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VOLUME 1

TS01 TITLE SHEET- VOLUME ONE

GENERAL

G001 GENERAL INFORMATION

LS01 BUILDING 1 LIFE SAFETY & CODE INFORMATION
LS02 BUILDING 2 LIFE SAFETY & CODE INFORMATION
CIVIL/SITE

C000 KEY PLAN

C100 EXISTING CONDITIONS

C101 EXISTING CONDITIONS ENLARGEMENT

C102 EXISTING CONDITIONS ENLARGEMENT

C103 EXISTING CONDITIONS ENLARGEMENT

C104 EXISTING CONDITIONS ENLARGEMENT

C200 DEMOLITION & EROSION CONTROL PLAN
C201 DEMOLITION & EROSION CONTROL PLAN
C202 SITE DEMOLITION & EROSION CONTROL PLAN
C203 SITE DEMOLITION & EROSION CONTROL PLAN
C204 SITE DEMOLITION & EROSION CONTROL PLAN
C205 DEMOLITION NOTES

C301 SITE LAYOUT PLAN

C302 SITE LAYOUT PLAN

C304 SITE LAYOUT PLAN

C401 SITE GRADING PLAN

C402 SITE GRADING PLAN

C403 SITE GRADING PLAN

C404 SITE GRADING PLAN

C501 SITEUTILITY PLAN

C502 SITEUTILITY PLAN

C504 SITEUTILITY PLAN

C900 DETAILS - EROSION CONTROL

Co01 DETAILS - UTILITIES

C902 DETAILS

C903 DETAILS

C904 DETAILS

STRUCTURAL

S001 STRUCTURAL GENERAL NOTES

S201A FOUNDATION PLAN - AREA A

S201B FOUNDATION PLAN - AREA B

S201C FOUNDATION PLAN - AREA C

S201D FOUNDATION PLAN - AREA D

S201E FOUNDATION PLAN - AREA E

S201F FOUNDATION PLAN - AREA F

S202 STRUCTURAL MEZZANINE AND ROOF LOADS
S202A MEZZANINE FRAMING / LOW ROOF FRAMING - AREA A
S203A ROOF FRAMING PLAN - AREA A

S211B CEILING FRAMING PLANS AT TOILET/ SHOWER ROOMS
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S211C CEILING FRAMING PLANS

S800 FOUNDATION DETAILS

S900 FRAMING DETAILS

ARCHITECTURAL

A001 ROOM FINISH SCHEDULE, PARTITION TYPES
A002 DOOR & FRAME SCHEDULE, TYPES AND DETAILS
A003 GLAZING TYPES & SCHEDULE

A004 DOOR DETIALS

A201 FIRST FLOOR REFERENCE PLAN

A201A FIRST FLOOR PLAN AREA A

A201B FIRST FLOOR PLAN AREA B

A201C FIRST FLOOR PLAN AREA C

A201D FIRST FLOOR PLAN AREA D

A201E FIRST FLOOR PLAN AREA E

A201F FIRST FLOOR PLAN AREA F

A202 MEZZANINE REFERENCE PLAN

A202A MEZZANINE FLOOR PLAN AREA A

A202B MEZZANINE FLOOR PLAN AREA B

A202C MEZZANINE FLOOR PLAN AREA C

A202D MEZZANINE FLOOR PLAN AREA D

A203 ROOF REFERENCE PLAN

A203A ROOF PLAN AREA A

A211A ENLARGED FLOOR PLAN AREA A

A211B ENLARGED TYPICAL FLOOR PLAN

A211C ENLARGED MILKING PARLOR PLAN

A301 FIRST FLOOR REFLECTED CEILING REFERENCE PLAN
A301A REFLECTED CEILING PLANS AREA A

A301B FIRST FLOOR REFLECTED CEILING PLAN AREA B
A301C FIRST FLOOR REFLECTED CEILING PLAN AREA C
A301D FIRST FLOOR REFLECTED CEILING PLAN AREA D
A301E FIRST FLOOR REFLECTED CEILING PLAN AREA E
A311B ENLARGED TYPICAL REFLECTED CEILING PLAN
A401 BUILDING 1 EXTERIOR ELEVATIONS

A402 BUILDING 2 EXTERIOR ELEVATIONS

A403 BUILDING 2 STORAGE EXTERIOR ELEVATIONS
A411B ENLARGED EXTERIOR ELEVATIONS

A501 BUILDING 1 BUILDING SECTIONS

AS503 WALL SECTIONS

A504 WALL SECTIONS

AS505 WALL SECTIONS

A506 WALL SECTIONS

A507 WALL SECTIONS

AS508 WALL SECTIONS

AS509 WALL SECTIONS, DETAILS

A510 ELEVATOR AND STAIR PLANS AND SECTIONS
A511 ELEVATOR, STAIR PLANS, SECTIONS AND DETAILS
A512 STAIR SECTIONS

A701 INTERIOR ELEVATIONS

A702 INTERIOR ELEVATIONS

AT703 INTERIOR ELEVATIONS
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A704 INTERIOR ELEVATIONS

AT705 INTERIOR ELEVATIONS

AT706 INTERIOR ELEVATIONS

AT707 INTERIOR ELEVATIONS

AT708 INTERIOR ELEVATIONS

A801 EXTERIOR PLAN DETAILS

A802 EXTERIOR PLAN DETAILS

A803 EXTERIOR DETAILS

A804 EXTERIOR DETAILS

A805 EXTERIOR DETAILS

AB806 EXTERIOR DETAILS

A807 EXTERIOR DETAILS

A901 INTERIOR DETAILS

A902 INTERIOR DETAILS

VOLUME 2

TS02 TITLE SHEET- VOLUME TWO

FIRE PROTECTION

FP201A FIRST FLOOR FIRE PROTECTION PLAN AREA A-BLD 1
FP201B FIRST FLOOR FIRE PROTECTION PLAN AREAB -BLD 1
FP201C FIRST FLOOR FIRE PROTECTION PLAN AREA C - BLD 2
FP201D FIRST FLOOR FIRE PROTECTION PLAN AREAD, E, F-BLD 2
FP202A MEZZANINE FIRE PROTECTION PLAN AREAA-BLD 1
PLUMBING

P201A-S FIRST FLOOR PLUMBING SUPPLY PLAN AREAA-BLD 1
P201A-U FIRST FLOOR PLUMBING UNDERSLAB PLAN AREAA-BLD 1
P201A-W FIRST FLOOR PLUMBING WASTE AND VENT PLAN AREA A-BLD 1
P201B-S FIRST FLOOR PLUMBING SUPPLY PLAN AREAB-BLD 1
P201B-U FIRST FLOOR PLUMBING UNDERSLAB PLAN AREAB - BLD 1
P201B-W FIRST FLOOR PLUMBING WASTE AND VENT PLAN AREAB-BLD 1
P201C-S FIRST FLOOR PLUMBING SUPPLY PLAN AREAC-BLD 2
P201C-U FIRST FLOOR PLUMBING UNDERSLAB PLAN AREA C - BLD 2
P201C-W FIRST FLOOR PLUMBING WASTE AND VENT PLAN AREA C - BLD 2
P201D-S FIRST FLOOR PLUMBING SUPPLY PLAN AREA D - BLD 2
P201D-U FIRST FLOOR PLUMBING UNDERSLAB PLAN AREAD - BLD 2
P201D-W FIRST FLOOR PLUMBING WASTE AND VENT PLAN AREA D - BLD 2
P201E-S FIRST FLOOR PLUMBING SUPPLY PLAN AREAE -BLD 2
P201E-W FIRST FLOOR PLUMBING WASTE PLANS AREA E - BLD 2
P202A-W MEZZANINE PLUMBING WASTE PLAN AREAA-BLD 1
P211A ENLARGED PLUMBING PLANS

P211B ENLARGED PLUMBING PLANS

P301 PLUMBING SUPPLY, WASTE, & VENT ISOMETRICS

P302 PLUMBING SUPPLY, WASTE, & VENT ISOMETRICS

P303 PLUMBING SUPPLY, WASTE, & VENT ISOMETRICS

P304 PLUMBING SUPPLY, WASTE, & VENT ISOMETRICS

P305 PLUMBING SUPPLY, WASTE, & VENT ISOMETRICS

P306 PLUMBING SUPPLY, WASTE, & VENT ISOMETRICS

P307 PLUMBING SUPPLY, WASTE, & VENT ISOMETRICS

P401 PLUMBING DETAILS
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P402 PLUMBING DETAILS

P501 PLUMBING SCHEDULES AREAS A-D

P502 PLUMBING SCHEDULES AREA E

MECHANICAL

M201A FIRST FLOOR HVAC PLAN AREA A-BLD 1

M201B FIRST FLOOR HVAC PLAN AREAB-BLD 1

M201C FIRST FLOOR HVAC PLAN AREA C - BLD 2

M201D FIRST FLOOR HVAC PLAN AREA D - BLD 2

M201E MAINTENANCE SHOP HVAC PLAN

M202A MEZZANINE HVAC PLAN AREAA-BLD 1

M202B MEZZANINE HVAC PLAN AREAB-BLD 1

M202C MEZZANINE HVAC PLAN AREA C -BLD 2

M202D MEZZANINE HVAC PLAN AREAD - BLD 2

M301 MECHANICAL SECTIONS AND EXPANDED PLANS
M401 MECHANICAL DETAILS

M402 HVAC DETAILS

M501 MECHANICAL EQUIPMENT SCHEDULES
ELECTRICAL

EO01 ELECTRICAL SYMBOLS/ABBREV. FIXTURE SCHEDULE
E002 ELECTRICAL OVERALL SITE PLAN

EL201A FIRST FLOOR LIGHTING PLAN AREA A - BUILDING 1
EL201B FIRST FLOOR LIGHTING PLAN AREA B - BUILDING 1
EL201C FIRST FLOOR LIGHTING PLAN AREA C - BUILDING 2
EL201D FIRST FLOOR LIGHTING PLAN AREA D - BUILDING 2
EL201E FIRST FLOOR LIGHTING PLAN AREA E - BUILDING 2
EL201F FIRST FLOOR LIGHTING PLAN AREA F - BUILDING 2
EP201A FIRST FLOOR POWER PLAN AREA A - BUILDING 1
EP201B FIRST FLOOR POWER PLAN AREA B - BUILDING 1
EP201C FIRST FLOOR POWER PLAN AREA C - BUILDING 2
EP201D FIRST FLOOR POWER PLAN AREA D - BUILDING 2
EP201E FIRST FLOOR POWER PLAN AREA E - BUILDING 2
EP201F FIRST FLOOR POWER PLAN AREA F - BUILDING 2
ES201A FIRST FLOOR SYSTEMS PLAN AREA A - BUILDING 1
ES201B FIRST FLOOR SYSTEMS PLAN AREA B - BUILDING 1
ES201C FIRST FLOOR SYSTEMS PLAN AREA C - BUILDING 2
ES201D FIRST FLOOR SYSTEMS PLAN AREA D - BUILDING 2
ES201E FIRST FLOOR SYSTEMS PLAN AREA E - BUILDING 2
ES201F FIRST FLOOR SYSTEMS PLAN AREA F - BUILDING 2
EL202A MEZZANINE LIGHTING PLAN AREA A - BUILDING 1
EL202B MEZZANINE LIGHTING PLAN AREA B - BUILDING 1
EL202C MEZZANINE LIGHTING PLAN AREA C - BUILDING 2
EL202D MEZZANINE LIGHTING PLAN AREA D - BUILDING 2
EP202A MEZZANINE POWER/SYSTEMS PLAN AREA A - BUILDING 1
EP202B MEZZANINE POWER/SYSTEMS PLAN AREA B - BUILDING 1
EP202C MEZZANINE POWER/SYSTEMS PLAN AREA C - BUILDING 2
EP202D MEZZANINE POWER/SYSTEMS PLAN AREA D - BUILDING 2
E301 ENLARGED ELECTRICAL PLANS

E401 ELECTRICAL DETAILS

E402 ELECTRICAL DETAILS

Bid No. 303172
DOCUMENT INDEX- VOLUME 2
PAGE -8



E501
E502
E503
E504
E505
E506
E601

PANELBOARD SCHEDULES
PANELBOARD SCHEDULES
PANELBOARD SCHEDULES
PANELBOARD SCHEDULES
ELECTRICAL SCHEDULES
PANELBOARD SCHEDULES
ELECTRICAL ONE-LINE DIAGRAM
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

DIVISION 21 — FIRE PROTECTION
SECTION 21 05 10 - GENERAL FIRE PROTECTION SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A Applicable provisions of Division 1 & Division 22 shall govern work under this section.
1.2 DESCRIPTION OF WORK

A Provide all labor, materials, equipment, tools and services for a complete fire protection
system as indicated and in specifications. System shall include post indicator valve, fire
protection service piping, distribution piping to sprinkler heads, test stations, alarm check
valves, alarms, controls, standpipe piping from distribution piping to hose valves and
drain piping for sprinkler piping drainage.

B. It is not the intention of these specifications to enumerate each and every item for a
complete system, but it shall be distinctly understood that this Contractor is to install the
sprinkler system complete in all detailed parts subject to the rules and requirements of the
National Fire Protection Agency (NFPA), the Municipal Ordinances, State Requirements
and the authority having jurisdiction.

1.3 QUALITY ASSURANCE

A Products and work shall comply with ANSI/NFPA 13, "Installation of Sprinkler
Systems"; ANSI/NFPA 14, "Installation of Standpipe and Hose Systems", ANSI/NFPA
231, Standard for General Storage, and local Fire Department/Marshall regulations.

B. Provide products with appropriate FM and UL labels.

C. To assure uniformity and compatibility of piping components in grooved piping systems,
all grooved products utilized shall be supplied by a single manufacturer. Grooving tools
shall be supplied by the same manufacturer as the grooved components.

14 SEALING AND FIRESTOPPING

A Sealing and firestopping of sleeves/opening between piping, etc. and the sleeve or
structural opening shall be the responsibility of the contractor whose work penetrates the
opening. The contractor responsible shall hire individuals skilled in such work to do the
sealing and fireproofing. These individuals hired shall normally and routinely be
employed in the sealing and fireproofing occupation.

15 WORKING DRAWINGS

A Working drawings of the entire system showing the piping, locations of each sprinkler
head, valves, drains, alarms, etc. shall be submitted by this Contractor to the Architect
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after approval of the above agencies has been secured.

In preparing the working drawings, the Contractor shall cooperate with all other trades
involved with the sprinkler work and all pipe runs and sprinkler locations shall be
coordinated with all other trades to avoid conflict with ducts, pipes, lighting, etc.

1.6 SYSTEM DESCRIPTION

A

(Used in Heated spaces)

Fire protection system is a "Wet-Pipe" system employing automatic sprinklers attached to
a piping system containing water and connected to a water supply so that water
discharges immediately from sprinklers opened by fire.

(Used in unheated spaces)

Fire protection system is a "Dry-Pipe" system employing automatic sprinklers attached to
a piping system containing air or nitrogen under pressure, the release of which (as from
the opening of a sprinkler) permits the water pressure to open a valve known as a dry-
pipe valve. The water then flows into the piping system and out the opened sprinkler.

1.7 SUBMITTALS

A

B.

Product Data: Submit manufacturer's data sheets showing dimensions and materials.

Maintenance Data: Submit maintenance instructions and spare parts lists. Include this
information in maintenance manuals.

Grooved joint couplings and fittings shall be shown on drawings and product submittals,
and be specifically identified with the applicable Victaulic style or series number.

SUBMITTAL SHALL BE APPROVED BY AUTHORITY HAVING JURISDICTION
PRIOR TO SUBMISSION TO A/E. Obtain departmental approval prior to beginning
construction. Pre-submittal to A/E for sensitive areas requiring architectural coordination
is permitted.

PART 2 - PRODUCTS

2.1 FIRE PROTECTION PIPING

A

Provide piping materials of factory fabricated piping products of sizes, types, pressure
and temperature ratings, and capacities as indicated below. Where not indicated, provide
proper selection as determined by industry standards and governing regulations. Where
more than one type of materials or products is indicated, selection is Installer's option.

Interior Piping: Pipe or tube used in sprinkler systems shall meet or exceed the standards
outlined in NFPA 13 "Standards for the Installation of Sprinkler Systems."

Piping Materials:
1. Copper Tubing -Drawn Temper: ASTM B 88, Type L.
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2.
3.
Fittings:

1.

Steel Pipe: ASTM A 795, Schedule 40, seamless, black steel pipe, plain ends.

Steel Pipe: ASTM A 795, Schedule 10, seamless, blade steel pipe, plain ends.

Cast Iron Threaded Fittings: ANSI B 16.4, Class 250, standard pattern, for
threaded joints. Threads shall conform to ANSI B1.20.1.

Malleable Iron Threaded Fittings: ANSI B16.3, Class 300, standard pattern, for
threaded joints. Threads shall conform to ANSI B1.20.1.

Steel Fittings: ASTM A 234, seamless or welded, for welded joints, Steel
threaded couplings: ASTM A 865

Grooved Mechanical Fittings for Steel Pipe: ASTM A 536, Grade 65-45-12

ductile iron or ASTM A 53, type F or Types E or S, Grade B fabricated steel
fittings with grooves or shoulders designed to accept Victaulic grooved end

couplings.

Grooved Mechanical Couplings for Steel Pipe: Consist of ductile iron housings, a
synthetic rubber gasket of a central cavity pressure responsive design; with nuts,
bolts, locking pin, locking toggle or lugs to secure roll grooved pipe and fittings.
Grooved mechanical couplings including gaskets used on dry pipe systems shall
be listed for dry pipe service.

a. Rigid Type: Housings shall be cast with offsetting, angle-pattern bolt
pads to provide system rigidity and support and hanging in accordance
with NFPA 13. Tongue and recess rigid type couplings shall only be
permitted if the contractor uses a torque wrench for installation.
Required torque shall be in accordance with the manufacturer's
recommendations. Contractor shall remove and replace any improperly
installed joints.

1)  1-1/4" thru 4": “Installation Ready" rigid type coupling designed
for direct "stab™ installation onto grooved end pipe without prior
disassembly of the coupling equal to Victaulic FireLock® EZ
Style 009.

2) 5" and Larger: Standard rigid joint equal to Victaulic FireLock®
Style 005 or Style 07 Zero-Flex®.

b. Flexible Type: Use in seismic areas where required by NFPA 13.
Victaulic Style 75 or 77.

C. Coupling gaskets shall be listed for use as follows:

Fire Protection Service Temperature Range | Gasket Recommendation

Dry Systems Ambient FlushSeal® or EZ Style 009 design

Grade EPDM, Type A

ByVater/Wet Systems Ambient C-Shape or EZ Style 009 design
4

Grade EPDM, Type A

il
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6. Grooved Joint Flange Adapters for Steel Pipe: ASTM A536 ductile iron casting,
flat face, for incorporating flanged components with ANSI Class 125, 150 and
300 bolt-hole patterns to a grooved system. Victaulic Style 741, 743, or 744.

7. Wrought Copper Fittings: ANSI B16.22, streamlined pattern.

8. Grooved Mechanical Fittings for Copper Tube: UL listed, grooved end fittings
shall be ASME B16.22 wrought copper with copper tubing sized grooved ends
designed to accept Victaulic couplings. Flaring of tube and fitting ends to IPS
dimensions is not permitted.

9. Grooved Mechanical Couplings for Copper Tube: UL listed, grooved copper
couplings will consist of two ductile iron housings cast with offsetting, angle-
pattern bolt pads coated with copper-colored alkyd enamel. Gasket shall be
pressure-responsive, synthetic rubber of a FlushSeal® design, secured together
with plated steel bolts and nuts. Victaulic Style 606.

10. Grooved Copper Flange Adapters: UL listed, ductile iron casting coated with
copper-colored enamel, flat faced, for engaging into roll grooved copper tube and
fittings and bolting directly to flanges with ANSI Class 125 and 150 bolt-hole
patterns. Victaulic Style 641.

11. Cast Iron Threaded Flanges: ANSI B16.1, Class 250; raised ground face, bolt
holes spot faced.

12. Cast Bronze Flanges: ANSI B16.24, Class 300; raised ground face, bolt holes

spot faced.
E. Jointing Materials:
1. Welding Materials: Comply with Section II, Part C, ASME Boiler and Pressure

Vessel Code for welding materials appropriate for the wall thickness and
chemical analysis of the pipe being welded.

a. Brazing Filler Metals: AWS A5.8, Classification BAgl (silver).
b. Solder Filler Metals: ASTM B 32, 95-5, Tin Antinomy.
2. Gasket Materials: Thickness, material and type suitable for fluid or gas to be

handled and design temperatures and pressures.
2.2 SEALING AND FIRE STOPPING
A Fire and/or smoke rated penetrations
1. Manufacturers: 3M, Hilti, STI/SpecSeal, Tremco, or approved equal.
2. All firestopping systems shall be provided by the same manufacturer.
3. Submittals: Contractor shall submit product data for each firestop system. Submittals
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shall include product characteristics, performance and limitation criteria, test data, MSDS
sheets, installation details and procedures for each method of installation applicable to
this project. For non-standard conditions where no UL tested system exists, submit
manufacturer's drawings for UL system with known performance for which an
engineering judgement can be based upon.

4. Use a product that has a rating not less than the rating of the wall or floor being
penetrated. Reference architectural drawings for identification of fire and/or smoke rated
walls and floors.

5. Use firestop putty, caulk sealant, intumescent wrapstrips, intumescent firestop collars,
firestop mortar or a combination of these products to provide a UL listed system for each
application required for this project. Provide mineral wool backing where specified in
manufacturer's application detail.

