replacenents. Diffusers shall be conplete with all parts
required for installation

.6 HOIST

NOTE: Coordinate with type of air distribution
system specified. Delete steering attachment where
not required.

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

Portabl e hoi st designed to raise and | ower the [renpbvable] [rotary or

swing] air distribution systemshall be provided. Hoist shall be furnished
by the aeration system nmanufacturer. The hoist shall be on wheels or
casters [and shall have a suitable steering attachnment]. The unit shall be
powered by [hand] [hand punp] [battery operated notor] [air operated notor]
[electric notor] [gasoline engine]. Means shall be provided to hook the
hoi st in place during the hoisting operation. The lifting armshall have a
qui ck latching arrangenent to securely grip the air diffusion unit w thout
the use of tools. The hoist shall be of sufficient capacity for the
required service

LT METERI NG AND | NSTRUMENTATI ON
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NOTE: Insert section nunber and title or delete
sentence and insert metering and instrumentation
requirements.

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

Metering and instrunmentation shall be as specified in Section [

PART 3 EXECUTI ON

3.

1 EXAMINATION

After beconming famliar with all details of the work, verify all dinmensions
inthe field, and advise the Contracting O ficer of any discrepancy before
perform ng the work.

.2 EQUI PMENT | NSTALLATI ON

Submit drawi ngs containing conplete wiring and schematic di agranms, contro
di agrans, and any other details required to denonstrate that the system has
been coordinated and will properly function as a unit. Showin the

drawi ngs proposed | ayout and anchorage of equi prent and appurtenances, and
equi pnent relationship to other parts of the work including clearances for
mai nt enance and operation

.2.1 Bl ower Installation

Bl owers shall be installed as indicated and in accordance with the
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3.

manuf acturer's witten instructions.

2.2 Air Distribution SystemlInstallation

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

NOTE: The range of adjustnent of the systemon the
header is dependent on various design paraneters
such as header size and basin shape and si ze.
Consul t various manufacturers for proper dinension.
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The air distribution systemshall be installed as indicated and in
accordance with the manufacturer's witten instructions. Excavation,
trenching, and backfilling shall be in accordance with the applicable
requirenents of Section 31 00 00 EARTHWORK. The crown of the air main
shal | be nmintained at the sane el evation. The systemshall be adjusted
such that all diffusers on a header are within | ] mminch of a common
hori zontal pl ane.

.2.3 Di ffuser Installation

Di ffusers shall be installed as indicated and in accordance with the
manuf acturer's witten recommendati ons.

.3 WELDING

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Retain the applicable welding requirenents.

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

[ Piping shall be welded in accordance with qualified procedures using
performance qualified welders and wel ding operators. Procedures and

wel ders shall be qualified in accordance with ASME BPVC SEC | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer nay be accepted as pernitted by ASVE B31.1. The
Contracting O ficer shall be notified 24 hours in advance of tests and the
tests shall be perforned at the work site if practical. The welder or
wel di ng operator shall apply his assigned synbol near each weld he nmakes as
a permanent record. Structural nenbers shall be welded in accordance with
AWS D1.1/D1.1Mv.] [Welding and non-destructive testing procedures are
specified in Section 40 05 13.96 WVELDI NG PROCESS PI Pl NG ]

.4 FRAVED | NSTRUCTI ONS

Framed instructions containing wiring and control diagrans under glass or
in lam nated plastic shall be posted where directed. The instructions
shal |l show wiring and control diagrans and conplete |layout of the entire
system The instructions shall also include, in typed form condensed
operating instructions explaining preventive mai nt enance procedures,

met hods of checking the system for nornal safe operation and procedures for
safely starting and stopping the system The framed instructions shall be
posted before acceptance testing of the system

.5 FI ELD QUALI TY CONTROL

.5.1 Field Testing

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

.5.1.1 Bl ower Test

After the air distribution and diffusion systens have been installed, each
bl ower shall be tested at the specified operating conditions to determne
conpliance with the specifications and proper operation

.5.1.2 Pi pi ng System Test

Al'l piping shall be tested with air at a mininumof tw tines the nornal
design pressure for at least 60 m nutes and such additional tinme as is
required for the Contracting Oficer to inspect the piping for |eaks. Al
| eaks shall be repaired and the systemshall be retested until no | eakage
i s di scovered.

.5.1.3 D ffuser Test

After diffuser installation, the diffusers shall be covered with clear

water to a depth of approximately 600 mm 2 feet. Air shall be rel eased
through the diffusers and the systemshall be inspected for uniformair
distribution. Diffusers shall be replaced as required to obtain uniformty.

.5.2 Manuf acturer's Services

Services of a manufacturer's representative who is experienced in the
installation, adjustnent, and operation of the equi pnment specified shall be
provided. The representative shall supervise the installation, adjustnent,
and testing of the equipnent.

.6 PAINTING

Field painting shall be as specified in Section 09 90 00 PAINTS AND
COATINGS.

.7 FI ELD TRAI NI NG

A field training course shall be provided for designated operating and

mai nt enance staff menbers. Training shall be provided for a total period
of [ ] hours of normal working tine and shall start after the systemis
functionally conplete but prior to final acceptance tests. Field training
shall cover all of the itens contained in the operating and mai nt enance
manuals.

. 8 OPERATI NG AND MAI NTENANCE MANUALS

Provide [six] [__ ] copies of operation and [six] | ] copies of

mai nt enance nmanual s for the equi pnent furnished. One conplete set shal
prior to performance testing and the remai nder upon acceptance. Operating
manual s shall detail the step-by-step procedures required for system
startup, operation, and shutdown. Operating manuals shall include the
manuf acturer's nane, nodel nunber, parts list, and brief description of al
equi pnent and their basic operating features. Mintenance nanual s shal
list routine maintenance procedures, possible breakdowns and repairs, and
troubl eshooti ng gui des. Maintenance nmanual s shall include piping and

equi prrent |l ayout and sinmplified wiring and control diagranms of the system
as installed. Manuals shall be approved prior to the field training course.
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End of Section --
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