B. Non-rated penetrations
1. Pipe Penetrations Through Below Grade Walls:

In exterior wall openings below grade, use a modular mechanical type seal consisting of
interlocking synthetic rubber links shaped to continuously fill the annular space between
the uninsulated pipe and the cored opening or a water-stop type wall sleeve. The

operating bolts of the mechanical type seal shall be accessible from the building interior.

2. Pipe Penetrations:
At pipe penetrations of non-rated interior partitions, floors and exterior walls above
grade, use urethane caulk in annular space between pipe insulation and sleeve. For non-
rated drywall, plaster or wood partitions where sleeve is not required, use urethane caulk
in annular space between pipe insulation and wall material.

2.3 PIPING SPECIALTIES

A Provide piping specialties that mate and match piping and equipment connections and are
UL listed.

B. Pressure gages (3-1/2" dial) shall be 0-250 psi.
C. General Duty Valves:

1. Gate Valves, 2" and Smaller: Body and bonnet of cast bronze, 175 Ib. cold water
working pressure, nonshock, threaded ends, solid wedge, outside screw and yoke,
rising stem, screw-in bonnet, and malleable iron handwheel. Valves shall be capable of
being repacked under pressure, with valve wide open.

2. Gate Valves, 2-1/2" and Larger: Iron body; bronze mounted, 175 Ib. cold water
working pressure, nonshock. Valves shall have solid taper wedge; outside screw and
yoke, rising stem; flanged bonnet, with body and bonnet conforming to ASTM A 126,
Class B; replaceable bronze wedge facing rings; flanged ends; and a packing assembly
consisting of a cast iron gland flange, brass gland, packing, bonnet and bronze bonnet
bushing. Valves shall be capable of being repacked under pressure with valve wide
open.
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Grooved End Gate Valves, 2-1/2” and Larger: Ductile iron body, bronze mounted, 250
psig cold water working pressure. Resilient wedge, outside screw and yoke, brass
rising stem, cast iron bonnet, fusion bonded, grooved ends, and cast iron handwheel.
Victaulic FireLock® Series 771.

Grooved End Butterfly Valves, 2-1/2” and Larger: Ductile iron body, elastomer coated
ductile iron disc, 300 psig cold water working pressure, weather-proof gear actuator with
pre-wired supervisory switches. Victaulic FireLock® Series 705W.

Check valve. Valve shall be rated at 175 PSI working pressure with cast iron body
(coated with corrosion resistant red paint), brass clapper with Buna-N "O" ring and brass
seat. Valve shall have tappings as required for system piping. Valve seat shall be
replaceable without removing the check valve from the line.

Grooved End Check Valves, 2-1/2” and Larger: Ductile iron body, aluminum bronze or
elastomer coated ductile iron disc, stainless steel spring and shaft, PPS coated or welded-
in nickel seat. Victaulic FireLock® Series 717 or 717R with riser check kit.

Provide control supply gate valve at inlet of check valve with tappings as required for
system piping.

Fire department connection valve shall be iron swing check, 175 psi rated.

Water flow indicators shall be vane type flow detectors. Interlock wiring to fire alarm
system by Electrical Contractor.

Provide supervisory switches as required.

Flexible stainless steel hose assemblies equal to FlexHead Commercial Sprinkler
Connector or AquaFlex. For use to connect sprinkler heads to the branch lines. Assembly
shall include stainless steel braided hose with factory attached threaded end connections
and matching ceiling attachment. Assembly shall be UL and Factory Mutual approved for
installation in proposed system.

Flexible Drop System: In lieu of rigid pipe offsets or return bends for sprinkler drops, the
Victaulic FireLock® Flexible Drop system may be used to locate sprinklers as required
by final finished ceiling tiles and walls. The drop system shall consist of a braided or
corrugated type 304/316 stainless steel hose piece, 1" NPT male threaded adapter for
connection to header piping and a 1/2" or 3/4" NPT female adapter for connection to the
sprinkler head. Unions shall be provided on either end of the flexible hose for ease of
installation. The flexible drop shall attach to the ceiling grid using a one-piece bracket
that can be installed without the use of tools and have a 3" minimum bending radius for
installation in narrow or confined spaces. The braided drop system is UL listed and FM
approved and the corrugated system is UL listed for sprinkler services to 175 psi.

Automatic Sprinklers:

1. Office: Chrome plated, fully concealed, flush pendant equal to Victaulic Model
V38.
2. Equipment, Livestock area and Storage Rooms (Unfinished Areas): Upright with
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cast brass finish equal to Victaulic Model V27.

3. Provide 165°F fusible links or 155°F frangible glass bulb, except in boiler rooms,
which shall be 175°. Provide 10 spares of each type and rating along with three
wrenches for each type of head. Locate sprinkler heads as shown on plan.
Relocation shall be at contractor's cost.

Provide wall mounted post-indicating valve with supervisory switch, interlocked with
annunciator panel and remote readout. Reference Section 22 05 23.

Provide Victaulic Style 720 TestMaster™ inspectors test and drain lines for each floor.

Provide siamese connection, as detailed on the drawing. Install a 90 degree elbow with
drain connection at each Siamese connection for complete system drainage. Elbow shall
be Victaulic #10-DR.

Wall-Type, Fire Department Connection: UL 405, (175 psi) minimum pressure rating;
with corrosion-resistant-metal body with brass inlets, brass wall escutcheon plate, brass
lugged caps with gaskets and brass chains, and brass lugged swivel connections. Include
inlets with threads according to NFPA 1963 and matching local fire department sizes and
threads, outlet with pipe threads, extension pipe nipples, check devices or clappers for
inlets, and escutcheon plate with marking similar to "AUTO SPKR & STANDPIPE."

Type: Flush, with two inlets and square or rectangular escutcheon plate.
Type: Exposed, projecting, with two inlets and round escutcheon plate.
Finish: Rough chrome-plated.

Exposed, Freestanding-Type, Fire Department Connection: UL 405, [1200 kPa (175 psi)
minimum] [2070 kPa (300 psi)] pressure rating; with corrosion-resistant-metal body,
brass inlets with threads according to NFPA 1963 and matching local fire department
sizes and threads, and bottom outlet with pipe threads. Include brass lugged caps, gaskets,
and brass chains; brass lugged swivel connection and drop clapper for each hose-
connection inlet; 460mm (18-inch-) high, brass sleeve; and round, floor, brass escutcheon
plate with marking "AUTO SPKR & STANDPIPE."

Finish Including Sleeve: Rough chrome-plated.

Fire department siamese connections shall be installed between (18 in. and 36 in.) above
the finished grade.

Provide remote readout for supervision of the post indicator valve, as detailed on
drawing.

Alarm Check Valve: 175 psig working pressure, designed for horizontal or vertical
installations and have cast iron, flanged inlet and outlet, bronze grooved seat with "O"
ring seals, single hinge pin and latch design. Provide trim sets for bypass, drain, electric
sprinkler alarm switch, pressure gages, drip cup assembly piped without valves separate
from main drain line and fill line attachement with strainer.
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Grooved End Alarm check Valve: UL listed and FMG approved, 225 psig working
pressure, designed for horizontal or vertical installations and have ductile iron grooved
inlet and outlet or flanged inlet and grooved outlet, brass seat with nitrile seat “O” ring
seals, single hinge pin and latch design. Provide valve trim with water bypass line with
an in-line check valve, all required pipe, fittings, accessories, and gauges. All internal
parts shall be replaceable without having to remove the valve from the installed position.
Victaulic FireLock® Series 751.

Grooved End Dry-Pipe Valves: UL listed and FMG approved, low differential type,
latched clapper design, 300 psig working pressure with ductile iron grooved inlet and
outlet for vertical installation, brass seat with Nitrile seat “O” rings, aluminum bronze
clapper, EPDM diaphragm and seal. Valve internal parts shall be replaceable without
removing the valve from the installed position and be externally resettable. Valve shall
be pre-trimmed as a Vic®-Quick Riser with Series 728 or 705W shutoff valve and Series
776 low pressure actuator. Minimum required air pressure is 13 psi and maximum 300
psi water pressure rating. Victaulic FireLock® NXT Series 768.

1. Provide Series 7C7 Compressor Package consisting of a single phase, 1/6 HP or
1/3 HP riser-mounted compressor, Series 757P air maintenance device, and
flexible hoses for installation.

Dry-Pipe Valves: Differential type, 175 psig working pressure and have cast iron, flanged
inlet and outlet, bronze seat with "O" ring seals, single hinge pin and latch design.
Provide trim sets for air supply, drain, priming level, alarm connections, ball drip valves,
pressure gages, priming chamber attachment and fill line attachment.

Air-Pressure Maintenance Device, Dry-Pipe System: An automatic device to maintain the
correct air pressure in a dry-pipe system or deluge system. system shall have shutoff
valves to permit servicing without shutting down the sprinkler system, bypass valve for
quick system filling, pressure regulator or switch to maintain system pressure, strainer;
pressure ratings 14 to 60 psig adjustable range and 175 psig maximum inlet pressure.
Electrical ratings shall match compressor ratings.

PART 3 - EXECUTION

3.1

INSTALLATION

A

Provide sprinkler density and pipe sizing for light hazard occupancy except for
equipment, storage rooms, which shall be ordinary hazard, Group Il classification.

Install piping and products in accordance with manufacturer's written instructions and
requirements of applicable ANSI/NFPA regulations. Coordinate installation with work of
other trades.

Grooved joint piping systems shall be installed in accordance with the manufacturer's
(Victaulic) guidelines and recommendations. The gasket style and elastomeric material
(grade) shall be verified as suitable for the intended service as specified. Gaskets shall be
supplied by Victaulic. Grooved end shall be clean and free from indentations, projections
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3.2

and roll marks in the area from pipe end to groove. A Victaulic factory trained field
representative shall provide on-site training to contractor's field personnel in the
installation of grooved piping products. Factory trained representative shall periodically
review the product installation. Contractor shall remove and replace any improperly
installed products.

D. Install sprinkler heads in center of ceiling tile. Offset run outs to each head as required
using flexible assemblies or rigid piping and fittings.

E. The sprinkler bulb protector must remain in place until the sprinkler is completely
installed and before the system is placed in service. Remove bulb protectors carefully by
hand after installation. Do not use any tools to remove bulb protectors. Do not install
sprinkler heads that have been dropped, damaged, or show a visible loss of fluid. Never
install sprinklers with cracked bulbs.

F. Install drain piping at low points of system.

G. Install underground ductile-iron service-entrance piping according to NFPA 24 and with
restrained joints.

H. Install underground copper service-entrance piping according to NFPA 24.

I Install ball drip valves to drain piping between fire department connections and check
valves. Drain to floor drain or outside building.

J. Mount supervisory switches on each sectional valve.
K. Install air vents at high points of system.
L. Alarm wiring and manual shutoff at each audible alarm station will be provided by the

Electrical Contractor.
SEALING AND FIRE STOPPING
A. Fire and/or Smoke Rated Penetrations:

1. Install approved product in accordance with the manufacturer’s instructions where a pipe
penetrates a fire/smoke rated surface. When pipe is insulated, use a product which
maintains the integrity of the insulation and vapor barrier.

2. Where firestop mortar is used to infill large fire-rated floor openings that could be
required to support weight, provide permanent structural forming. Firestop mortar alone
is not adequate to support substantial weight.

B. Non-rated penetrations

1. Inexterior wall openings below grade, assemble rubber links of mechanical seal to the
proper size for the pipe and tighten in place, in accordance with manufacturer's
instructions.
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2. Atall interior partitions and exterior walls, pipe penetrations are required to be sealed.
Apply sealant to both sides of the penetration in such a manner that the annular space
between the pipe sleeve or cored opening and the pipe or insulation is completely
blocked.

3.3 CLEAN AND TEST

A Before piping is placed in service, flush entire system to remove foreign particles as
specified in ANSI/NFPA 13. Continue flushing until water is clear and check to ensure
debris has not clogged sprinklers.

B. After flushing system, test piping hydrostatically at 200 psi or 50 psi in excess of
maximum static pressure when static pressure is over 200 psi. Test for a period of 2
hours. Check for leakage. Repair or replace as required to eliminate any leakage and
retest. Drain.

END SECTION 21 05 10
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

DIVISION 22 - PLUMBING

SECTION 22 05 13 - COMMON MOTOR REQUIREMENTS FOR PLUMBING

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A

Applicable provisions of Division 1 shall govern work under this section.

DESCRIPTION OF WORK

A Extent of electrical provisions to be provided as mechanical work is indicated in other
Division 22 sections, on drawings and as further specified in this section.

B. Types of work normally recognized as electrical but provided as mechanical, specified or
partially specified in this section, include but are not necessarily limited to the following:
1. Motors for mechanical equipment.
2. Wiring of field mounted float control switches and similar mechanical-electrical

devices provided for mechanical systems to equipment control panels.

C. Refer to other Division 22 sections for specific individual mechanical equipment
electrical requirements.

D. Refer to Division 26 sections for starters, junction boxes and disconnect switches
required for motors and other electrical units of mechanical equipment.

SUBMITTALS

A Listing, Motors of Mechanical Work: Concurrently with submittal of mechanical

products listing (Basic Mechanical and Division 1 requirements), submit separate listing
showing rating, power characteristics, application (connected equipment) and general
location of every motor to be provided with mechanical work. Submit updated
information promptly when and if initial data is revised.

QUALITY ASSURANCE

A

Coordination With Electrical Work: Wherever possible, match elements of electrical
provisions of mechanical work with similar elements of electrical work specified in
Division 26 sections. Comply with applicable requirements of Division 26 sections for
electrical work of this section which is not otherwise specified.

Standards: For electrical equipment and products comply with applicable Wisconsin
Electrical Code and the NEMA standards and refer to NEMA standards for definitions of
terminology herein. Comply with National Electrical Code (NFPA 70) for workmanship
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and installation requirements.

PART 2 - PRODUCTS

2.1

MOTORS

A

Manufacturer: Except where item of mechanical equipment (which otherwise complies
with requirements) must be integrally equipped with motor produced by another
manufacturer, provide motors for mechanical equipment manufactured by one of the
following:

Allis-Chalmers Corporation Baldor Electric Company
Century Electric Division, Inc. Louis Allis Div.; Litton Industrial Products, Inc.
Reliance Electric Company Marathon Electric Manufacturing Corporation

Motor Characteristics: Except where more stringent requirements are indicated, comply
with the following requirements for motors of mechanical work:

1. Temperature Rating: Rated for 40°C environment with maximum 50°C
temperature rise for continuous duty at full load (Class A Insulation).

2. Starting Capability: Each motor capable of making 2 cold and 1 hot starts per
hour.
3. Phases and Current Characteristics: Provide squirrel-cage induction polyphase

motors for 1/2 Hp and larger and provide capacitor start single phase motors for
1/3 Hp and smaller. Coordinate current characteristics with power specified in
Division 16 sections and with individual equipment requirements specified in
other Division 22 requirements. For 2 speed motors provide two separate
windings on polyphase motors. Do not purchase motors until power
characteristics available at locations of motors have been confirmed and until
rotation directions have been confirmed.

4. Frequency Characteristics: Variable frequency motors shall be capable of
operating between 6-60 HZ. Motors shall be performance matched to variable
frequency drives.

5. Service Factor: 1.15 for polyphase motors and 1.35 for single-phase motors.

6. Power Factor: 0.85 minimum, without external capacitor correction at full load.

Motor Construction: Provide general purpose, continuous duty motors, Design "B"
except "C" where required for high starting torque.

1. Frames: NEMA No. 48.

2. Bearings: Ball or roller bearings with inner and outer shaft seals, externally
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regreasable for regular maintenance. Where belt drives and other drives produce
lateral or axial thrust in motor, provide bearings designed to resist thrust loading.
Refer to individual sections of Division 22 for fractional Hp light-duty motors
where sleeve type bearings are permitted.

3. Enclosure Type: Except as otherwise indicated, provide open drip proof motors
for indoor use where satisfactorily housed or remotely located during operation
and provide guarded drip proof motors where exposed to contact by employees
or building occupants. Provide weather protected Type | for outdoor use, Type Il
where not housed. Refer to individual sections of Division 22 for other enclosure
requirements.

Overload Protection: Provide built-in thermal overload protection and where indicated
provide internal sensing device suitable for signaling and stopping motor at starter.

Noise Rating: Provide "Quiet" rating on motors located in occupied spaces of building.
Name Plate: Provide metal name plate on each motor indicating full identification of

manufacturer, ratings, characteristics, construction, special features and similar
information.

2.2 STARTERS AND ELECTRICAL DEVICES AND WIRING

A

Motor Starter Manufacturer: Except where item of mechanical equipment must be
integrally furnished with motor starter produced by another manufacturer, provide motor
starters for mechanical equipment manufactured by single one of the following:

Allen-Bradley Company
Cutler-Hammer, Inc.
Square D Company

Motor Starter Characteristics: Comply with NEMA standards and NEC. Provide Type |
general purpose enclosures (unless noted otherwise) with padlock ears and with frames
and supports for mounting on wall, floor or panel as indicated. Where starter location is
not within sight of motor, provide disconnect switch at motor. Provide type and size of
starter as shown on electrical drawings (or as recommended by motor manufacturer and
equipment manufacturer for applicable protection and start-up condition); refer to
individual equipment sections for basic load requirements.

1. Magnetic Starters: Provide magnetic starters for motors 1/2 Hp and larger and for
smaller motors where interlock or automatic operation is indicated. Include the
following:

a. Maintained contact push buttons and pilot lights properly arranged for
single speed or multi-speed operation as indicated.

b. Trip free thermal overload relays, each phase.

C. Interlocks, pneumatic switches and similar devices as required for
coordination with control requirements of Division 23 Controls sections.
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d. Built in 120-volt control circuit transformer, fused from line side, where
service exceeds 120 volts.

e. Externally operated manual reset.

f. Under voltage release or protection.

2.3 EQUIPMENT FABRICATION

A

General: Fabricate mechanical equipment for secure mounting of motors and other
electrical items included in work. Provide either permanent alignment of motors with
equipment or adjustable mountings as applicable for belt drives, gear drives, special
couplings and similar indirect coupling of equipment. Provide safe, secure, durable and
removable guards for motor drives, arranged for lubrication and similar running
maintenance without removal of guards.

PART 3 - EXECUTION

3.1 INSTALLATION

A

Install motors on motor mounting systems in accordance with motor manufacturer's
instructions, securely anchored to resist torque, drive thrusts and other external forces
inherent in mechanical work. Secure sheaves and other drive units to motor shafts with
keys and Allen set screws, except motors of 1/3 Hp and less may be secured with Allen
set screws on flat surface of shaft. Unless otherwise indicated, set motor shafts parallel
with machine shafts.

END SECTION 22 05 13
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

DVISION 22 -PLUMBING
SECTION 2205 15 - PIPING SPECIALTIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A Applicable provisions of Division 1 shall govern work under this section.
1.2 DESCRIPTION OF WORK

A Extent of piping specialties required by this section is indicated on drawings and/or
specified in other Division 22 sections.

B. Types of piping specialties specified in this section include the following:
Pipe Escutcheons Pipeline Strainers
Dielectric Unions Drip Pans
Sleeves Sleeve Seals

Freeze Protection

C. Piping specialties furnished as part of factory fabricated equipment are specified as part
of the equipment assembly in other Division 22 sections.

PART 2 - PRODUCTS

2.1 MANUFACTURED PIPING SPECIALTIES

A General: Provide factory fabricated piping specialties recommended by manufacturer for
use in service indicated. Provide piping specialties of types and pressure ratings
indicated for each service or if not indicated, provide proper selection as determined by
Installer to comply with installation requirements. Provide sizes as indicated and
connections which properly mate with pipe, tube and equipment connections. Where
more than one type is indicated, selection is Installer's option.

B. Pipe Escutcheons:

1. General: Provide pipe escutcheons as specified herein with inside diameter
closely fitting pipe outside diameter. Select outside diameter of escutcheon to
completely cover pipe penetration hole in floors, walls or ceilings; and pipe
sleeve extension, if any. Furnish pipe escutcheons with nickel or chrome finish
for occupied areas, prime paint finish for unoccupied areas.

2. Pipe Escutcheons for Moist Areas: For waterproof floors and areas where water
and condensation can be expected to accumulate, provide cast brass or sheet
brass escutcheons, solid or split hinged.
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3.

Pipe Escutcheons for Dry Areas: Provide sheet steel escutcheons, solid or split
hinged.

Low Pressure Y Type Pipeline Strainers:

1.

Manufacturer: Subject to requirements, provide products of one of the following:
Armstrong Machine Works, Hoffman Specialty, ITT Fluid Handling Division,
Metraflex Company, Spirax Sarco Company, Trane Company, Victaulic Co. of
America, Watts Regulator Company, or approved equal.

General: Comply with FCI 73-1. Provide strainers full line size of connecting
piping with ends matching piping system materials. Select strainers for 125 psi
working pressure with Type 304 stainless steel screens with 3/64" perforations @
233 per square inch.

Threaded Ends, 2" and Smaller: Cast iron body, screwed screen retainer with
centered blow down fitted with pipe plug.

Flanged Ends, 2-1/2" and larger: Cast iron body, bolted screen retainer with off
center blow down fitted with pipe plug.

Butt Welded Ends, 2-1/2" and Larger: Schedule 40 cast carbon steel body, bolted
screen retainer with off center blow down fitted with pipe plug.

Dielectric Unions: (Domestic Water Piping Only)

1.

General: Provide standard products recommended by manufacturer for use in
service indicated, which effectively isolate ferrous from nonferrous piping
(electrical conductance), prevent galvanic action and stop corrosion.

Available Manufacturers: Subject to compliance with requirements,
manufacturers offering dielectric unions which may be incorporated in the work
include: Atlas Products Company; Capital Manufacturing Company; Eclipse,
Inc.; Epco Sales, Inc.; FMC Corporation; McNally, Inc.; PSI Industries;
Stockham Valves and Fittings; or approved equal.

Fabricated Piping Specialties:

1.

Drip Pans: Provide drip pans fabricated from galvanized steel sheet metal with
watertight joints and with edges turned up 2-1/2". Reinforce top, either by
structural angles or by rolling top over 1/4" steel rod. Provide hole, gasket and
flange at low point for watertight joint and 1" drain line connection.

Pipe Sleeves: Provide pipe sleeves of one of the following:

a. Sheet Metal: Fabricate from galvanized sheet metal; round tube closed
with snaplock joint, welded spiral seams or welded longitudinal joint.
Fabricate from the following gages: 3" and smaller, 20 gage; 4" to 6", 16
gage; over 6", 14 gage.
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b.

C.

Steel Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove
burrs.

Iron Pipe: Fabricate from cast iron or ductile iron pipe; remove burrs.

Sleeve Seals: Provide sleeve seals for sleeves located in foundation walls below
grade, roof penetrations or in exterior walls of one of the following:

a.

b.

Lead and Oakum: Caulked between sleeve and pipe.

Mechanical Sleeve Seals: Modular mechanical type consisting of
interlocking synthetic rubber links shaped to continuously fill annular
space between pipe and sleeve, connected with bolts and pressure plates
which cause rubber sealing elements to expand when tightened,
providing watertight seal and electrical insulation.

Manufacturer: Subject to compliance with requirements, offering
mechanical sleeve seals which may be incorporated in the work include,
but are not limited to, the following: Thunderline Corporation; or
approved equal.

Sleeve Seals: Provide sleeve seals for sleeves located in interior walls, floors or
other interior construction penetrations of one of the following:

a.

Mechanical Sleeve Seals: Modular mechanical type consisting of
interlocking synthetic rubber links shaped to continuously fill annular
space between pipe and sleeve, connected with bolts and pressure plates
which cause rubber sealing elements to expand when tightened,
providing watertight seal and electrical insulation.

Mineral Wool and Caulk: Pack space between sleeve and pipe with
mineral wool and an expandable fire retardant caulk or putty 1/2" at each
end.

Fire Barrier Penetration Seals:

1. Cracks, Voids or Holes Up to 4" Diameter: Use putty or
caulking, one piece an expandable elastomer, noncorrosive to
metal, compatible with synthetic cable jackets and capable of
expanding 10 times when exposed to flame or heat, UL listed.

2. Openings 4" or Greater: Use sealing system capable of passing 3
hour fire test in accordance with ASTM E 814, consisting of wall
wrap or liner, partitions and end caps capable of expanding when
exposed to temperatures of 250-350°. F, UL listed.

Manufacturer: Subject to compliance with requirements, provide sleeve
seals of the following: Manufacturer: Subject to compliance with
requirements, provide sleeve seals of the following: Dow Corning;
General Electric 850, 851(Pensil); Flamemaster Flamastic 77; C & R
Blaze Barrier; Nelson Electric Flameseal Putty; 3M CP25 Caulk, 303
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Putty; Thomas and Betts Flamesafe; Thunderline Corporation; U.S.
Gypsum Thermafiber; Hilti or approved equal.

PART 3 - EXECUTION

3.1 INSTALLATION OF MANUFACTURED PIPING SPECIALTIES

A

Pipe Escutcheons: Install pipe escutcheons on each pipe penetration through floors, walls,
partitions and ceilings where penetration is exposed to view (except within mechanical
equipment room); and on exterior of building. Secure escutcheon to pipe or insulation so
escutcheon covers penetration hole and is flush with adjoining surface.

Y Type Strainers: Install Y type strainers full size of pipeline, in accordance with
manufacturer's installation instructions. Install pipe nipple and shutoff valve in strainer
blow down connection, full size of connection, except for strainers 2" and smaller
installed ahead of control valves feeding individual terminals. Where indicated, provide
drain line from shutoff valve to plumbing drain, full size of blow down connection.

1. Locate Y type strainers in supply line ahead of the following equipment and
elsewhere as indicated, if integral strainer is not included in equipment:

Pumps Temperature control valves (1" and
larger)

Dielectric Unions: Install at each domestic water piping joint between ferrous and
nonferrous piping. Comply with manufacturer's installation instructions. Dielectric
unions to be used on plumbing piping only.

3.2 INSTALLATION OF FABRICATED PIPING SPECIALTIES

A

Drip Pans: Locate drip pans under piping passing over or within 3' horizontally of any
electrical equipment and also as indicated below. Hang from structure with rods and
building attachments, weld rods to sides of drip pan. Brace to prevent sagging or
swaying. Connect 1" drain line to drain connection and run to nearest plumbing drain.

1. Within electrical main distribution equipment rooms.

2. Within electrical communications rooms.

Sleeves:

1. Install pipe sleeves of types indicated where piping passes through walls, floors,

ceilings and roofs. Do not install sleeves through structural members of work
except as detailed on drawings or as reviewed by Architect/Engineer. Install
sleeves accurately centered on pipe runs. Size sleeves so that piping and
insulation (if any) will have free movement in sleeve including allowance for
thermal expansion; but not less than 2 pipe sizes larger than piping run. Where
insulation includes vapor barrier jacket, provide sleeve with sufficient clearance
for installation. Install length of sleeve equal to thickness of construction
penetrated and finish flush to surface; except floor sleeves. Extend floor sleeves
1/4" above level floor finish and 3/4" above floor finish sloped to drain. Provide
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temporary support of sleeves during placement of concrete and other work
around sleeves and provide temporary closure to prevent concrete and other
materials from entering sleeves.

a. Install sheet metal sleeves at interior partitions.
b. Install steel pipe sleeves at all floor slabs and at all fire rated (1 hour or greater)
walls.
C. Install iron pipe sleeves at exterior penetrations, both above and below grade.
C. Sleeve Seals: Install sleeve seals of type indicated in all pipe sleeves. Interior nonfire-

rated nonacoustical partition wall sleeve seals may be deleted.

a. Provide fire barrier seals at walls to match wall fire rating.
b. Provide mechanical sleeve seals at all below grade sleeves.
C. Provide caulked sleeve seals at all above grade exterior wall sleeves and at all

mechanical & electrical equipment room walls (not noted above) and at all floor
slabs (not noted above).

END SECTION 22 05 15
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

DIVISION 2 - PLUMBING

SECTION 22 05 23 - GENERAL DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A

Applicable provisions of Division 1 shall govern work under this section.

DESCRIPTION OF WORK

A Provide factory fabricated valves recommended by manufacturer for use in service
indicated.

B. Provide valves of sizes, types and pressure ratings indicated with connections that
properly mate with pipe, tube and equipment connections.

C. Provide valves at all locations shown on drawings or noted as follows. Provide drain
valves at all low points and where required for draining. Provide valves at all automatic
control valve locations. Provide valves in all branch take-offs from main supply risers
and where necessary to isolate pipe runs. Provide valves on all supply lines to equipment.

D. Butterfly valves (3" and larger) or ball valves (2-1/2" and smaller) may be substituted for
gate and globe valves at Contractor's option.

E. Types of Valves specified in this section include the following
Gate Globe
Ball Butterfly
Drain Lift Spring Check
Balance Backwater Valve
Pressure Reducing Wafer Check valve

SUBMITTALS

A. Product Data: Submit catalog cuts, specifications, installation instructions, and
dimensioned drawings for each type of valve. Include pressure drop curve or chart for
each size and type of valve.

B. Maintenance Data: Submit maintenance data and spare parts lists for each type of valve.

Include this in maintenance manual.

QUALITY ASSURANCE

A

Marking of valves shall comply with MSS SP-25.

RFB No. 313072
GENERAL DUTY VALVES FOR PLUMBING PIPING
220523-1



Domestic water valve stems shall be ASTM B 371-694 alloy A rod (7% zinc maximum).

PART 2 - PRODUCTS

2.1

2.2

2.3

GATE VALVES

A

Packing: Valves shall be designed for repacking under pressure when fully opened and
equipped with packing suitable for service. Valve back seating shall protect packing and
stem threads from fluid when valve is fully opened. Valve shall be equipped with gland
follower.

B. Standards: Cast Iron Valves - MSS SP-70
Bronze Valves - MSS SP-80
Steel Valves - ANSI B16.34

C. Domestic Water Service: Flanged ends 2-1/2" and larger shall be Class 125, iron body
bronze mounted, bolted bonnet, rising stem, OS&Y, solid wedge. (Jenkins #651-A or
Milwaukee F-2885)

GLOBE VALVES

A Packing: Valves shall be designed for repacking under pressure when fully opened and
equipped with packing suitable for service. Valve back seating shall protect packing and
stem threads from fluid when valve is fully opened. Valve shall be equipped with gland
follower.

B. Composition Discs: Material shall be suitable for intended service. Fit composition disc
valve with throttling nut for stem throttling service. Provide hardened stainless steel disc
and seat ring for metal seated globe valves.

C. Standards: Cast Iron Valves - MSS SP-85

Bronze Valves - MSS SP-80
Steel Valves - ANSI B16.34

D. Domestic Water Service: Flanged ends 2-1/2" and larger shall be Class 125, iron body,
bolted bonnet, rising stem, (S&Y, renewable seat and disc. (Jenkins #613 or Milwaukee
#F2981)

E. Manufacturer: Subject to compliance with the above, one of the following: Crane;

Fairbanks; Grinnell; Hammond; Jenkins; Milwaukee; Nibco Scott; Powell; Stockham; or
approved equal.

DRAIN VALVES

A

Low Pressure Drainage Service: Threaded ends 1-1/2" and smaller shall be Class 125,
bronze body, screwed bonnet, nonrising stem, solid wedge. Jenkins #372, Watts B-6000-
CC, Watts B-6001-cc, or approved equal.
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B. Manufacturer: Subject to compliance with the above, one of the following: Crane;
Fairbanks; Grinnell; Hammond; Jenkins; Milwaukee; Nibco Scott; Powell; Stockham;
Walworth; or approved equal.

2.4 BALL VALVES

A Valve shall have port area equal to or greater than connecting pipe area and shall include
seat ring designed to hold sealing material.

B. Standards: Cast Iron Valves - MSS SP-72
Steel Valves - ANSI| B16.34

C. Domestic Water Service:

1. Threaded ends 2" and smaller shall be Class 125, bronze 2 piece body, bronze
ball, bronze stem, and full port.

2. Soldered ends 3" and smaller shall be Class 125, bronze 2 or 3 piece body,
chrome plated bronze ball, bronze stem, and full port.

D. Manufacturer: Subject to compliance with the above, one of the following: Apollo 77-
200; Crane; Fairbanks; Grinnell; Hammond 8511; Jamesbury; Jenkins; Milwaukee
BA400; Nibco Scott S580-70; Powell; Stockham; Walworth; Watts ; Whitey; or
approved equal.

2.5 BUTTERFLY VALVES

A Butterfly valves used as shutoffs for equipment or terminal removal shall be lug type.
Valves for other applications shall be wafer-type. Provide ratchet handles on valves 6"
and smaller and gear operators on valves 8" and larger. Comply with MSS SP-67.

B. Domestic Water Service:

1. Threaded ends 2" and smaller shall be Class 150, bronze body, full port, stainless
steel trim, Viton seal. Milwaukee #BB2-100

2. Soldered ends 2" and smaller shall be Class 150, bronze body, full port, stainless
steel trim, Viton seal. Milwaukee #BB2-350

3. Wafer type 3" and larger shall be Class 150, cast-iron body, lever operated,
chromium plated ductile iron disc, Type 410 stainless steel stem, EPDM seat.
(Jenkins #200-series) (Jenkins # 225-series for high pressure)

4. Lug type 2.5" and larger shall be Class 150, cast iron or ductile iron body, lever
operated, chromium plated ductile iron or S.S. disc, Type 416 stainless steel
stem, EPDM seat. (Jenkins-series) (Jenkins # 225-series for high pressure)

C. Manufacturer: Subject to compliance with the above, one of the following: Apollo,Crane;
DeZurik; Fairbanks; Grinnell; Hammond; Jenkins; Milwaukee; Nibco; Powell;
Stockham; Victualic; Watts; or approved equal.
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2.6

2.7

2.8

SWING CHECK VALVES

A

Unless a composition disc is specified, valves 1.5" and smaller shall be bronze,
regrinding, with seating angle 40-45°. Provide stop plug as a renewable stop for disc
hanger, unless otherwise specified. Disc and hanger shall be separate parts, and the disc
free to rotate. Hanger pins shall be supported on both ends by removable side plugs.

Standards: Bronze Valves to 150 psi - ANSI/ASTM B 62

Metallic Seated Bronze Valves to 300 psi - ANSI/ASTM B 61
Iron Body Valves - ANSI/ASTM A 126, Grade B
All Valves - MSS SP-71

Domestic Water Service:

All water system valves to be rated at not less than 125 water working pressure at 240
degrees F unless noted otherwise.

1. Threaded ends 1.5" and smaller shall be Class 125, bronze body, screwed cap,
horizontal swing, bronze disc. Crane 1342, Hammond 1B941, Nibco S413B,
Watts CVYS, Jomar, Apollo, Milwaukee, or approved equal.

2. Soldered ends 2" and smaller shall be Class 125, bronze body, screwed cap,
horizontal swing, bronze disc. (Jenkins #1222)

3. Flanged ends 2" and larger shall be Class 125, iron body bronze mounted, bronze
trim, bolted cap, horizontal swing, non asbestos gasket, renewable bronze disc.
Crane 383, Milwaukee F2974, Nibco F918B, or approved equal.

Manufacturer: Subject to compliance with the above, one of the following: Crane;
Jenkins; Nibco Scott; Powell; Stockham; Walworth; Milwaukee; Hammond; Watts;
Jomar; Apollo; or approved equal.

WAFER CHECK VALVES

A.

Provide wafer style, butterfly type spring actuated check valves that are designed to be
installed with gaskets between standard Class 125 flanges.

Standards: Iron Valves - ANSI/ASTM A-126, Grade B

Water Service: 2.5" and larger shall be Class 125, cast iron body, bronze or stainless steel
trim, bronze disc, bronze or EPDM seat. (Nibco Scott W-910)

Manufacturer: Subject to compliance with the above, one of the following: APCO
300/600; Bell and Gossett; Centerline CLC with full body options; Hammond IR9354;
Milwaukee 1800; Jenkins; Nibco Scott; Stockham; Val-Matic 1400/1800/8000; Vitaulic;
or approved equal.

LIFT CHECK VALVES
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Valves 2" and smaller shall be bronze (or forged steel for HP steam).
Valves 2.5” and larger shall be cast or ductile iron, wafer or globe type.

Standards: Bronze Valves - ANSI/ASTM B 62
All Valves - ANSI/FCI 74-1

Horizontal lift check valves shall be straight pattern, threaded ends, rated for 150 psi
saturated steam, renewable composition disc, screw-over cap, bronze body. (Jenkins
#117-A)

Vertical lift check valves shall be straight pattern, threaded ends, rated for 150 psi
saturated steam, renewable composition disc, screw-in hub, bronze body. (Jenkins #119)

Air compressor lift check valves shall be straight pattern, threaded ends, rated for 300 psi
air, flat stainless steel disc, renewable bronze seat ring, stainless steel spring, screw-in
cap, bronze body. (Jenkins #54)

Spring loaded horizontal lift check valves shall be straight pattern, threaded ends, rated
for 150 psi saturated steam, renewable composition disc, phosphor bronze spring,
screw-over cap, bronze body. (Jenkins #655-A)

NOTE: Spring lift check valves shall be provided at all pump discharges.
Manufacturer: Subject to compliance with the above, one of the following:

1.) 2” and smaller, ConBraCo , Mueller 203BP, Nibco S480Y, and Val-Matic S1400.

2.) 2.5”and larger APCO 300, Centerline, Hammond, Milwaukee 1800, Mueller 101
AP, Nibco W910 or F910, Val-Matic 1400/1800/8000.

2.9 PRESSURE REDUCING VALVES:

A

Bronze body, diaphram operated, with an integral thermal expansion bypass, inlet union,
stainless steel strainer, renewable monel or stainless steel seat and adjustable reduced
pressure range, 300 plig at 160°F. Preset for the scheduled water pressure (80 psig for
domestic water service).

Manufacturer: Subject to compliance with the above, one of the following: Conbraco;
Watts; Wilkins or approved equal.

PART 3 - EXECUTION

3.1 INSTALLATION

A

Install valves according to manufacturer's recommendations. Locate valves so as to be
accessible for operating and servicing with access panels provided where required. Install
valves with stems horizontal or above. Provide dielectric unions only on plumbing piping
between valves and piping when dissimilar metals are to be joined.

Mount valves in locations which allow access for operation, servicing and replacement.
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C. Provide valve handle extensions for all valves installed in insulated piping.

D. Install shut-off valves at each piece of equipment, at each branch take-off from mains for
isolation or repair and elsewhere as indicated.

END SECTION 22 05 23
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

DVISION 22 - PLUMBING AND SEWERING
SECTION 22 05 29 - SUPPORTS, ANCHORS AND SEALS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Applicable provisions of Division 1 shall govern work under this section.

1.2 DESCRIPTION OF WORK

A Extent of supports, anchors and seals required by this section is indicated on drawings
and/or specified in other Division 22 sections.

B. Supports, anchors and seals furnished as part of factory fabricated equipment are
specified as part of the equipment assembly in other Division 22 sections.

1.3 QUALITY ASSURANCE
A Manufacturers: Firms regularly engaged in manufacturer of supports, anchors and seals
of types and sizes required, whose products have been in satisfactory use in similar

service for not less than 5 years.

B. Code Compliance: Comply with applicable plumbing codes pertaining to product
materials and installation of supports, anchors and seals.

C. UL and FM Compliance: Provide products which are Underwriters Laboratories listed
and Factory Mutual approved.

D. MSS Standard Compliance:

1. Provide pipe hangers and supports of which materials, design and manufacture
comply with ANSI/MSS SP-58 and the latest requirements of ANSI code.

2. Select and apply pipe hangers and supports, complying with MSS SP-69 & SP-58.

PART 2 - PRODUCTS

2.1 MANUFACTURERS OF HANGERS AND SUPPORTS

A Manufacturer: Subject to compliance with requirements, provide hangers and supports of
one of the following: Copper B-Line, F & S Central Manufacturing; Fee & Mason
Manufacturing; ITT Grinnel/Anvil International; Caddy, Cooper, Unistrut or approved
equal.
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2.2 HORIZONTAL PIPING HANGERS AND SUPPORTS

A General: Except as otherwise indicated, provide factory fabricated horizontal piping
hangers and supports complying with ANSI/MSS SP-58 of one of the following types
listed, selected by Installer to suit horizontal piping systems in accordance with
manufacturer's published product information. Use only one type by one manufacturer
for each piping service. Select size of hangers and supports to exactly fit pipe size for
bare piping and to exactly fit around piping insulation with saddle or shield for insulated
piping. Provide copper plated hangers and supports for copper piping systems. For
plenum return applications ensure hangers meet UL 2043 flame and smoke testing.
Provide the following or approved equal.

B. Adjustable Steel Clevises: (1/2" - 2") Grinnell Fig. 65 or 260.

C. Adjustable Steel Clevises: (2-1/2" - 30") Grinnell Fig. 260, B line B3100, or Anvil 260.

D. Alloy Steel Pipe Clamps: (high temp 4" to 20") Grinnell F224 and 246. B-Line type S
with B-2000 Series clamps, Anvil type PS 200H with PS 1200 clamps. Use B-line
B1999 Vibra Cushion for insulated copper piping or manufacturers clamp and cushion
assembly.

E. Steel Pipe Clamps: (1/2" - 12" w/no insulation) Grinnell Fig. 212 and 216. B-Line type S
with B-2000 Series clamps, Anvil type PS 200H with PS 1200 clamps. Use B-line
B1999 Vibra Cushion for insulated copper piping or manufacturers clamp and cushion
assembly.

F. Adjustable Steel Band Hangers: (1/2" - 2" noninsulated) Grinnell Fig. 269.

G. Split Pipe Rings: (3/8" - 2" noninsulated) Grinnell Fig. 108.

H. U-Bolt: Grinnell 137 and 137C.

l. Clips: Grinnell PS 1100 (Non-hanging).

J. Pipe Slides and Slide Plates: Grinnell 438, Type 2 and 3.
K. Pipe Stanchion Saddles: Grinnell 259, including steel pipe base support and cast iron
floor flange.

L. Single Pipe Rolls: Grinnell 171.
M. Adjustable Roller Hangers: Grinnell 181.
N. Pipe Roll Stands: Grinnell 271.
0. Pipe Rolls and Plates: Grinnell 277.
2.3 VERTICAL PIPING CLAMPS
A General: Except as otherwise indicated, provide factory fabricated vertical piping clamps
complying with ANSI/MSS SP-62 of one of the following types listed, selected by
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2.4

2.5

Installer to suit vertical piping systems, in accordance with manufacturer's published
product information. Select size of vertical piping clamps to exactly fit pipe size of bare
pipe. Provide copper plated clamps for copper piping systems.

Two Bolt Riser Clamps: Grinnell Fig. 261 and 261C or B-Line B3373, Anvil 261 for
above floor use.

HANGER ROD ATTACHMENTS

A

General: Except as otherwise indicated, provide factory fabricated hanger rod
attachments complying with ANSI/MSS SP-58, of one of the following MSS types listed,
selected by Installer to suit horizontal piping hangers and building attachments in
accordance with manufacturer's published product information. Use only one type by
one manufacturer for each piping service. Select size of hanger rod attachments to suit
hanger rods. Provide copper plated hanger rod attachments for copper piping systems.

1/2” & 3/8” Grinnell 89.
5/8” to 1-1/2” Grinnell 228.
Steel Turnbuckles: Grinnell 230.

Swivel Turnbuckles: Grinnell 114.

BUILDING ATTACHMENTS

A

General: Except as otherwise indicated, provide factory fabricated building attachments
complying with ANSI/MSS SP-58 and MSS SP-69 of one of the following MSS types
listed, selected by Installer to suit building substrate conditions, in accordance with
manufacturer's published product information. Select size of building attachments to suit
hanger rods. Provide copper plated building attachments for copper piping systems.

Concrete Inserts: Grinnell Fig. 282 and 281.

Side Beam or Channel Clamps: Grinnell Fig. 226 and 266 and 265.
Center Beam Clamps: Grinnell Fig. 131.

Welded Attachments: Grinnell Fig. 66.

C Clamps: Grinnell Fig. 86 and 87.

Malleable Beam Clamps: Grinnell Fig. 229. Malleable black iron B-Line B3036L/B3034,
Anvil 86/92, or approved equal.

Forged Steel Jaw type clamp: MSS SP-69 Type 28 or Type 29, B-Line B3054, Anvil 228
or approved equal.

Steel Brackets: One of the following for indicated loading:

Light Duty: (600#) Grinnell 194
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Medium Duty: (1200#) Grinnell 195
Heavy Duty: (2400#) Grinnell 199

2.6 SADDLES AND SHIELDS

A

General: Except as otherwise indicated, provide saddles or shields under piping hangers
and supports, factory fabricated for all insulated piping. Size saddles and shields for
exact fit to mate with pipe insulation.

Protection Saddles: Grinnell 160-166A,; fill interior voids with segments of insulation
matching adjoining insulation.

Protection Shields: Grinnell 167; of length recommended by manufacturer to prevent
crushing of insulation.

2.7 SPRING HANGERS AND SUPPORTS

A

B.

C.

General: Except as otherwise indicated, provide factory fabricated spring hangers and
supports complying with ANSI/MSS SP-58 and 69, of one of the following MSS types
listed, selected by Installer to suit piping systems, in accordance with manufacturer's
published product information. Use only one type by one manufacturer for each piping
service. Select spring hangers and supports to suit pipe size and loading.

Spring Cushion Hangers: Grinnell Fig. 82.

Spring Cushion Roll Hangers: Grinnell Fig. 178.

2.8 MISCELLANEOUS MATERIALS

A

B.

Metal Framing: Provide products complying with NEMA STD ML 1.
Steel Plates, Shapes and Bars: Provide products complying with ANSI/ASTM A36.

Cement Grout: Portland Cement (ANSI/ASTM C150, Type I or Type I11) and clean
uniformly graded, natural sand (ANSI/ASTM C404, Size No. 2). Mix at a ratio of 1.0
part cement to 3.0 parts sand by volume with a minimum amount of water required for
placement and hydration.

Heavy-Duty Steel Trapezes: Fabricate from steel shapes selected for loads required; weld
steel in accordance with AWS standards. Provide steel channels with welded spacers and
hanger rods.

Pipe Guides: Provide factory fabricated guides of cast semisteel or heavy fabricated steel
consisting of a bolted two section outer cylinder and base with a two section guiding
spider bolted tight to pipe. Size guide and spiders to clear pipe and insulation (if any) and
cylinder. Provide guides of length recommended by manufacturer to allow indicated
travel.

PART 3 - EXECUTION
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3.1

3.2

3.3

PREPARATION

A

Proceed with installation of hangers, supports and anchors only after required building
structural work has been completed in areas where the work is to be installed.

Correct inadequacies including (but not limited to) proper placement of inserts, anchors
and other building structural attachments. Attachments to structural steel shall be
completed prior to installation of structural fireproofing.

INSTALLATION OF BUILDING ATTACHMENTS

A

Install building attachments at required locations within concrete or on structural steel
prior to installation of structural fireproofing for proper piping support. Space
attachments within maximum piping span length indicated in MSS SP-69.

Install additional building attachments where support is required for additional
concentrated loads including valves, flanges, guides, strainers, expansion joints and at
changes in direction of piping. Install concrete inserts before concrete is placed; fasten
insert securely to forms.

INSTALLATION OF HANGERS AND SUPPORTS

A

General: Install hangers, supports, clamps and attachments to support piping properly
from building structure; comply with MSS SP-69. Arrange for grouping of parallel runs
of horizontal piping to be supported together on trapeze type hangers where possible.
Install supports with maximum spacings complying with MSS SP-69. Where piping of
various sizes is to be supported together by trapeze hangers, space hangers for smallest
pipe size or install intermediate supports for smaller diameter pipe. Do not use wire or
perforated metal to support piping and do not support piping from other piping. Support
spacing shall be based on midspan deflection of 0.5" maximum and allowable bending
stress of 10,000 psi.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers
and other accessories. Except as otherwise indicated for exposed continuous pipe runs,
install hangers and supports of same type and style as installed for adjacent similar

piping.
Equipment room piping over 3-1/2" shall be supported by spring cushion hangers.

Prevent electrolysis in support of copper tubing by use of hangers and supports which are
copper plated or by other recognized industry methods.

Provisions for Movement: Install hangers and supports to allow controlled movement of
piping systems and to permit freedom of movement between pipe anchors and to
facilitate action of expansion joints, expansion loops, expansion bends and similar units.

Load Distribution: Install hangers and supports so that piping live and dead loading and
stresses from movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so that
maximum pipe deflections allowed by ANSI B31 are not exceeded.
RFB No. 313072
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3.4

3.5

3.6

H.

Insulated Piping: Comply with the following installation requirements:

1. Clamps: Attach clamps to hot water and steam piping with clamps projecting
through insulation; do not exceed pipe stresses allowed by ANSI B31.

2. Shields: Where low compressive strength insulation or vapor barriers are
indicated on cold or chilled water piping, install coated protective shields. For
pipe 8" and over install wood insulation saddles.

3. Saddles: Where insulation without vapor barrier is indicated, install protection
saddles.

INSTALLATION OF ANCHORS

A

Install anchors at proper locations to prevent stresses from exceeding those permitted by
ANSI B31 and to prevent transfer of loading and stresses to connected equipment. Use
welding steel shapes, plates, and bars to secure piping to the structure.

Fabricate and install anchor by welding steel shapes, plates and bars to piping and to
structure prior to installation of structure fireproofing. Comply with ANSI B31 and with
AWS standards.

Where expansion compensators are indicated install anchors in accordance with
expansion unit manufacturer's written instructions to limit movement of piping and forces
to maximums recommended by manufacturer for each unit.

Anchor Spacings: Where not otherwise indicated, install anchors at ends of principal pipe
runs, at intermediate points in pipe runs between expansion loops and bends. Make
provisions for preset of anchors as required accommodating both expansion and
contraction of piping.

ADJUSTMENT OF HANGERS AND SUPPORTS

A

Adjust hangers and supports and place grout as required under supports to bring piping to
proper levels and elevations.

EQUIPMENT BASES

A

Use structural steel members welded to and supported by pipe supports. Clean, prime,
and coat with 3 coats of rust inhibiting alkyd paint or one coat epoxy mastic. Where
exposed to weather, treat with atmospheric coating.

Concrete housekeeping bases shown on drawings will be provided as work of Division 3.
Furnish to Contractor, scaled layouts of all required bases with dimensions of bases and
location to column center lines. Furnish templates, anchor bolts and accessories
necessary for base construction.

END SECTION 22 05 29
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

DIVISION 22 - PLUMBING

SECTION 22 07 00 - PLUMBING INSULATION

PART 1 - GENERAL

11

1.2

1.3

14

15

RELATED DOCUMENTS

A Applicable provisions of Division 1 shall govern work under this section.

REFERENCES

A ANSI/ASTM C533 - Calcium Silicate Block and Pipe Thermal Insulation

B. ANSI/ASTM C534 - Elastomeric Foam Insulation.

C. ASTM C591 — Unfaced Preformed Rigid Cellular Polyisocyanurate Insulation

D. ASTM EB84 — Surface Burning Characteristics of Building Materials.

E. NFPA 255 — Surface Burning Characteristics of Building Materials.

F. UL 723 — Surface Burning Characteristics of Building Materials.

DESCRIPTION OF WORK

A Provide thermal insulation for piping and equipment as specified herein.

B. Insulation thicknesses required for the various system types are as scheduled on plans, as
required by the Wisconsin Administrative Code, and as specified herein. In case of
conflict, the more rigid requirement shall apply. All insulation thicknesses listed are
based on a minimum thermal efficiency (R-Value) with the intent to provide a minimum
thermal efficiency. Install insulation in accordance with latest MICA standards and
manufacturer instructions.

SUBMITTALS

A Certifications: Submit certifications or other data as necessary to show compliance with
these specifications and governing regulations.

B. Submit a schedule indicating Service (HW, CW, Equipment, etc.), Insulation type, and
Insulation Thickness.

QUALITY ASSURANCE

A Installer shall be firm trained and regularly engaged in the application of mechanical
insulations. Installer shall be responsible for all debris, rubbish and damages to building
parts caused by his operation.
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B. Materials: Flame Spread/Smoke developed rating of 25/50 in accordance with ASTM
E84,NFPA 255, or UL 723 (where required)

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A Manufacturer: Subject to compliance with requirements, provide products of one of the
following: Armstrong; Certainteed; Gustin Bacon; Knauf; Manville Co.;
Owens-Corning; United States Gypsum; or approved equals.

2.2 FLAME SPREAD/SMOKE DEVELOPED RATING
A Insulation systems shall have a flame spread/smoke developed rating of 25/50 or less.
2.3 FIBERGLASS PIPE INSULATION

A Fiberglass pipe insulation shall be rigid heavy density insulation with "K" factor of .23 at
75°F and factory applied fire retardant vapor barrier jacket of white kraft bonded to
aluminum foil with fiberglass reinforcing. Manville Microlok 650 or equal.

B. Fiberglass Pipe Fitting Insulation:

1. Hot water pipe fittings and valves shall be insulated with premolded fiberglass
fittings or mineral wool cement with 1/4" coat of hydraulic setting finishing
cement to a thickness equal to adjacent pipe insulation. Vapor seal fittings with
fiberglass tape and completely seal with Benjamin Foster 30-35. Preformed PVC
jackets may be used.

2. All other pipe fittings and valves may be insulated with fiberglass miter segments
of equal thickness of adjoining insulation with 1/4" coat of hydraulic setting
finishing cement. Vapor seal fittings with fiberglass tape and completely seal
with Benjamin Foster 30-35.

3. ANSI/ASTM C547, .24 maximum “K” value at 75° F non-combustible. All
purpose, white kraft jacket bonded to aluminum foil and reinforced with
fiberglass, 25/50 flame spread/smoke developed rating.

2.4 FLEXIBLE ELASTOMERIC PIPE INSULATION

A Flexible elastomeric pipe insulation shall have "K" factor of .27 at 75°F ANSI/ASTM
C534, flexible plastic, 25/50 flame/smoke developed rating. Armstrong Armaflex Il with
Armstrong 520 sealant, or equal.

B. Flexible elastomeric pipe insulation fittings shall be fabricated from miter cut piping
insulation or sheet insulation.
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2.5

2.6

2.7

2.8

2.9

UNDER SINK/LAVATORY PIPE INSULATION

A Provide molded closed cell vinyl insulating wrap for all exposed piping under all
handicapped accessible sinks and lavatories. System shall be equal to “Handi Lav-
Guard” by Truebro, Inc.

FLEXIBLE FIBERGLASS EQUIPMENT INSULATION

A Flexible fiberglass equipment insulation shall be semirigid fiberglass with fibers
perpendicular to jacketing, "K" factor of .25 at 75°F, 3 Ibs./cubic foot density, 450°F
temperature rating and factory applied fire retardant vapor barrier jacket of white kraft
bonded to aluminum foil with fiberglass. Knauf Elevated Temperature Flex-Wrap.

FOAM-PLASTIC BOARD INSULATION (Use for buried pipe)

A Extruded-Polystyrene Board Insulation: ASTM C 578, of type and minimum
compressive strength indicated below, with maximum flame-spread and smoke-
developed indexes of 75 and 450, respectively, per ASTM E 84.

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

DiversiFoam Products.

Dow Chemical Company (The).
Owens Corning.

Pactiv Corporation.

pONMPE

C. Classifications and tests:

1. TypeV, 100 psi (690 kPa).
2. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved
assembly.

FIRE BARRIER PLENUM WRAP

A. Fire resistant flexible fiber wrap consisting of inorganic blanket encapsulated with a
scrim-reinforced foil providing a non-combustible enclosure for combustible plastic Iplpes
in return air plenums as tested to UL 910. 3M Fire Barrier Plenum Wrap 5A or equal.

ACCESSORIES

A Bedding Compounds: Nonshrinking, permanently flexible, compatible with insulation.

B. Vapor Barrier Coating: Nonflammable, fire resistant, polymeric resin, compatible with
insulation.

C. Insulating Cement: ANSI/ASTM C195, hydraulic setting mineral wool.

D. Wire Mesh: Corrosive resistant metal, hexagonal pattern.
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PART 3 - EXECUTION

3.1

3.2

3.3

3.4

DOMESTIC WATER PIPING INSULATION

A

Domestic cold and hot water piping shall be insulated as scheduled. Cold piping shall be
provided with vapor barrier.

EQUIPMENT INSULATION

A

Insulate equipment as scheduled.

COMBUSTIBLE PIPE MATERIALS LOCATED IN RETURN AIR PLENUMS

A

Insulate combustible piping where located in return air plenums with fire barrier plenum
wrap. Fire barrier plenum wrap replaces thermal insulation where scheduled to be %2”
thick. Where thermal insulation is scheduled to be thicker than %2”, the pipe material shall
be non-combustible.

INSULATION INSTALLATION

A

Install insulation products in accordance with manufacturer's written instructions and in
accordance with recognized industry standards to ensure that insulation serves its
intended purpose. Clean and dry surfaces prior to installation. Apply when surfaces to be
insulated are at room temperature. Use adhesives, sealers, protective finishes, staples,
bands, wires, studs, pins, clips, etc. as recommended by manufacturer. Staples or other
fasteners that may puncture vapor barrier shall not be used on cold water piping.
Maintain integrity of vapor barriers. Extend insulation without interruption through walls,
floors and similar penetrations, except where otherwise indicated. Install protective metal
shields and insulated inserts wherever needed to prevent compression of insulation. Do
not insulate over nameplates and labels; bevel and seal around such. Fill cracks, joints,
seams and depressions with bedding compound or vapor barrier cement. Provide smooth
finish on all insulated surfaces.

Fiberglass pipe insulation shall be continuous, uninterrupted through the hanger. Hanger
shall be sized for the outside diameter of the pipe insulation. Install sheet metal shield
between bearing point of hanger and insulation. Provide inserts where required. All
Insulation material shall be applied only when ambient temperature is between 40° F and
110° F. Adhesive and lap must be free from dirt and water. Pressurize lap seal
repeatedly with sealing tool. Wrap end joints with 3" wide vapor barrier tape. Seal off
ends of pipe insulation with glass cloth and vapor barrier coating.

Flexible elastomeric pipe insulation shall be completely sealed along seams and butt
joints with full covering of adhesive on both surfaces to be joined. Insulation shall not be
stretched or forced to a longer length. Paint insulation to match adjacent insulation.
Exterior piping insulation shall be painted with UV protective paint.

Fire barrier plenum wrap system shall be installed in accordance with UL 910 and the
manufacturer’s instructions using appropriate size sheets, specified perimeter and
longitudinal material overlaps, filament tape, minimum %2” wide steel or 16 gauge steel
wire banding material.
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3.5 INSULATION SCHEDULES

Piping Service Insulation Insulation Thickness by Pipe Size
Type * 1" and 1-1/4"  2-1/2" 5"to6" 8"and
smaller to 2" to 4" larger
Hot Water (Sply & Rtn) rigid fiberglass  1-1/2" 1-1/2" 2" 2" 2-1/2"
Cold Water rigid fiberglass 1" 1" 1" 1" 1"
Vents (within 6 If of rigid fiberglass  1/2" 1/2" 1/2" 1/2" 1/2"

roof outlet), unless PVC

* Provide a protective metal jacket for all insulated piping exposed to the weather and in the
following locations:

*x Fire barrier plenum wrap replaces thermal insulation where scheduled to be %%” thick. Where the
thermal insulation is scheduled to be thicker than %2”, the pipe material shall be non-combustible.

EQUIPMENT INSULATION
Do not insulate over equipment access manholes, fittings, nameplates or ASME stamps. Bevel and
seal insulation at these locations.

SEMI-RIGID FIBERGLASS:
Apply insulation to equipment shells using weld pins, bonding adhesive, banded and wired in place.
Fill all joints, seams and depressions with insulating cement to a smooth, even surface. Cover with
reinforcing fabric and 2 coats of mastic. . Use vapor barrier mastic on systems requiring a vapor
barrier.

EQUIPMENT INSULATION SCHEDULE:
Provide equipment insulation as follows:

Equipment Type Insulation Type Thickness

Water heaters flexible fiberglass 2"

Pumps and strainers rigid fiberglass 1-1/2"
(hot and cold media)

Water Meter Elastomeric 1/2”

END SECTION 22 07 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

DIVISION 22 - PLUMBING
SECTION 22 10 50 - PIPE, TUBE AND FITTINGS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Applicable provisions of Division 1 shall govern work under this section.
B. Section - 22 07 00 Plumbing Insulation

1.2 DESCRIPTION OF WORK

A Extent of pipe, tube and fittings required by this section is indicated on drawings and/or
specified in other Division 22 sections.

B. Types of pipe, tube and fittings specified in this section include the following:
1. Piping Materials:
Steel Pipe
Copper Tube

Cast Iron Pressure Pipe
Cast Iron Soil Pipe
Concrete Pipe

Plastic Pipe

Plastic Tubing

2. Pipe/Tube Fittings:
Fittings for Steel Pipe
Fittings for Copper Tube
Fittings for Cast Iron Pressure Pipe
Fittings for Cast Iron Soil Pipe
Fittings for Plastic Pipe
Fittings for Plastic Tubing

3. Grooved Piping Products
4. Miscellaneous Piping Materials/Products
C. Pipe, tube and fittings furnished as part of factory fabricated equipment are specified as

part of the equipment assembly in other Division 22 sections.
1.3 QUALITY ASSURANCE
RFB No. 313072
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Manufacturers: Firms regularly engaged in manufacturer of pipe, tube and fittings of
types and sizes required, whose products have been in satisfactory use in similar service
for not less than 5 years.

Welding: Quality welding procedures, welders and operators in accordance with ASME
B31.1, or ASME B31.9 as applicable, for shop and project site welding of piping work.

Certify welding of piping work using the Standard Procedure Specifications by and
welders tested under supervision of the National Certified Pipe Welding Bureau
(NCPWB).

Brazing: Certify brazing procedures, brazers and operators in accordance with ASME
Boiler and Pressure Vessel Code, Section IX, for shop and job site brazing of piping work.

14 DELIVERY, STORAGE AND HANDLING

A

Except for concrete, hub and spigot and similar units of pipe, provide factory applied
plastic end caps on each length of pipe and tube. Maintain end caps through shipping,
storage and handling as required to prevent pipe end damage and eliminate dirt and
moisture from inside of pipe and tube.

Where possible store pipe and tube inside and protected from weather. \Where necessary to
store outside, elevate above grade and enclose with durable, waterproof wrapping.

Protect flanges and fittings from moisture and dirt by inside storage and enclosure or by
packaging with durable, waterproof wrapping.

PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A

General: Provide pipe and tube of type, joint type, grade, size and weight (wall thickness
or Class) indicated for each service.

Steel Pipe (4" and larger shall be seamless):

Black Steel Pipe: ANSI/ASTM A53.

Galvanized Steel Pipe: ANSI/ASTM A53.

Seamless Steel Pipe: ANSI/ASTM A53.

Galvanized Seamless Steel Pipe: ANSI/ASTM A53.

Electric Resistance Welded Steel Pipe: ANSI/ASTM A135.
Steel Water Pipe: ANSI/AWWA C200 for pipe 6" and larger.

SR ARE I A

Copper Tube:

1. Copper Tube: ANSI/ASTM B88;
a. Type L for Domestic Water above grade; hard drawn temper.
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2.2

b. Type K for direct buried Domestic Water; soft copper without joints

below grade.
2. DWV Copper Tube: ANSI/ASTM B306.
3. ACR Copper Tube: ANSI/ASTM B280.
a. Type L for above grade medical gases; hard drawn temper.

Cast Iron Pressure Pipe:

1. Cast Iron Pressure Pipe: ANSI A21.6; ANSI/AWWA C106 and B16.4.
2. Ductile Iron Pipe: ANSI A21.5; ANSI/AWWA C151.
3. Cement Mortar Lining for Cast Iron and Ductile Iron Pipe and Fittings: ANSI

A21.4; ANSI/AWWA C104.
Cast Iron Soil Pipe:

1. Hub less Cast Iron Soil Pipe: CISPI 301; include coupling assembly; CISPI 310.
2. Cast Iron Hub and Spigot Soil Pipe: ANSI/ASTM A74.

Concrete Pipe: Reinforced concrete pipe ANSI/ASTM C76 with modified tongue and
groove compression gasket joints complying with ANSI/ASTM C443.

Plastic Pipe:

1. Polyvinyl Chloride Pipe (PVC): ANSI/ASTM D1785. D2466 for schedule 40.

2. Polyvinyl Chloride Sewer Pipe (PVC): ANSI/ASTM D2729. 2464 for schedule
80.

3. Polyvinyl Chloride Plastic Drain, Waste and Vent Pipe (PVC): ANSI/ASTM
D2665.

4. ABS Waste and Vent Pipe: ASTM D3311.
Chlorinated Polyvinyl Chloride CPVC ASTM D1784.
6. Polyvinylidene Fluoride (PVDF).

o

Plastic Tubing:
1. Polyethylene Plastic Tubing (PE): ASTM D2737.

PVC Coated Steel Pipe: Black steel (seamless) pipe, schedule 40, machine wrapped with
1/32" PVC tape with 50% overlap.

PIPE/TUBE FITTINGS

A.

General: Provide factory fabricated fittings of type, materials, grade, class and pressure
rating indicated for each service and pipe size. Provide sizes and types matching pipe,
tube, and valve or equipment connection in each case. Where not otherwise indicated,
comply with governing regulations and industry standards for selections and with pipe
manufacturer's recommendations where applicable.

Fittings for Steel Pipe:
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1. General: Piping 2-1/2" and larger shall be welded and piping 2" and smaller may
have screwed fittings.

2. Malleable Iron Threaded Fittings: ANSI B16.3; plain or galvanized as indicated.

3. Malleable Iron Threaded Unions: ANSI B16.39; selected by Installer for proper
piping fabrication and service requirements including style, end connections and
metal-to-metal seats (iron, bronze or brass); plain or galvanized as indicated.

4. Threaded Pipe Plugs: ANSI B16.14.

5. Steel Flanges/Fittings: ANSI B16.5 including bolting and gasketing of the
following material group, end connection and facing, except as otherwise
indicated:

a. Material Group: Group 1.1
b. End Connections: Butt Welding
C. Facings: Raised face

6. Steel Pipe flanges for Waterworks Service: ANSI/AWWA C207.

7. Forged Steel Socket Welding and Threaded Fittings: ANSI B16.11 except MSS
SP-79 for threaded reducer inserts; rated to match schedule of connected pipe.
Use of welded branchlets will be allowed.

8. Wrought Steel Butt-welding Fittings: ANSI B16.9 except ANSI B16.28 for short
radius elbows and returns; rated to match connected pipe.

9. Cast Iron Threaded Drainage Fittings: ANSI B16.12.

10. Forged Branch Connection Fittings: Except as otherwise indicated, provide type as
determined by Installer to comply with installation requirements.

11. Pipe Nipples: Fabricated from same pipe as used for connected pipe; except do not
use less than Schedule 80 pipe where length remaining unthreaded is less than
1-1/2" and where pipe size is less than 1-1/2" and do not thread nipples full length
(no close nipples).

12. PVC fittings: Welded joints and fittings shall be protected with hand wrapped
PVC tape (12 mill) using 150% overlap extending 6" beyond end of machine
wrap.

Fittings for Copper Tube:

1. Wrought Copper Solder Joint Fittings: ANSI B16.22 and ASTM B32.

2. Wrought Copper Solder Joint Drainage Fittings: ANSI B16.29

3. Cast Copper Flared Tube Fittings: ANSI B16.26.
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4. Bronze Pipe Flanges/Fittings: ANSI B16.24.

Nonferrous Pipe Flanges: ANSI B16.31.

6. Copper Tube Unions: Provide standard products recommended by manufacturer
for use in service indicated.

o

Fittings for Cast Iron and Ductile Iron Pressure Pipe:

1. Cast Iron Fittings: ANSI A21.10; ANSI/AWWA C110 and ANSI B16.4.
2. Ductile Iron Fittings: ANSI A21.10; ANSI/AWWA C110.
3. Rubber Gasket Joints: ANSI A21.11; ANSI/AWWA C111.

Fittings for Cast Iron Soil Pipe:

1. Hubless Cast Iron Soil Pipe Fittings: CISPI 301; and complying with governing
regulations.
2. Cast Iron Hub and Spigot Soil Pipe Fittings: Match soil pipe units; complying

with same standards (ANSI/ASTM A74).

Compression Gaskets: CISPI Standard HSN.

4. Lead/Oakum Joint Materials: Provide products complying with governing
regulations for use in service indicated.

w

Fittings for Plastic Pipe:

1. PE Pipe Fittings: ASTM D2609 for insert fittings; ANSI/ASTM D3261 for
Schedule 40 and 80.

2. PVC Sewer Pipe Fittings: Match PVC sewer pipe; comply with same standard
(ANSI/ASTM D2729); ANSI/ASTM D2564 for solvent cement.

3. ABS Pipe fittings ASTM 2661 Match ABS sewer pipe ASTM D2255 for solvent
cement.

4. Chlorinated Polyvinyl Chloride (CPVC) ASTM-F-493 solvent cement.

5. Polyvinylidene Fluoride (PVDF) heat fusion joints.

Fittings for Plastic Tubing:

1. General: Provide fittings of type indicated, matching tubing. Where not otherwise
indicated, provide fittings produced and recommended for service indicated by
manufacturer of tubing.

2.3 MISCELLANEOUS PIPING MATERIALS/PRODUCTS

A.

Welding Materials: Except as otherwise indicated, provide welding materials as determined
by Installer to comply with installation requirements.

1. Comply with Section Il, Part C, ASME Boiler and Pressure
2. Vessel Code for welding materials.

Soldering Materials: Except as otherwise indicated, provide soldering materials as
determined by Installer to comply with installation requirements.
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1. Tin Antimony Solder (95-5 solder): ANSI/ASTM B32, Grade 95TA.
2. Silver Solder (15% silver minimum): ANSI/ASTM B32, Grade 96.5TS.
3. Flux ASTM B813.

Brazing Materials: Except as otherwise indicated, provide brazing materials as determined
by Installer to comply with installation requirements.

1. Comply with Section 1X, ASME Boiler and Pressure Vessel
2. Code for brazing materials.
3. Copper phosphorous brazing alloy, AWS A5.8 BCuP

Gaskets for Flanged Joints: ANSI B16.21; full faced for cast iron flanges; raised face for
steel flanges, unless otherwise indicated.

Piping Connectors for Dissimilar No pressure Pipe: Elastomeric annular ring insert or
elastomeric flexible couplings secured at each end with stainless steel clamps, sized for
exact fit to pipe ends and subject to approval by plumbing code. Provide as required by
plumbing code.

PART 3 - EXECUTION

3.1 INSTALLATION

A

General: Install pipe, tube and fittings in accordance with recognized industry practices
which will achieve permanently leak-proof piping systems capable of performing each
indicated service without piping failure. Install each run with minimum joints and
couplings, but with adequate and accessible unions for disassembly and maintenance/
replacement of valves and equipment. Reduce sizes (where indicated) by use of reducing
fittings. Align piping accurately at connections within 1/16™ misalignment tolerance.

Locate piping runs, except as otherwise indicated, vertically and horizontally (pitched to
drain) and avoid diagonal runs. Orient horizontal runs parallel with walls and column
lines. Locate runs as shown or described by diagrams, details and notations or if not
otherwise indicated, run piping in shortest route which does not obstruct usable space or
block access for servicing building and its equipment. Hold piping close to walls,
overhead construction, columns and other structural and permanent enclosure elements of
building; limit clearance to 1/2" where furring is shown for enclosure or concealment of
piping but allow for insulation thickness, if any. Where possible, locate insulated piping
for 1.0" clearance outside insulation. Wherever possible in finished and occupied spaces,
conceal piping from view by locating in column enclosures, in hollow wall construction or
above suspended ceilings; do not encase horizontal runs in solid partitions except as
indicated.

Electrical Equipment Spaces: Do not run piping through transformer vaults and other
electrical or electronic equipment spaces and enclosures. Install drip pan under piping
located above and within 3" horizontally of electrical panels.
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D. Piping installed in Plenums:

1.

All piping installed in air plenums shall be constructed of materials having a 25/50
flame spread/smoke developed rating or less, or have fire barrier plenum wrap
installed to achieve required rating per UL 910. See section 22 07 00 Plumbing
Insulation.

E. Piping System Joints: Provide joints of type indicated in each piping system.

1.

Thread pipe in accordance with ANSI B2.1; cut threads full and clean using sharp
dies. Ream threaded ends to remove burrs and restore full inside diameter. Apply
pipe joint compound or pipe joint tape (Teflon) where recommended by pipe/fitting
manufacturer on male threads at each joint and tighten joint to leave not more than
3 threads exposed. No hard setting pipe thread cement permitted.

Braze copper tube and fitting joints where indicated in accordance with ANSI
B31.

Solder copper tube and fitting joints where indicated in accordance with
recognized industry practice. Cut tube ends squarely, ream to full inside diameter
and clean outside of tube ends and inside of fittings. Apply solder flux to joint
areas of both tubes and fittings. Insert tube full depth into fitting and solder in
manner which will draw solder full depth and circumference of joint. Wipe excess
solder from joint before it hardens.

Weld pipe joints in accordance with ANSI B31 and recognized industry practice
and as follows:

a. Weld pipe joints only when ambient temperature is above 0°F (-18°C).

b. Bevel pipe ends at a 37.5° angle, smooth rough-cuts and clean to remove
slag, metal particles and dirt.

C. Install welding rings for butt-welded joints (for HP steam only).

d. Use pipe clamps or tack weld joints with 1" long welds; 4 welds for pipe
sizes to 10", 8 welds for pipe sizes 12" to 20".

e. Build up welds with stringer beam pass, followed by hot pass, followed by
cover or filler pass. Eliminate valleys at center and edges of each weld.
Weld by procedures which will ensure elimination of unsound or unfused
metal, cracks, oxidation, blow holes and nonmetallic inclusions.

f. Do not weld out piping system imperfections by tack welding procedures;
refabricate to comply with requirements.

g. At Installer's option, install forged branch connection fittings wherever
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branch pipe is indicated, or install regular "T" fitting, or install welded

branch let.
h. At Installer's option, install forged branch connection fittings wherever
branch pipe of size smaller than main pipe is indicated; or install regular
"T" fitting.
5. Weld pipe joints of steel water pipe in accordance with AWWA C206.
6. Flanged Joints: Match flanges within piping system and at connections with valves

and equipment. Clean flange faces and install gaskets. Tighten bolts to provide
uniform compression of gaskets.

7. Lead Joint Installation: Tightly pack joint with joint packing material. Do not
permit packing to enter bore of finished joint. Clean joint after packing. Fill
remaining joint space with one pouring of lead to indicate minimum depth
measured from face of bell. After lead has cooled, caulk joint tightly by use of
hammer and caulking iron.

8. Hubless Cast Iron Joints: Comply with CISPI 310.

9. Plastic Pipe/Tube Joints: Comply with manufacturer's instructions and
recommendations and with applicable industry standards:

a. Heat Joining of Thermoplastic Pipe: ANSI/ASTM D2657.
b. Making Solvent Cemented Joints: ANSI/ASTM D2235, ANSI/ASTM
F402, and ASTM D2855.

10. Install gray and ductile cast iron water mains and appurtenances in accordance
with ANSI/AWWA C600.

11. Install concrete pipe in accordance with American Concrete Pipe Association
"Concrete Pipe Field Manual."

3.2 CLEANING, FLUSHING, INSPECTING

A General: Clean exterior surfaces of installed piping systems of superfluous materials and
prepare for application of specified coatings (if any). Flush out piping systems with clean
water before proceeding with required tests. Inspect each run of each system for
completion of joints, supports and accessory items. Inspect pressure piping in accordance
with procedures of ANSI B31.

B. As soon as the water distribution system has been flushed out as above specified, it shall
be sterilized in accordance with the requirements of the Health Department or in the
absence of such, by the following method:

1. Introduce chlorine or solution of calcium or sodium hypochlorite, filling the lines
slowly and applying the sterilizing agent at a rate of 50 parts per million of
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chlorine for 24 hours, as determined by residual chlorine tests at the ends of the
lines. Open and close all valves and hydrants while the system is being
chlorinated.

2. Tests shall be conducted to determine the plate count after the system has been
rinsed of chlorine. The system shall be sterilized and rinsed until a plate count of
less than 10 colonies per milliliter is maintained. Three copies of the final test
shall be submitted to the owner. Test to confirm an absence of coliform bacteria.

3.3 PIPING TESTS
A Test pressure piping in accordance with ANSI B31.

B. General: Notify owner's construction supervisor two working days prior to testing and
cleaning piping systems. Owner's construction supervisor to witness and approve
procedures and results. Provide temporary equipment for testing including pump and
gages. Test piping system before insulation is installed wherever feasible and remove
control devices before testing. Test each natural section of each piping system
independently but do not use piping system valves to isolate sections where test pressure
exceeds valve pressure rating. Fill each section with water and pressurize for indicated
pressure and time.

System Test Pressure  Remarks Duration
Below Ground Domestic Water 150 psig - 8 hr
Above Ground Domestic Water 100 psig - 8 hr
Sanitary Waste and Vent 10" water - 2 hr
Storm and Clearwater Waste 10" water - 2 hr
Pressurized Storm and Clearwater Waste 100 psig - 2 hr

Observe each test section for leakage at end of test period. Test fails if leakage is observed
or if pressure drop exceeds 5% of test pressure.

C. Isolate or remove components from system which are not rated for test pressure. Test
piping in sections or entire system as required by sequence of construction. Do not insulate
or conceal pipe until it has been successfully tested.

D. Repair piping systems sections that fail required piping test by disassembly and
reinstallation, using new materials to extent required to overcome leakage. Do not use
chemicals, stop leak compounds, mastics or other temporary repair methods.

E. Drain test water from piping systems after testing and repair work has been completed

F. Reference other Division 22 sections for piping system sterilization and cleaning
procedures required.

G. Prepare test report for each piping system showing piping service, test pressure, test
period, required repairs if any, retest data, cleaning and sterilization compounds used.
Owner's construction supervisor to witness testing and cleaning procedures and provide
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approval signature on completed form verifying report data. Submit test report to
architect for approval.

END SECTION 22 10 50
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

DIVISION 22 - PLUMBING
SECTION 22 11 00 - FACILITY WATER DISTRIBUTION

PART 1 - GENERAL

11 RELATED DOCUMENTS
A Applicable provisions of Division 1 shall govern work under this section.
1.2 DESCRIPTION OF WORK
A Provide a complete system of domestic hot, cold and recirculation water piping as
indicated on drawings and in specifications. Provide a new water meter in conformance

with city utility requirements.

PART 2 - PRODUCTS

2.1 DOMESTIC HOT, COLD AND RECIRCULATION WATER PIPING:

A General: Provide piping materials of factory fabricated piping products of sizes, types,
pressure and temperature ratings, and capacities as indicated. Where not indicated,
provide proper selection as determined by industry standards and governing regulations.
Where more than one type of materials or products is indicated, selection is Installer's
option.

B. Above Grade Piping: Type "L" hard drawn copper tube ASTM B88; with wrought
copper pressure fittings and solder joints.

H (drawn) temper, ASTM B88; wrought copper pressure fittings, ANSI B16.22; lead free
(<.2%) solder, ASTM B32; flux, ASTM B813; copper phosporous brazing alloy, AWS
A5.8 BCuP. Copper mechanical grooved fittings and couplings on roll grooved pipe may
be used in lieu of soldered fittings.

C. Above Grade Piping: Schedule 40 galvanized steel.
D. Below Ground 3” and Larger:

Ductile iron pipe, mechanical or push on joint, thickness Class 52, AWWA C151; with
standard thickness cement mortar lining, AWWA C104; ductile iron or gray iron
mechanical joint cement mortar lined fittings, Class 250, AWWA C110; ductile iron
mechanical joint compact fittings, Class 350, AWWA C153; rubber gasket joints with
non-toxic gasket lubricant, AWWA C111. Provide 8 mil tube or sheet polyethylene
encasement of iron pipe and pipe fittings, AWWA C105.

PVC pressure pipe, DR 18, Class 150, AWWA C900 and C905; with integral bell and
elastomeric gaskets, ASTM D3139. Fittings and fitting polyethylene encasement to be
same as noted above for ductile iron.
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2.2

BELOW GROUND 2-1/2" AND SMALLER:

Type K copper water tube, O (annealed) temper, ASTM B88; with cast copper pressure
fittings, ANSI B16.18; wrought copper pressure fittings, ANSI B16.22; lead free (<.2%)
solder, ASTM B32; flux, ASTM B813; or cast copper flared pressure fittings, ANSI
B16.26.

F. UNDERGROUND TO INTERIOR BUILDING ENTRANCE PIPING 3” AND
LARGER:
Ductile iron as specified above with factory threaded and machined flanges.
SPECIALTIES:
A. Water hammer Arrestors: Provide and locate water hammer arrestors as shown on

drawings and at solenoid actuated and quick closing valves, as manufactured by PPP
Industries, Sioux Chief, Wade, Watts.

1. Water hammer arrestors shall be of same material as piping system and be full
size of piping served.

2. Water hammer arrestors shall be ANSI A112.26.1, ASSE 1010; sized in
accordance with PDI WH-201, precharged piston type constructed of hard drawn
Type K copper, threaded brass adapter, brass piston with o-ring seals, FDA
approved silicone lubricant, suitable for operation in temperature range 35 to 150
degrees F, maximum 250 psig working pressure, 1500 psig surge pressure. Air
chambers will not be acceptable.

PART 3 - EXECUTION

3.1

INSTALLATION

A

Install valves at each branch and valves and shock stops as indicated and as required by
SPS 382.40.

Provide vacuum breakers and backflow preventers as indicated and as required by SPS
382.41.

Extend hot and cold water piping to plumbing fixtures and mechanical fixtures as
indicated.

Install water hammer arrestors in accessible locations.

Do not route piping through transformer vaults or above transformers, panelboards, or
switchboards, including the required service space for this equipment, unless the piping is
serving this equipment.

Install underground warning tape 6"-12" below finished grade above all exterior below
ground piping. Where existing underground warning tape is encountered, repair and
replace.

DOMESTIC WATER
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3.2

3.3

Maintain piping system in clean condition during installation. Remove dirt and debris
from assembly of piping as work progresses. Cap open pipe ends where left unattended
or subject to contamination.

Install exterior water piping below predicted frost level in accordance with SPS Table
382.30-6, but in no case less than 6' bury depth to top of pipe. Maintain minimum of 8'
horizontal distance between 2-1/2" and larger water piping and sanitary sewer piping.
Maintain minimum of 30" horizontal and 12" vertical distance, water on top, between 2"
and smaller water piping and sanitary sewer piping. Where water piping crosses a
sanitary sewer, provide minimum 18" vertical clearance and waterproof PVVC water pipe
sleeve (reference sanitary sewer materials) sealed at both ends for distance of 10' from
sewer in both directions.

H. Where copper or steel piping is embedded in masonry or concrete, provide protective
sleeve covering of elastomeric pipe insulation.

l. UNIONS AND FLANGES
Install a union or flange at each connection to each piece of equipment and at other items
which may require removal for maintenance, repair, or replacement. Where a valve is
located at a piece of equipment, locate the flange or union connection on the equipment
side of the valve. Concealed unions or flanges are not acceptable.

TESTING

A Before pipes are covered, test entire piping systems at 100 psi hydrostatic pressure for

period of 2 hours showing no leaks. Isolate or remove components from system which
are not rated for test pressure. Test piping in sections or entire system as required by
sequence of construction. Do not insulate or conceal pipe until it has been successfully
tested.

STERILIZATION

A

Flush entire pipe system with clean potable water until no dirty water appears at outlets.
Sterilize system with water and chlorine solution containing at least 250 parts per million
of available chlorine. Allow to stand for at least 3 hours. Operate valves within system.
Flush solution from system until no chlorine remains.

Procedure shall be repeated until bacteria plate count is less than 10 colonies/milliliter for
all water piping up to the fire deluge valves, the HVAC make-up valves, and all fixtures.
Submit test report to Owner and receive a receipt from Owner prior to occupancy.

END SECTION 22 11 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

DIVISION 22 - PLUMBING
SECTION 22 13 00 - FACILITY SANITARY SEWERAGE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A Applicable provisions of Division 1 shall govern work under this section.
1.2 DESCRIPTION OF WORK

A Provide complete system of soil and waste piping as indicated on drawings and in
specifications.

PART 2 - PRODUCTS

2.1 SOIL WASTE AND VENT PIPING

A General: Provide piping materials and factory fabricated piping products of sizes, types,
pressure ratings and capacities as indicated. Where not indicated, provide proper
selection as determined by industry standards and governing regulations. Where more
than one type of materials or products is indicated, selection is Installer's option.

B. Above Ground Piping:
1. Service weight cast iron hub and spigot soil pipe with lead and oakum joints.

2. Service weight cast iron no-hub soil pipe ASTM A888 with no-hub joints
conforming to Cast Iron Soil Pipe Institute 301-72, CISPI 310, ASTM A74 and
be listed by NSF International. Pipe and fittings shall be marked with the
collective trademark of the Cast Iron Pipe Institute or receive prior approval of
the Engineer. Cast iron piping and fittings shall be of A B & | Foundry, Charlotte
Pipe and Foundry, or Tyler Pipe manufacturers.

3. Schedule 40 galvanized steel pipe with Class 125 galvanized drainage pattern
cast iron screwed joints where Code approved.

4. Copper Tube ASTM B306, Type DWYV for Pipe, and cast bronze, Drainage
pattern fittings, with soldered joints.

Solder filler materials ASTM B32 50-50 tin-lead solder.

5. ABS Type DWV Plastic Pipe and Fittings, ASTM D2661 pipe and fittings, with
solvent cemented joints; DWV plastic fittings patterns shall conform to ASTM
D3311. Solvent ASTM D2255.

6. PVC Type DWYV Pipe and Fittings: Schedule 40, Class 12454-B (PVVC 1120),
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2.2

ASTM D1785; PVC plastic drain, waste and vent pipe and fittings, ASTM
D2665; socket fitting patterns, ASTM D3311; primer, ASTM F656; solvent
cement, ASTM D2564.

C. Underground Piping:

1.

2.

SPECIALTIES

Service weight cast iron hub and spigot soil pipe with lead and oakum joints.

Cast iron soil pipe and fittings, hub and spigot, service weight, ASTM A74, with
neoprene rubber compression gaskets, ASTM C564, CISPI 301, and CISPI HSN
85. Pipe and fittings shall be marked with the collective trademark of the Cast
Iron Pipe Institute. Cast iron piping and fittings shall be of A B & | Foundry,
Charlotte Pipe and Foundry, or Tyler Pipe manufacturers.

ABS Plastic Sewer Pipe ASTM D2751 pipe and fittings. Solvent ASTM D2235.

PVC Type DWYV Pipe ASTM D1785; PVC plastic drain, waste and vent pipe and
fittings, ASTM D2665 with solvent cemented joints: DWV plastic fitting
patterns shall conform to ASTM D3311; primer, ASTM F656; Solvent ASTM
D2564.

A. Soil Waste and Vent

1.

2.

Cleanout plugs shall be cast bronze, threads complying with ANSI B2.1.

Vent flashing sleeves shall be cast iron caulking type roof coupling for cast iron
stacks, cast iron threaded roof type coupling for steel stacks.

Floor drains shall be cast iron body and flashing collar with nickel bronze
strainer head and secured square hole grate. See plumbing fixture schedule,
section 22 42 00.

Wall cleanouts shall be cast iron body adaptable to pipe with cast bronze or brass
cleanout plug; stainless steel cover including screws.

Floor cleanouts shall be cast iron body and frame, with cleanout plug and
adjustable round top, nickel-bronze top.

Flashing Flanges: Cast iron watertight stack or wall sleeve with membrane
flashing ring. Provide under deck clamp and sleeve length as required.

PART 3 - EXECUTION

3.1

INSTALLATION

A Building Drain Piping: Install building drains as indicated and in accordance with State
of Wisconsin Plumbing Code. Lay building drains beginning at low point of systems, true
to grades and alignment indicated with unbroken continuity of invert. Place bell ends of
piping facing upstream. Install required gaskets in accordance with manufacturer's
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3.2

recommendations for use of lubricants, cements, and other special installation
requirements. Clean interior of piping of dirt and other superfluous material as work
progresses. Maintain swab or drag in line and pull past each joint as it is completed. All
piping shall be concealed and/or built in walls, etc. except as specifically indicated.
Install soil and vent piping pitched to drain at minimum slope of 1/4" per foot where
possible and in no case less than 1/8" per foot.

Install exterior piping below predicted frost level and not less than 5' bury depth to top of
pipe wherever possible. Where piping is located above predicted frost level, provide frost
protection in accordance with SPS 382.30(11)(c).

Cleanouts shall be installed in sanitary piping as indicated, as required by State of
Wisconsin Plumbing Code, at each change in direction greater than 45°, at minimum
intervals of 50" for piping 4" and smaller and 100" for larger piping and at base of each
vertical soil or waste stack.

Vent flashing sleeves compatible with roofing system shall be installed on stacks passing
through roof. Secure over stack flashing in accordance with manufacturer's instructions.

Provide soil and waste piping runouts to plumbing fixtures and drains, with approved
trap, of sizes indicated.

Floor drains shall be installed at low points of surface areas to be drained with top flush
with finished floor. Where waterproof membranes are being penetrated, properly flash
drains to maintain membrane integrity.

Soil and waste water piping for humidifier, steam condensate, or other discharge
exceeding 140°F shall be metal.

Install underground warning tape 6"-12" below finished grade above all exterior below
ground piping. Where existing underground warning tape is encountered, repair and
replace.

Do not route piping through transformer vaults or above transformers, panelboards, or
switchboards, including the required service space for this equipment, unless the piping is
serving this equipment

TESTING

A

Test soil and waste piping systems in accordance with requirements of State of
Wisconsin SPS 382.21.

Isolate or remove components from system which are not rated for test pressure. Perform
final testing for medical and lab gas with all system components in place. Test piping in
sections or entire system as required by sequence of construction. Do not insulate or
conceal pipe until it has been successfully tested.

Inspect system for leaks. Where leaks occur, repair the area with new materials and
repeat the test; caulking will not be acceptable

END SECTION 22 13 00
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ALLIANT ENERGY CENTER PAVILIONS

Project No. 2013 027

DIVISION 22 - PLUMBING

SECTION 22 14 00 - FACILTY STORM DRAINAGE

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Applicable provisions of Division 1 shall govern work under this section.

1.2 DESCRIPTION OF WORK

A Provide complete system of storm water piping as indicated on drawings and in
specifications.

PART 2 - PRODUCTS

2.1 STORM WATER PIPING

A General: Provide piping materials and factory fabricated piping products of sizes, types,
pressure ratings and capacities as indicated. Where not indicated, provide proper
selection as determined by industry standards and governing regulations. Where more
than one type of materials or products is indicated, selection is Installer's option.

B. Above Ground Piping:

1.

2.

Service weight cast iron hub and spigot soil pipe with lead and oakum joints.

Service weight cast iron no-hub soil pipe with no-hub joints conforming to Cast
Iron Soil Pipe Institute 301-72.

Schedule 40 galvanized steel pipe, type F, Grade A, ASTM A53, with cast iron
threaded drainage fittings, ASTM B16.12.

Copper Tube: ASTM B306, Type DWYV for pipe, and cast bronze, drainage
pattern fittings, with soldered joints. Solder Filler Materials ASTM B32, 50-50
tin-lead solder.

ABS Type DWV Plastic Pipe And Fittings ASTM D2662 pipe and fittings, with
solvent cemented joints; DWV plastic fitting patterns shall conform to ASTM
D3311. Solvent ASTM D2255.

PVC plastic pipe, Schedule 40, Class 12454-B (PVC 1120), ASTM D1785; PVC
plastic drain, waste and vent pipe and fittings, ASTM D2665; fitting patterns,
ASTM D3311; primer, ASTM F656; solvent cement, ASTM D2564.

C. Underground Piping
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Service weight cast iron hub and spigot soil pipe with compressing gasket joints
conforming to ASTM C564 where code approved.

ABS Plastic Sewer Pipe: ASTM D2751 pipe and fittings. Solvent ASTM D2235.

PVC, Type DWYV Pipe and Fittings: ASTM D2665 pipe and fittings, with solvent
cemented joints; DWV plastic fitting patterns shall conform to ASTM D3311.
Solvent ASTM D2564.

High Density Polyethylene corrugated pipe with an integrally formed smooth
interior.

Pipe and Fittings: Conform to ASTM D1248. Couplings shall be corrugated to
match the pipe corrugations. The width shall not be less than 1/2 the nominal
diameter of the pipe.

2.2 CLEAR WATER WASTE PIPING

A

General: Provide piping materials and factory fabricated piping products of sizes, types,
pressure ratings and capacities as indicated. Where not indicated, provide proper
selection as determined by industry standards and governing regulations. Where more
than one type of materials or products is indicated, selection is Installer's option.

Above Ground Piping:

1.

Service weight cast iron no-hub soil pipe with no-hub joints conforming to Cast
Iron Soil Pipe Institute 301-72.

Schedule 40 galvanized steel pipe with Class 125 galvanized drainage pattern
cast iron screwed joints where Code approved.

Copper Tube: ASTM B306, Type DWYV for pipe, and cast bronze drainage
pattern fittings, with soldered joints. Solder Filler Materials ASTM B32, 50-50
tin-lead solder.

ABS Type DWV Plastic Pipe And Fittings ATM D2661 pipe and patterns shall
conform to ASTM D3311. Solvent ASTM D2255.

PVC, Type DWV Pipe And Fittings: ASTM D2665 pipe and fittings, with
solvent cemented joints; DWV plastic fitting patterns shall conform to ASTM
D3311. Solvent ASTM D2564.

Underground Piping:

1.

Service weight cast iron hub and spigot soil pipe with compression gasket joints
conforming to ASTM C564 where Code approved.

ABS Plastic Sewer Pipe: ASTM D2751 pipe and fittings. Solvent ASTM D2235.

PVC Type DWYV Pipe and Fittings ASTM D2665 pipe and fittings, with solvent
cemented joints: DWYV plastic fitting patterns shall conform to ASTM D3311.
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2.3

Solvent ASTM D2564.

SPECIALTIES

A

B.

Cleanout plugs shall be cast bronze, threads complying with ANSI B2.1.

Roof drains shall be cast iron body complete with flashing collar and gravel stop, cast
iron dome, under deck clamp. See plumbing fixture schedule, specification section 22 42
00.

PART 3 - EXECUTION

3.1

3.2

INSTALLATION:

A

Building Drain Piping: Install building drains as indicated and in accordance with State
of Wisconsin Plumbing Code. Lay building drains beginning at low point of systems, true
to grades and alignment indicated with unbroken continuity of invert. Place bell ends of
piping facing upstream. Install required gaskets in accordance with manufacturer's
recommendations for use of lubricants, cements, and other special installation
requirements. Clean interior of piping of dirt and other superfluous material as work
progresses. Maintain swab or drag in line and pull past each joint as it is completed. All
piping shall be concealed and/or built in walls, etc. except as specifically indicated.

Install storm water piping pitched to drain at minimum slope of 1/4" per foot where
possible and in no case less than 1/8" per foot.

Cleanouts shall be installed in storm water piping as indicated, as required by State of
Wisconsin Plumbing Code, at each change in direction greater than 45°, at minimum
intervals of 50" for piping 4" and smaller and 100" for larger piping and at base of each
vertical stack. Install floor and wall cleanout covers for concealed piping.

Roof drains shall be provided in locations indicated. Locate at low point of surface to be
drained. Coordinate installation with roofing work to maintain integrity of waterproof
membrane.

TESTING:

A

B.

Test storm water piping systems in accordance with requirements of State of Wisconsin
SPS 382.21.

Test clear water waste piping systems in accordance with requirements of State of
Wisconsin SPS 382.21.

END SECTION 22 14 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

DIVISION 22 - PLUMBING
SECTION 22 15 00 - GENERAL SERVICE COMPRESSED AIR SYSTEM

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A Applicable provisions of Division 1 shall govern work under this section.
1.2 DESCRIPTION OF WORK

A Provide complete system of air piping as indicated on drawings and in specifications.
Compressed Air System & Compressed air piping are not Medical Grade.

PART 2 - PRODUCTS

2.1 AIR PIPING

A General: Provide piping materials of factory fabricated piping products of sizes, types,
pressure and temperature ratings, and capacities as indicated. Where not indicated,
provide proper selection as determined by industry standards and governing regulations.

B. Pipe and Fittings: Shall be Type "L" hard temper copper tubing, ASTM B88, with cast
copper pressure fittings, ANSI B16.18; wrought copper pressure fittings, ANSI B16.22;
lead free (<.2%) solder, ASTM B32; flux, ASTM B813;copper brazing alloy, AWS A5.8
BCuP. All piping shall be general cleaned and degreased.

C. 2" AND SMALLER TOOL AIR:
Black steel pipe, Schedule 40, Type F, Grade A, ASTM A53; with black malleable iron
threaded fittings, Class 150, ASTM A197/ANSI B16.3; seamless carbon steel weld
fittings, standard weight, ASTM A234 grade WPB/ANSI B16.9.

D. Compressed air piping to be installed at 1/16” / ft to incorporate moisture drainage; Drain
valves to be installed at low points.

2.2 SPECIALTIES
A Air Cocks: Provide Nibco-Scott series 590 valves of size and as located on drawings.

PART 3 - EXECUTION

3.1 PIPING AND SPECIALTIES INSTALLATION
A Install valves as indicated and as required by drawings and other specification sections.

B. After installation and prior to connecting equipment, all lines shall be blown or purged
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with oil free, nonflammable medium at design pressure and flow from each outlet until a
white rag is no longer discolored by dust.

C. Before pipes are covered, test entire piping system at 150 psi pressure for period of 24
hours, showing no leaks.

D. Install a 4" minimum depth dirt leg at the bottom of each vertical run and at each outlet
connection with shutoff valve at bottom of dirt leg.

E. Do not route piping through transformer vaults or above transformers, panelboards, or
switchboards, including the required service space for this equipment, unless the piping is
serving this equipment

END SECTION 22 15 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

DIVISION 22 - PLUMBING

SECTION 22 30 00 - PLUMBING EQUIPMENT

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A

B.

Applicable provisions of Division 1 shall govern work under this section.

Work of this section shall conform to requirements of Division 26.

DESCRIPTION OF WORK

A Provide Water and Waste Equipment as indicated on drawings and in specifications.
Provide factory tested pumps, thoroughly cleaned, and painted with one coat of
machinery enamel prior to shipment. Type, size and capacity of each pump are listed in
pump schedule. Provide pumps of same type by same manufacturer.

SUBMITTALS

A. Product Data: Submit catalog cuts, specifications, installation instructions and
dimensioned drawings for components of system.

B. Maintenance Data: Submit maintenance data and spare parts lists. Include this data in

maintenance manuals.

QUALITY ASSURANCE

A

Electrical components shall be listed and labeled by Underwriters Laboratory and comply
with NEMA standards. Installation of electrical components shall comply with National
Electrical Code.

Manufacturer's Qualifications: Firms regularly engaged in manufacturer of types and
capacities required, whose products have been in satisfactory use in similar service for
not less than 5 years.

PART 2 - PRODUCTS

2.1

COMMERCIAL GAS FIRED WATER HEATERS (WH-1)

A

B.

General: Provide commercial gas fired water heaters of sizes and capacities as indicated.
Provide certification (ext.) (VERIFY-SCHEDULED ON DRGS?)

Type: Power vented natural gas fired atmospheric storage water heater. Design to be
AGA certified with 1 year commercial tank and parts warranty.
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Type: Gas fired sealed combustion condensing commercial storage water heater,
minimum 92% thermal efficiency. Design to be AGA certified with 3 year tank warranty
and 1 year parts warranty. (Used on high efficiency sealed combustion units.)

Storage capacity: 125 gallons

Input Rating: 720,000 BTU/hour

Recovery Capacity: 873 GPH at 80°F temperature rise
Blower Motor: 1/3 HP, 15.5 amps/120V

Heater: Construct Steel glass or nickel lined tank rated for working pressure of 150 PSI
ASME construction and stamped; boiler type hand hole cleanout; magnesium anode rod;
3/4" tapping for relief valve; glass lining on internal surfaces exposed to water.

Safety Controls: Equip with automatic gas shutoff device to shut off entire gas supply in
event of excessive temperature in tank; and pilot safety shutoff.

Draft Hood: Equip with AGA certified draft hood.

Jacket: Insulate tank with vermin-proof glass fiber insulation. Provide outer steel jacket
with baked enamel finish over bonderized undercoating.

Accessories: Provide brass drain valve; 3/4" pressure and temperature relief valve; and
radiant floor shield. Comply with SPS 382.40 safety valve requirements.

Controls: Provide gas pressure regulator; pilot gas regulator; thermostat; and temperature
limit control.

Controls: 120 volt, 1 phase, 60 Hz electronic controls, intermittent spark or hot surface
ignition, operating thermostat with 110°-180°F adjustable temperature control, energy
cutoff with manual reset, blower pressure switch, gas valve and pressure regulator.

Vent: 3" or 4” PVC, CPVC or ABS combustion air intake and flue gas outlet with DWV
solvent weld fittings. (Used on high efficiency sealed combustion units.)

NFPA Compliance: Install gas fired water heaters in accordance with requirements of
NFPA 54, "National Fuel Gas Code".

AGA and NSF Labels: Provide water heaters that are listed and labeled by American Gas
Association and National Sanitation Foundation.

ASME Code Symbol Stamps: Provide water heaters and safety relief valves which
comply with ASME Boiler and Pressure Vessel Code, and are stamped with appropriate
code symbols. Projects in Wisconsin shall comply with SPS 382.40 safety valve
requirements.

ASHRAE Compliance: Provide water heaters with Performance Efficiencies not less than
prescribed in ASHRAE 90A, "Energy Conservation in New Building Design".
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2.2

2.3

Controls: 120 volt, 1 phase, 60 Hz controls consisting of operating thermostat with
adjustable temperature control, energy cutoff, gas valve, integral pressure regulator,
intermittent spark ignition, blower pressure switches, blower interlock and 6' power cord
and plug. (Tank type high efficiency units)

Vent: Schedule 40 PVC with DWYV solvent weld fittings with weatherproof screened
outlet tee or elbow as recommended by manufacturer. (Tank type high efficiency units)

Manufacturers: Subject to compliance with requirements, provide commercial gas fired
water heaters of one of the following: Bock Water Heaters, Inc.; Lockinvar Water Heater
Corp.; PVI Industries, Inc.; Rheem Water Heater; Ruud Water Heater; Smith Corp.
(A.O.); State Industries, Inc.; Viking Superior Corp.

ELECTRIC WATER HEATERS (WH-3/WH-4)

A.

B.

General: Provide electric water heaters of sizes and capacities as indicated on Schedule.

Heater: Construct for working pressure of 150 PSI; 3/4" tapping for relief valve; glass
lining on internal surfaces exposed to water.

Safety Controls: Equip with automatic shutoff device to shut off power in event of
excessive temperature in tank.

Jacket: Insulate tank with vermin-proof glass fiber insulation. Provide outer steel jacket
with baked enamel finish over bonderized undercoating.

Accessories: Provide brass drain valve; 3/4" pressure and temperature relief valve; and
radiant floor shield.

Controls: Provide thermostat, element staging controls, and temperature limit control.
Water heater shall be UL listed.

ASME Code Symbol Stamps: Provide water heaters and safety relief valves which
comply with ASME Boiler and Pressure Vessel Code, and are stamped with appropriate
code symbols.

ASHRAE Compliance: Provide water heaters with Performance Efficiencies not less than
prescribed in ASHRAE 90A, "Energy Conservation in New Building Design".

Manufacturers: Subject to compliance with requirements, provide commercial gas fired
water heaters of one of the following: Bock Water Heaters, Inc.; Lockinvar Water Heater
Corp.; PVI Industries, Inc.; Rheem Water Heater; Ruud Water Heater; Smith Corp.
(A.O.); State Industries, Inc.; Viking Superior Corp.

OIL INTERTERCEPTOR (OI-1)

A

Interceptor:
1. Model: No. 8599.
2. Description: Steel interceptor with diamond plate cover, duco coating

inside and coal tar outside, with flow control fitting.
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3. 100 gallon storage tank.
4, 4” Inlet and Outlet.
5 Lift out sediment bucket.

Accessories

1. Traffic Rated cover — H20

2. 4” clean out access

3. High Level sensor and control panel — CBS
Storage capacity: 100 gallons
Flow Rate: 75 gallons max.
Description:

Fabricated Steel with diamond plate cover. The one piece cover equipped with a single
lock and lift ring (two on large sizes). No bolts or nuts. Locking device is a practical
feature of the cover assembly. Duco coated inside and coal tar outside. Complete with
flow control fitting.

Interceptors shall have an air relief to eliminate the possibility of siphonage, and are
Furnished with a separate flow control device to insure the interceptor will function
Within its rated capacity.

2.4 WATER SOFTENER (Commercial unit) (WS-1) (Maintenance Shop-Building - E)

A

General: There shall be Simplex softener, which shall produce a constant softened water
supply with time delay regeneration. The softener shall include a brine mixing and
storage tank. Resin vessel shall have grain removal capacity, and rated service flow
GPM.

Control Valve: The main operating control valve shall be a solid lead-free 1-1/4-inch
brass valve with an electro-deposited epoxy coating NSF food grade material to protect
against corrosion, 12-volt output with AC adapter for safe and easy installation, DC
drive, single piston, 1-piece seal/ spacer stack assembly, and have an internal brine
piston. System design shall incorporate brine pre-fill. Post-fill is not acceptable. Control
valve that do not meet these specifications including NSF epoxy coating, internal brine
piston and brine pre-fill are not acceptable.

Microprocessor Controller: 12-volt solid state microprocessor shall be able to show time
of day, current flow rate, volume remaining, dealer name and phone number, it shall be
capable of initiating regeneration via an electronic meter on a delayed or immediate basis,
time clock or pressure differential. All cycle times shall be fully programmable and
capable of providing up to nine maximum cycle sequences including multiple cycles for
each of the following: backwash, brine/slow rinse, fast rinse and brine tank refill with
treated water on either a pre-fill or post-fill basis. A minimum of two relay output signals
shall be available to be controlled by the microprocessor to allow output signals based on
time, a specific regeneration cycle window or volume of processed water from the meter
output signal or both. An optional Service Alarm capability shall be included that can be
programmed on time, volume of gallons processed or both with both a display on the dot
matrix screen and to allow for a relay output for an external signal/alarm.
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METER: (1) 1-1/4” inline stainless steel electronic meter. Each meter shall be accurate
from 1.5 — 80 gallons per minute at +/- 5%.

SIMPLEX UNIT: single unit system shall utilize the proven and reliable 12V drive
system of the control valve to operate the 2-way piston driven (MAV) motorized
alternating valve purposes. The MAYV valve shall have full 2” ports for minimal pressure
loss and can provide treated or non-treated water regeneration. MAV valve shall be
operated by the control valves 12-volt electronic microprocessor. The MAV has a sight
glass to view which unit is on line and which is on stand by without removing any covers.
The software that operates the MAV valve for alternating provides the option of an added
rinse feature which is a bed freshener cycle and is initiated on the standby unit when the
unit that has been on standby mode for greater than 12 hours. After 12 hours of no flow,
at 6:00am and/or 6:00pm, whichever comes first. This rinse option minimizes hardness or
iron leakage from a stagnant bed.

Brine Tank: Brine tank shall have listed minimum salt capacity, and shall be constructed
of polyethylene material with polyethylene cover. Brine tank shall have safety overflow
float valve and air check system.

Resin vessels shall be 125 psig design working pressure fiberglass material, Park
International or equal, to contain a full 2 cubic feet of resin plus the gravel to cover the
distribution tube and maintain the specified freeboard.

WS-1: Equal to Hellenbrand H-125-128, WQA S-100 tested:

4.0 Mineral CF

112,000 gr. (40 LBS) Med. Salt Capacity
25 gpm/15 psi - Service Flow Rating

34 gpm Flow Rate @ 25 psi

400 Ibs Brine Tank Salt Storage

Manufacturers: Subject to compliance with requirements, provide commercial water
softeners of one of the following: Capitol Water Softener, Culligan International,
Hellenbrand, Marlo, or approved equal

WATER SOFTENER (Commercial unit) (WS-1/WS-2) (Building ~A&B)

A

General: There shall be an alternate-operating twin softener, which shall produce a
constant softened water supply. The softener shall include a brine mixing and storage
tank. Each resin vessel shall have grain removal capacity, and rated service flow GPM.

Control Valves: The main operating control valves shall be a solid lead-free two-inch
brass valve with an electro-deposited epoxy coating NSF food grade material to protect
against corrosion, 12-volt output with AC adapter for safe and easy installation, DC
drive, single piston, 1-piece seal/ spacer stack assembly, and have an internal brine
piston. System design shall incorporate brine pre-fill. Post-fill is not acceptable. Control
valves that do not meet these specifications including NSF epoxy coating, internal brine
piston and brine pre-fill are not acceptable. (2) Control valves required.
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Microprocessor Controller: 12-volt solid state microprocessor shall be able to show time
of day, current flow rate, volume remaining, dealer name and phone number, it shall be
capable of initiating regeneration via an electronic meter on a delayed or immediate basis,
time clock or pressure differential. All cycle times shall be fully programmable and
capable of providing up to nine maximum cycle sequences including multiple cycles for
each of the following: backwash, brine/slow rinse, fast rinse and brine tank refill with
treated water on either a pre-fill or post-fill basis. A minimum of two relay output signals
shall be available to be controlled by the microprocessor to allow output signals based on
time, a specific regeneration cycle window or volume of processed water from the meter
output signal or both. An optional Service Alarm capability shall be included that can be
programmed on time, volume of gallons processed or both with both a display on the dot
matrix screen and to allow for a relay output for an external signal/alarm.

METER: (1) Two-inch inline stainless steel electronic meters. Each meter shall be
accurate from 1.5 — 150 gallons per minute at +/- 5%.

TWIN ALTERNATING: Twin alternating system shall utilize the proven and reliable
12V drive system of the control valve to operate the 3-way piston driven (MAV)
motorized alternating valve for alternating purposes. The MAYV valve shall have full 2”
ports for minimal pressure loss and can provide treated or non-treated water regeneration.
MAYV valve shall be operated by the control valves 12-volt electronic microprocessor.
The MAYV has a sight glass to view which unit is on line and which is on stand by without
removing any covers. The software that operates the MAV valve for alternating provides
the option of an added rinse feature which is a bed freshener cycle and is initiated on the
standby unit when the unit that has been on standby mode for greater than 12 hours. After
12 hours of no flow, at 6:00am and/or 6:00pm, whichever comes first, an alternation
occurs. This rinse option minimizes hardness or iron leakage from a stagnant bed.

Brine Tank: Brine tank shall have listed minimum salt capacity, and shall be constructed
of polyethylene material with polyethylene cover. Brine tank shall have safety overflow
float valveand air check system.

Resin vessels shall be 125 psig design working pressure fiberglass material, Park
International or equal, to contain a full 2 cubic feet of resin plus the gravel to cover the
distribution tube and maintain the specified freeboard.

H. WS-1/WS-2: Equal to Hellenbrand TNT-300-24, WQA S-100 tested:

10 Mineral CF
280,000 gr. (100 LBS) Med. Salt Capacity

120 gpm Flow Rate @ 15 psi
170 gpm Flow Rate @ 25 psi
1,100 Ibs Brine Tank Salt Storage

Manufacturers: Subject to compliance with requirements, provide commercial water
softeners of one of the following: Capitol Water Softener, Culligan International,
Hellenbrand, Marlo, or approved equal
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2.6 SEDIMENT SEPERATOR TANKS (SST-1)

A

General: Provide a 3000 gallon heavy duty grease interceptor for exterior installation
complying with SPS 382.34 (5) (c) and suitable for installation under drive way.

Type: Class 3, construct of 5000 psi concrete with tank design conforming to ASTM C-
1227-90, ASTM C 890-06, ASTM C 318-02 and ASTM 1613-06. Include sanitary tees or
baffles at inlet and outlet. All joints shall be sealed watertight. Concrete shall contain
Xypex C-1000 mix. Provide built-up (stronger) top when dirt cover is more then 7 ft.

Manholes: Provide 2 manholes, one at each section, with extensions to grade elevation.
Covers shall be cast iron, bolted and sealed, equal to NF R6462 or equal. Each cover
shall be permanently marked with the words SEDIMENT SEPERATOR TANKS.

Manufacturers: Subject to compliance with requirements, provide concrete tank as
manufactured by Crest Precast Inc. or equal.

2.7 GREASE INTERCEPTOR (GI-1)

2.8

A

D.

E.

General: Provide High Density Polythylene with minimum 3/8” uniform wall thickness.
Interceptor shall be furnished for below grade installation. Interceptor shall be built in
accordance to ASME A112.14.3 (type C) with field adjustable riser system, built-in flow
control. Built-in test caps and three outlet options. Interceptor flow rate shall be 100 gpm
(125 total). Interceptor grease capacity shall be 1,076 Ibs.; Cover shall be provided
water/gas tight seal and have minimum 2,000 Ibs. load capacity. Maximum operating
temperature 190°F continuous.

Provide teleglide field adjustable riser to extend access covers to grade.

Install to meet required inverts, provide extension to grade as required. Contract shall
meet all Wisconsin plumbing code requirements and manufacturers’ installation
requirements.

System based on Schier GB-250

Acceptable manufactures, schier, Rockford, JR Smith, or approved equal.

IN-LINE CIRCULATOR PUMPS: (CP-1)

A

General: Provide in-line circulator pump where indicated with capacity as shown on
plans.

Type: Horizontal, oil lubricated, designed for 125 psi working pressure, 225°F
continuous water temperature and specifically designed for quiet operation.

Body: Bronze for domestic water service.

Shaft: Stainless steel or carbon steel with stainless steel or bronze sleeve, integral thrust
collar.
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Bearings: Two horizontal sleeve bearings designed for circulating oil.
Seal: Mechanical, with carbon seal face rotating against ceramic seat.

Motor: Nonoverloading at any point on pump curve, open, dripproof, sleeve bearings,
quiet operating, rubber mounted construction, built-in thermal overload protection.

1. See Section 22 05 13 for efficiency requirements.
2. See Schedule on drawings for pump requiring variable frequency drives.

Coupling: Self-aligning, flexible coupling.
Manufacturer: Subject to compliance with requirements, provide in-line booster pumps of

one of the following: Amtrol, Inc.; Armstrong Pumps, Inc.; Bell & Gossett ITT;
Dunham-Bush, Inc.; Taco, Inc.; Grundfos or approved equal.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

EXAMINATION

A

Examine areas and conditions under which water heaters are to be installed. Do not
proceed with work until unsatisfactory conditions have been corrected in manner
acceptable to Installer.

INSTALLATION OF OIL INTERCEPTORS

A

B.

Install components in accordance with manufacturer's instructions and approved product
data submittals.

Set plumb, level, and rigid.

INSTALLATION OF WATER SOFTENERS

A

General: Set level and plumb, orient so controls and devices requiring service are easily
accessible.

Piping: Connect piping with unions and shut off valves with bypass line.
Field Quality Control: Install, start up and test and adjust in accordance with

manufacturer's recommendations. Cycle softeners and adjust for specified exchange rate,
regeneration time, consumption, backflow rate, etc. Provide initial salt fill of brine tank.

INSTALLATION OF WATER HEATERS

A

General: Install water storage tank and heater in accordance with manufacturer's
installation instructions. Install unit plumb and level, firmly anchored in location
indicated, and maintain manufacturer's recommended clearances.
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3.5

3.6

3.7

Support: Provide cradles and place unit on concrete pad, orient so controls and devices
needing service and maintenance have adequate access.

Piping: Connect inlet hot water and outlet hot water piping to unit with shutoff valves and
unions. Connect recirculating water line to unit with shutoff valve, check valve, and
union. Extend relief valve discharge to closest floor drain, or as indicated.

Gages: Provide thermometers on inlet and outlet piping of water storage tank, in
accordance with Section 22 05 00.

Field Quality Control: Start-up, test, and adjust water storage heater in accordance with
manufacturer's start-up instructions. Check and calibrate controls. Provide certificate of
factory test, where specified.

INSTALLATION OF SEDIMENT SEPERATOR TANKS

A

Install tanks where indicated and connect to sewer inlet and outlet piping. Confirm grade
elevation and piping inverts. Install in accordance with manufacturer's published
installation instructions and per Wisconsin Plumbing Code SPS 382.34 (3).

Install cleanouts in inlet piping at all changes in direction.

Excavate for sediment separator tanks, setting precast bases on granular compacted base
of 6” stone or sand under %:”. Base material shall support weight of tank and back fill
without settlement. Seal joints between base, top sections, risers and castings with EZ
stick mastic per ASTM C990. Back Fill and compact soil around grease interceptor in
127 lifts. Back fill material to be dry and under 3” size. Tank shall be vacuum tested after
installation to insure structure is water tight per ASTM 1663-06 using 4 inch of mercury
for 5 minutes or to meet state codes. (use if job is requiring exterior tank)

INSTALLATION OF GREASE INTERCEPTOR

A

B.

Install grease interceptor where indicated and connect to sewer inlet and outlet piping.
Confirm grade elevation and piping inverts. Install in accordance with manufacturer's
published installation instructions and per SPS 382.34 (5).

Install cleanouts in inlet piping at all changes in direction.

INSTALLATION OF PUMPS

A

Install pumps where indicated, in accordance with manufacturer's published installation
instructions, with recommended clearances provided for service and maintenance.

Install in-line pumps supported from piping system and hanger.

Basins: Install sump pump basins in indicated locations and connect to sewer inlets.
Brace interior of basin in accordance with manufacturer's instructions, to prevent
distortion or collapse during concrete placement. Refer to Division 3 for concrete work;
not work of this section. Set cover over basin, fasten to top flange of basin. Install so
cover is flush with finished floor.
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D. Install high-pressure, multi-stage, centrifugal pumps per manufacturer’s
recommendations with vibration isolated mounting frame on concrete housekeeping pad
provided by others.

E. Provide piping, accessories, hangers, supports, anchors, valves, meters, gages, vibration
isolation as indicated for complete installation.

F. Check alignment and where necessary realign shafts of motors and pumps within
recommended tolerances by manufacturer's service representative.

G. Lubricate pumps before start up. Start up in accordance with manufacturer's instructions.

END SECTION 22 30 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

DIVISION 22 - PLUMBING

SECTION 22 42 00 - PLUMBING FIXTURES

PART 1 - GENERAL

11

1.2

1.3

14

15

RELATED DOCUMENTS
A Applicable provisions of Division 1 shall govern work under this section.

B. Refer to Division 22 sections for domestic water and soil and waste piping systems used
in conjunction with plumbing fixtures; not work of this section.

DESCRIPTION OF WORK

A Provide plumbing fixtures and trim as indicated in this section. The Contractor shall
check fixture schedules for convenience but is required to furnish all fixtures complete
with trim, etc. necessary to the work and as reasonably indicated or implied.

SUBMITTALS

A Product Data: Submit manufacturer's pump specifications, installation and start-up
instructions, and current accurate pump characteristic performance curves with selection
points clearly indicated.

B. Maintenance Data: Submit maintenance data and spare parts lists. Include this data in
maintenance manual.

QUALITY ASSURANCE

A Fixture descriptions are an indication of minimum quality and do not express preference
as to manufacturer. Fixtures may be Kohler or Elkay as specified, American Standard or
approved equal.

B. Comply with applicable portions of State of Wisconsin Plumbing Code pertaining to
materials and installation of plumbing fixtures. Comply with applicable ANSI and PDI
standards pertaining to plumbing fixtures, handicapped fixtures and fixture supports.

Provide UL and ARI labels on electric water coolers.
PRODUCT DELIVERY, STORAGE AND HANDLING
A Deliver plumbing fixtures in factory fabricated containers. Handle carefully to prevent

breakage, chipping and scoring of finish. Do not install damaged units; replace and
return to manufacturer.
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PART 2 - PRODUCTS

2.1

2.2

PLUMBING FIXTURES

A

Provide factory-fabricated fixtures of type, style and material indicated. For each fixture
provide trim, carrier, seats, valves, etc. as indicated on plumbing fixture schedule and as
required for proper operation.

PLUMBING FITTINGS, TRIM AND ACCESSORIES

A

Where fittings, trim and accessories are exposed, provide bright chrome plated or
polished stainless steel units. Provide copper or brass where not exposed.

Water Outlets: Provide commercial quality faucets, valves, or dispensing devices of type
and size as indicated. Include manual shutoff valves and supply stem pipes to permit
outlet servicing without shutdown of water supply system.

Vacuum Breakers: Provide where required by Code including locations where water
outlets are equipped for hose attachment.

P-Traps: Include removable P-traps where drains are indicated for direct connection. All
brass sink and lavatory tailpieces and traps shall be 17 gage.

Carriers:

1. Lavatory Supports: Cast iron supports, having tubular steel uprights with
concealed arms and sleeves, mounted on adjustable headers with escutcheons and
complete with heavy cast iron short feet, alignment trusses and mounting
fasteners.

Fixture Bolt Caps: Provide manufacturer's standard exposed fixture bolt caps to match
fixture finish.

Escutcheons: Provide chrome plated sheet steel escutcheons with friction clips where
fixture supplies and drains penetrate walls in exposed locations.

Supplies and Stops for Lavatories and Sinks: Polished chrome plated, loose keyed angle
stop having 1/2" inlet and 3/8" 0.d. x 12" long flexible tubing outlet and wall flange and
escutcheon.

Supplies and Stops for Tank Type Water Closets: Polished chrome plated, loose keyed
angle stop having 1/2" inlet and 3/8" 0.d. x 12" long flexible tubing outlet with collar and
wall flange and escutcheon.

PLUMBING FIXTURES

FLOOR DRAIN (FD-1): Smith No. 2005-A round top floor drain with 4" outlet and 8” brass
strainer head. Provide cast iron body for all fixtures in mechanical rooms.

FLOOR DRAIN (FD-2): Smith No. 2005-A round top floor drain with 2" outlet and 5" nickel
bronze plated strainer head.
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FLOOR DRAIN (FD-3): Smith No. 2142-g round top floor drain with sediment bucket. 12"
diameter nickel bronze strainer head and 4" outlet. 3 1/2" deep removable slotted sediment
bucket with lift bar.

FLOOR DRAIN (FD-4): Smith No. 2142-G-SC (Additional solid cover) round top floor
drain with sediment bucket. 12" diameter nickel bronze strainer head and 4" outlet. 3 1/2"
deep removable slotted sediment bucket with lift bar. (Order solid cover in addition to
grate for special events to exclude dirt entering floor drain)

FLOOR SINK (FS-1) JR SMITH No. 3441 12” Square strainer head, acid resistant coated.
10” deep receptor with sediment bucket. 4” outlet. - 28 sg.in. free area.

FLOOR SINK (FS-2) (CONCESSION AREAS) JR SMITH No. 3440-12 (1/2 A.R.C grate)
12” Square top less grate, acid resistant coated. 10” deep receptor with dome strainer, 4”
outlet. — 26 sqg. in. free area.

TRAP GUARD
Proset trap guard or equivalent. "Provent Trap Guard. Insert unit into rarely used floor drains
to prevent trap from running dry.

TRENCH DRAIN (TD-1): Aco Drain S300K system, with slotted ductile iron grate (loading
rating Class E), galvanized steel frame, and all accessories for a complete system of length
indicated on Drawings. Minimum built-in base slop 0f 0.6% to drain connections.

HOSE BIBB (HB-1) (1/2” Supply): Woodford Model 65 series, automatic draining,
freezeless wall hydrant with 3/4" hose connections, vacuum breaker and key operated valve.
Contractor shall be responsible for unit length to suit installation condition.

HOSE BIBB (HB-2) (3/4” Supply): Woodford Model 65 series, automatic draining,
freezeless wall hydrant with 3/4" hose connections, vacuum breaker and key operated valve.
Contractor shall be responsible for unit length to suit installation condition.

HOSE BIBB (HB-3) (3/4” Supply): Woodford Model 24 series, automatic draining,
freezeless wall hydrant with 3/4" hose connections, vacuum breaker and key operated valve.
Contractor shall be responsible for unit length to suit installation condition.

Reuse existing 6 gty lavatory faucets.

LAVATORY (L-1): Kohler, "Kingston" K-2007, wall-mounted, vitreous china, with single
hole faucet centered on sink and wall mounting concealed arm carrier. Size shall be 21" x
18". ADA.

Faucets: Chicago Faucet Metering faucet 3500-E2805ABCP, ADA, 4” spout .5 gpm vandal
proof aerator, MVVP Metering Adjustable Cycle Time Closure Cartridge, Chrome Plated solid
brass construction. Perforated grate drain, with 1-1/4" tailpiece.

ADA Mounting Height: 34” floor to rim.

Waste: Kohler K-9000, 1-1/4" cast brass "P" trap.

Color: Selected by Architect.
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LAVATORY (L-2): Kohler, "Kingston™ K-2005, wall-mounted, vitreous china, with 4"
faucet centers and wall mounting concealed arm carrier. Size shall be 21" x 18". ADA.
Faucets: American Standard faucet 6114-111-002, ADA, 4” spout 1.5 gpm vandal proof
aerator, less pop-up drain, rod & hole. Chrome Plated solid brass construction. Perforated
grate drain, with 1-1/4" tailpiece.

ADA Mounting Height: 34” floor to rim.

Waste: Kohler K-9000, 1-1/4" cast brass "P" trap.

Color: Selected by Architect.

WATER CLOSET (WC-1): Handicap, Kohler K-4302 “Highcrest”, top spud supply, vitreous
china, elongated bowl, floor mounted, with 2-1/4" passageway complete with Manual Sloan
dual flush WES-111 (1.6/1.1 gpf) gallons per flush valve assembly. Include K-4670-CA
elongated solid plastic seat with stainless steel check hinge and open front, less cover.

Mount valve with handle towards open side of stall, per ADA.

Mounting Height: 16-1/2" floor to rim.

WATER CLOSET (WC-2): Handicap, Kohler K-3519, "Highline Pressure Lite" vitreous
china, siphon action Sloan flushmate, elongated toilet with 2-1/4" trapway. With Kohler No.
K-4650-CA Anti-microbial white elongated solid plastic seat with check hinge and open
front, less cover. 1.0 gallon flush. Mount valve with handle towards open side of stall, per
ADA.

Mounting Height: 17%" floor to rim; ADA Compliant.

URINAL (U-1/U-2): Kohler K-4904-ET Bardon 1/8 gpf manually operated system, vitreous
china, washout action wall urinal with 3/4" top spud inlet. 2" IPS outlet, vandal resistant
outlet strainer.

Sloan 186 -.125 flush valve, .125 (1/8) gallon flush.

Mounting Height: 17" floor to rim for Handicap (ADA) unit (1 per toilet room) and 22 floor
to rim for remaining units in the room, unless noted otherwise on Drawings.

MOP BASIN (MB-1): Fiat Model MSB-2424, 24"x24"x10"D, stainless steel or brass drain,
body and combination dome strainer and lint basket.

Chicago Faucet No. 911 fitting with 892-G vacuum outlet and No. 633 handles.

Fiat No. 832-AA hose and hose bracket.

Fiat No. 889-CC mop hanger.

Fiat No. E-77-AA, vinyl bumper guard.

SINK (S-1): Elkay Model LR-1918 Lustertone, 18 gage, 304 stainless steel, self-rim, single
compartment sink with undercoating and 2 faucet holes, bowl size 16”x11.5”x7.5” (LXWxD).
Chicago No. 895-317E35ABCP deck-mounted with 3.5" spout, 1.5 gpm aerator, and 3/8”
inlet tubes.

Strainer basket with neoprene stop and 1-1/2" tailpiece.

1-1/2" cast brass trap.
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SINK (S-2): Elkay Model ESSB2520C, 14 gauge, type 304 stainless steel service sink, 25"L
x 19-1/2"W x 12"D, self-rimming.

Chicago No. 305-VBRXKCP, panel-mounted sink fitting with 3/4” threaded hose outlet
(Provide ASSE 1011 Vacuum breaker), Ceramic ¥” Turn Operating cartridge, 2-3/8” lever
handles, and 2-1/2” spout.

Material: Solid brass with chrome plate finish. For HW and CW. ADA compliant.
Acid-resistant strainer basket with neoprene stop and 1-1/2" tailpiece.

1-1/2" cast brass trap.

1/2" IPS angle stops.

SINK (S-3): Chicago No. 897-CP-369-PR, Wall-mounted faucet with 3/4” threaded hose
outlet (Provide ASSE 1011 Vacuum breaker), XT Ceramic ¥” Turn Operating cartridge, 2-
3/8” (369) lever handles, and 2-1/2” spout with pail hook and wall brace.

Material: Solid brass with chrome plate finish. For HW and CW. ADA compliant.
Provide FD-1 floor drain.

EMERGENCY FIXTURE THERMOSTATIC MIXING VALVE (TMV-1):

Shall meet ANSI Z358.1-2009 with integral dial thermometer. Valve shall have a low lead
content, intregal strainer checkstops on inlets and meet NSF 61 certification. Unit shall have
an adjustable set point with temperature range of +/- 3 degrees F and capacity of 6 GPM @
20 PSI. Mixing Valves shall have built- in cold water bypass, and positive shutoff of hot
water supply when cold is lost.

EMERGENCY EYEWASH (EW-1): Bradley S19224DCPT. Wall-mounted with 10”
stainless steel bowl. Eye wash with dust cover. Unit includes tailpiece and p-trap.

Valve: Chrome plated 1/2" IPS stay-open ball valve, hand operated push flag handle.
Integral flow control to assure steady flow under varying water supply conditions.

Sign: 14" x 3-1/2" sign designed for wall mounting, reading; "EMERGENCY EYEWASH
FOUNTAIN."

ROOF DRAIN (RD): Jay R. Smith Figure No. 1015 C-R-CID with deck clamp, sump
receiver, and cast iron dome. Coordinate installation requirements with roof slab insulation.
Drain size to be as indicated on drawings.

OVERFLOW ROOF DRAIN (ORD-1) Jay R. Smith Figure No. 1080 C-R-CID with deck
clamp, sump receiver, and cast iron dome. Coordinate installation requirements with roof
slab insulation. Drain size to be as indicated on drawings. Provide 1770 down spout nozzle at
termination, 12” A.F.F.

Reuse existing 6 gty shower valve assemblies on Non-ADA showers.

SHOWER (SH-1): Shower unit and accessories are by others.

Symmons 1-901S-22-131 (Surface mounted shower system) through wall piping
configuration with soap dish, ball joint adjustable spray head, pressure balancing shower with
standard 2.5 gpm shower head.

Smith No. 2010-B square top shower drain with 3" outlet and 6™ nickel bronze strainer head.
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SHOWER (SH-2): ADA Shower unit and accessories are by others.

Symmons 1-901S-FSB-22-HC (Surface mounted shower system) through wall piping
configuration with soap dish, pressure balancing shower with standard 2.5 gpm shower head,
and addition shower head with 60” flexible metal hose with inline vacuum breaker, and 30”
mounting slide bar. ADA Compliant.

Smith No. 2010-B square top shower drain with 3" outlet and 6" nickel bronze strainer head.

PART 3 - EXECUTION

3.1

3.2

INSTALLATION

A

Examine roughing-in work of domestic water and waste piping systems to verify actual
locations of piping connections prior to installing fixtures. Rough in shall be coordinated
with floor base height. All piping at the wall shall be above the base. Also examine floor
and substrates and conditions under which fixture work is to be accomplished. Correct
any incorrect locations of piping and other unsatisfactory conditions.

Install plumbing fixtures of types and where shown and at indicated heights in
accordance with drawings, manufacturer's written instructions and roughing-in drawings.
Ensure that plumbing fixtures comply with requirements and serve intended purposes.

Fasten plumbing fixtures securely to indicated supports or building structure and ensure
that fixtures are level and plumb. Secure plumbing supplies behind or within wall
construction so as to be rigid and not subject to pull or push movement.

Install barrier free fixtures in compliance with IBC 1108 and 3408, COMM 52, 69 and
Federal ADA Accessibility Guidelines. Install barrier free lavatory traps parallel and
adjacent to wall and supplies and stops elevated to 27" above floor to avoid contact by
wheelchair users.

Cover pipe penetrations with escutcheons. Exposed traps, stops, piping and escutcheons
to be chrome plated brass, same items in concealed locations may be of rough brass
finish.

CLEAN AND TEST

A

Clean plumbing fixtures of dirt and debris upon completion of installation. Protect
fixtures from damage during remainder of construction period.

Inspect each unit for damage. Remove and replace damaged units with new units. Test
fixtures for proper operation upon water pressurization. Correct or replace
malfunctioning units.

Furnish special wrenches and other devices necessary for servicing fixtures and trim to
Owner. Furnish 1 device for every 10 units.

END SECTION 22 40 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 05 00 - HVAC GENERAL PROVISIONS

PART 1 - GENERAL

11

1.2

1.3

14

15

RELATED DOCUMENTS

A
B.

Applicable provisions of Division 1 shall govern work under this section.
Refer to Section 07 84 13 — Through-Penetration Fire stop Systems

CODES AND PERMITS

A

B.
C.

Perform all work in strict accordance with the requirements of the State of Wisconsin
Heating, Ventilation and Air Conditioning Code and State of Wisconsin Plumbing Code.
Requirements outlined therein shall be minimum requirements as related to this work.

Arrange for Code required inspections and pay for same if not covered by permit costs.

Arrange and pay for required meter deposits and utility extension costs.

DESCRIPTION OF WORK

A

Provide all labor, materials, equipment, tools and services for complete and fully
operational systems of heating, ventilating and air conditioning as indicated or reasonably
implied by drawings and specifications. If an item is shown or specified, it shall be
considered sufficient for inclusion as part of this contract work.

Contractor shall verify all job conditions at the site and report any discrepancies to the
Engineer immediately.

WORK PRIORITY AND COORDINATION

A

Contractor, his mechanics and subcontractors shall cooperate with all others so
construction may proceed without hindrances and in all cases to the best interests of the
Owner. Confer with others regarding any work that may affect this work and arrange
piping, ductwork, equipment, etc. in proper relation to that of others. Coordinate prior to
installation the arrangement of HVAC work as related to plumbing, fire protection,
electrical and general construction work.

DRAWINGS

A

The drawings are schematic in nature indicating the general location of equipment,
ductwork, piping, and apparatus. While the sizes and locations have been indicated, the
Contractor shall properly adjust his work to meet conditions as they actually exist on the
premises. Equipment, ductwork, and piping arrangements shall provide adequate and
acceptable clearance for entry, servicing and maintenance. Minor adjustments shall be
discussed with the Engineer with the view to convenience of operation and
noninterference with other work. The Engineer reserves the right to change the location
of any pipe, duct or piece of equipment to suit conditions, with no added cost to the
Owner if the requested change does not modify the scope of work. Should the particular
equipment, which any contractor proposes to install, require other space conditions, other
utility service, or other structural support than those indicated on the drawings, the
Contractor shall arrange for such changes with other affected Contractors and with the
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1.6

1.7

1.8

1.9

1.10

Architect. Required changes shall be noted on the submittal cover sheet. Should changes
become necessary the Contractor shall make such changes at his expense.

SUBMITTALS

A

Furnish shop drawings on all items as indicated in individual sections. Indicate
specification section number on each submittal. Refer to section 01 33 00 for general
submittal requirements.

Furnish 2 sets of Operating and Maintenance manuals for the Owner. Include standard
operating instructions and complete repair parts lists for items of equipment and controls.
Include a summary of maintenance procedures required monthly, yearly, etc. for all
equipment. Include a copy of all stamped submittals at the front of each section. Submit
in binders with index and section tabs to Engineer for approval.

REMODELING WORK

A

Wherever remodeling work or demolition of existing equipment, ductwork, piping, and
appurtenances is a part of plans and specifications, Contractor shall visit the site and
thoroughly examine all existing conditions. Designated equipment shall be turned over
to the Owner at a place and time so designated with all other items removed from the site
by the Contractor. Provide all required work necessary for interconnection of existing
services with new system and coordinate any down-time with the Owner to minimize
disruption to their activities.

Contractors shall notify the Architect at least 10 days prior to the bid closing date of any
deviations or required changes that are noticed. No allowance for additional costs for
work related to existing conditions will be permitted after bidding unless proof of hidden
work, breakage or damage could not be determined by inspection or examination by the
Contractor.

HOUSEKEEPING

A

This Contractor shall periodically remove debris caused by his operations. On
completion he shall remove all debris from his work and leave same neat and clean, ready
for use by the Owner.

PROTECTION OF MATERIALS AND EQUIPMENT

A

Materials and equipment shall be protected at all times. This Contractor shall be
responsible for all damage caused directly or indirectly by his workmen. Pipe and duct
openings shall be closed with caps or plugs during installation. Equipment shall be
tightly covered and protected against dirt, water, and chemical or mechanical injury. At
the completion of all work, the equipment shall be thoroughly cleaned and delivered to
the Owner in a condition satisfactory to the Engineer.

Equipment shall not be used during construction unless approved in writing by the
Engineer. Equipment used during construction shall be returned to the original condition,
which may include such items as replacing filters, cleaning coils, and cleaning ducts

PAINTING

A

All equipment shall have manufacturer's standard baked enamel finish and shall not be
job painted "unless otherwise specified". Equipment in finished rooms shall have color
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1.11

1.12

selected by Engineer from manufacturer's standard colors. All required touch up painting
of prefinished surfaces is by this Contractor.

MECHANICAL IDENTIFICATION

A

Every piece of equipment, starters, disconnect, etc. shall be stenciled with identifying
number and area or rooms served, neatly printed and applied on or near item as approved
by Engineer. Motors and equipment nameplates and applicable UL labels shall be in
place, free from dirt, grease or paint when Project is turned over to Owner.

Label all accessible piping with direction of flow arrows and stenciled 1-1/2” identifying
letters or snap-on plastic self-coiling sheets with 1” letters and flow arrows. Stencil with
black enamel on a light background or light enamel on a black background. Snap-on
plastic labels shall be held firmly in place without the use of adhesive, straps, or tape.
Label at intervals of not less than every 30" and at points where piping passes through
walls, floors or roofs on both sides of partition.

Provide 1-1/4" diameter brass valve tag with stamp engraved piping system abbreviation
and sequenced valve number. Attach to valve with brass chain. Provide a neatly typed
valve schedule stating valve number, service and location. Furnish copies in operating
instruction manuals. Exclude HVAC terminal valves.

INSTRUCTIONS

A

The Contractor shall review with the Owner's representative complete operating and
maintenance procedures for equipment and systems installed under this contract. Provide
1 day of instruction during normal working hours when systems are fully operational and
before final payment.

PART 2 - PRODUCTS

2.1

QUALITY REQUIREMENTS

A

Items indicated on the drawings and in the specifications are listed by manufacturer in
order to describe minimum quality requirements.

Materials and equipment shall conform to requirements of Wisconsin Administrative
Code.

All materials and equipment furnished shall be new and shall be the standard products of
manufacturers regularly engaged in the production of HVAC and Controls materials and
equipment.

PART 3 - EXECUTION

3.1

NOT USED

END SECTION 23 05 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 230513 - ELECTRICAL PROVISIONS OF HVAC WORK

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A

Applicable provisions of Division 1 shall govern work under this section.

DESCRIPTION OF WORK

A

Extent of electrical provisions to be provided as mechanical work is indicated in other
Division HVAC sections, on drawings and as further specified in this section.

Types of work normally recognized as electrical but provided as mechanical, specified or

partially specified in this section, include but are not necessarily limited to the following:

1. Motors for mechanical equipment.

2. Starters for VFD controlled motors. (All other starters shall be provided by
Electrical Contractor).

3. Wiring of field mounted control switches and similar mechanical-electrical
devices provided for mechanical systems to equipment control panels.

Refer to Division 23 Controls sections for control system wiring.
1. Refer to other Division 23 sections for specific individual mechanical equipment
electrical requirements.

Refer to Division 26 sections for starters, junction boxes and disconnect switches
required for motors and other electrical units of mechanical equipment.

SUBMITTALS

A

Listing, Motors of HVAC Work: Concurrently with submittal of mechanical products
listing (Basic Mechanical and Division 1 requirements), submit separate listing showing
rating, power characteristics, application (connected equipment) and general location of
every motor to be provided with mechanical work. Submit updated information promptly
when and if initial data is revised.

QUALITY ASSURANCE

A

Coordination With Electrical Work: Wherever possible, match elements of electrical
provisions of HVAC work with similar elements of electrical work specified in Division
26 sections. Comply with applicable requirements of Division 26 sections for electrical
work of this section that is not otherwise specified.

Standards: For electrical equipment and products comply with applicable Wisconsin
Electrical Code and the NEMA standards and refer to NEMA standards for definitions of
terminology herein. Comply with all applicable requirements of the NEC (NFPA 70),
NEMA MG-1, IEEE, and ANSI. All motors shall be U.L. listed for specified service.
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PART 2 - PRODUCTS

2.1

MOTORS

A

Manufacturer: Except where item of mechanical equipment (which otherwise complies
with requirements) must be integrally equipped with motor produced by another
manufacturer, provide equipment motors manufactured by one of the following:

Allis-Chalmers Corporation Baldor Electric Company
Century Electric Division, Inc. Louis Allis Div.; Litton Industrial Products, Inc.
Reliance Electric Company Marathon Electric Manufacturing Corporation

Motor Characteristics: Except where more stringent requirements are indicated, comply
with the following requirements for motors of mechanical work:

1. Temperature Rating: Rated for 40°C environment with maximum 50°C
temperature rise for continuous duty at full load (Class A Insulation).

2. Starting Capability: Each motor capable of making 2 cold and 1 hot starts per
hour.

3. Phases and Current Characteristics: Provide squirrel-cage induction polyphase

motors for 1/2 Hp and larger and provide capacitor start single phase motors for
1/3 Hp and smaller unless otherwise indicated. Coordinate current characteristics
with power specified in Division 26 sections and with individual equipment
requirements specified in other Division 23 requirements. For 2 speed motors
provide two separate windings on polyphase motors. Do not purchase motors
until power characteristics available at locations of motors have been confirmed
and until rotation directions have been confirmed.

4. Frequency Characteristics: Variable frequency motors shall be capable of
operating between 6-60 HZ. Motors shall be performance matched to variable
frequency drives.

5. Service Factor: 1.15 for polyphase motors and 1.35 for single-phase motors.

6. Power Factor: 0.85 minimum, without external capacitor correction at full load.

Motor Construction: Provide general purpose, continuous duty motors, Design "B"

except "C" where required for high starting torque.

1. Frames: type “T” or “U”.

2. Bearings: Ball or roller bearings with inner and outer shaft seals, externally
regreasable for regular maintenance. Where belt drives and other drives produce
lateral or axial thrust in motor, provide bearings designed to resist thrust loading.
Refer to individual sections of Division 23 for fractional Hp light-duty motors
where sleeve type bearings are permitted.

3. Enclosure Type: Except as otherwise indicated, provide open dripproof motors
for indoor use where satisfactorily housed or remotely located during operation
and provide guarded dripproof motors where exposed to contact by employees or
building occupants. Provide weather protected Type | for outdoor use, Type Il
where not housed. Refer to individual sections of Division 23 for other enclosure
requirements.

Overload Protection: Provide built-in thermal overload protection and where indicated
provide internal sensing device suitable for signaling and stopping motor at starter.

Noise Rating: Provide "Quiet" rating on motors located in occupied spaces of building.

Efficiency: All motors 1 HP and above shall be "Energy Efficient™" or "High Efficiency".
Provide motors having minimum efficiency as scheduled when tested in accordance with
NEMA MG-1 and IEEE Standard 112.
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MOTOR NOMINAL FULL LOAD EFFICIENCY SCHEDULE
----- Open Drip-Proof Motors------

MOTOR - ominal Motor Speed-------
HP 1200 rpm 1800 rpm 3600 rpm

1 82.5 85.5 80.0

1-1/2 86.5 86.5 85.5

2 87.5 86.5 86.5

3 89.5 89.5 86.5

5 89.5 89.5 89.5

7-1/2 91.7 91.0 89.5

10 91.7 91.7 90.2

15 924 93.0 91.0

20 924 93.0 924

25 93.0 93.6 93.0

30 93.6 94.1 93.0

40 94.1 94.1 93.6

50 94.1 945 93.6

60 95.0 95.0 94.1

75 95.0 95.0 945

----Totally Enclosed Fan-Cooled----
MOTOR - Nominal Motor Speed------
HP 1200 rpm 1800 rpm 3600 rpm

1 82.5 85.5 78.5

1-1/2 87.5 86.5 85.5

2 88.5 86.5 86.5

3 89.5 89.5 88.5

5 89.5 89.5 89.5

7-1/2 91.7 91.7 91.0

10 91.7 91.7 91.7

15 924 924 91.7

20 924 93.0 924

25 93.0 93.6 93.0

30 93.6 93.6 93.0

40 94.1 94.1 93.6

50 94.1 945 94.1

60 945 95.0 94.1

75 95.0 954 945

G. Name Plate: Provide metal name plate on each motor indicating full identification of

manufacturer, ratings, characteristics, construction, special features and similar
information.

2.2 STARTERS (Variable Frequency Drive Motors) AND ELECTRICAL DEVICES AND WIRING

A Motor Starter Manufacturer: Except where item of mechanical equipment must be
integrally furnished with motor starter produced by another manufacturer, provide motor
starters for mechanical equipment manufactured by single one of the following:
Allen-Bradley Company,Cutler-Hammer, Inc., Square D Company

B. Motor Starter Characteristics: Comply with NEMA standards and NEC. Provide Type |
general purpose enclosures (unless noted otherwise) with padlock ears and with frames
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and supports for mounting on wall, floor or panel as indicated. Where starter location is
not within sight of motor, provide disconnect switch at motor. Provide type and size of
starter as shown on electrical drawings (or as recommended by motor manufacturer and
equipment manufacturer for applicable protection and start-up condition); refer to
individual equipment sections for basic load requirements.

1. Magnetic Starters: Provide magnetic starters for motors 1/2 Hp and larger and for
smaller motors where interlock or automatic operation is indicated. Include the
following:

a. Maintained contact push buttons and pilot lights properly arranged for
single speed or multispeed operation as indicated.
b. Trip free thermal overload relays, each phase.

Interlocks, pneumatic switches and similar devices as required for
coordination with control requirements of Division 23 Controls sections.

d. Built in 120-volt control circuit transformer, fused from line side, where
service exceeds 120 volts.

Externally operated manual reset.
. Undervoltage release or protection.

g. Starters serving motors 25 HP or greater shall be a reduced voltage type.
"Soft" start is required for all motors over 25 Hp or provided with
electronic "soft start" equipment. See schedules for additional
requirements.

2.3 EQUIPMENT FABRICATION

A

General: Fabricate mechanical equipment for secure mounting of motors and other
electrical items included in work. Provide either permanent alignment of motors with
equipment or adjustable mountings as applicable for belt drives, gear drives, special
couplings and similar indirect coupling of equipment. Provide safe, secure, durable and
removable guards for motor drives, arranged for lubrication and similar running
maintenance without removal of guards.

Belt Drives: Where indicated or required for speed adjustment, provide V belts of proper
size and number. Belts for motors of 3 Hp or less shall have a capacity of 200% of motor
capacity. Belts for motors of 5 Hp and larger shall have a capacity of 175% of motor

capacity.
1. Maximum belt speed shall be 5000 fpm.
2. Sheaves shall be fixed type, except Dodge Taper-lock or equivalent may be used

prior to final TAB work.

PART 3 - EXECUTION

3.1 INSTALLATION

A

Install motors on motor mounting systems in accordance with motor manufacturer's
instructions, securely anchored to resist torque, drive thrusts and other external forces
inherent in mechanical work. Secure sheaves and other drive units to motor shafts with
keys and Allen set screws, except motors of 1/3 Hp and less may be secured with Allen
set screws on flat surface of shaft. Unless otherwise indicated, set motor shafts parallel
with machine shafts.
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B. Deliver starters for VFD motors and wiring devices which have not been factory installed
on equipment unit to electrical Installer for installation.

END SECTION 23 0513

RFB No. 313072
ELECTRICAL PROVISIONS OF HVAC WORK
230513-5



THIS PAGE INTENTIONALLY LEFT BLANK



ALLIANT ENERGY CENTER PAVILION
Project No. 2013 027

SECTION 23 05 14 - VARIABLE FREQUENCY DRIVES

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Applicable provisions of Division 1 shall govern work under this section.

1.2 DESCRIPTION OF WORK

B. Extent of variable frequency drive work is indicated by drawings and by
requirements of this section.

C. Refer to Division 26 sections for disconnect switches and power wiring to line
voltage devices; not work of this section.
D. Refer to Section 23 09 93 (DDC Automatic Control Sequences) for control used

in conjunction with variable frequency drive; not work of this section.

1.3 SUBMITTALS

E. Product Data: Submit manufacturer's data on variable frequency drives with
applicable options; input and output performance; voltage, phase, current and
over-current characteristics; physical dimensions and weight; installation
instructions; protection features and rated environment operating conditions.
Submit wiring diagram and block diagrams for variable frequency drives
incorporating specified options.

F. Maintenance Data: Submit maintenance data and spare parts lists. Include
product data and submit in maintenance manual.

14 QUALITY ASSURANCE

G. Electrical Standards: Provide electrical products that have been tested, listed and
labeled with Underwriter's Laboratory (UL) or Electrical Testing Laboratory
(ETL). Comply with NEC and NEMA as applicable to wiring methods,
materials, construction and installation of variable frequency drives.

15 DELIVERY, STORAGE AND HANDLING

H. Provide factory shipping cartons for each piece of equipment. Maintain through
shipping, handling and storage as required to prevent equipment damage. Store
equipment inside and protected from weather.

PART 2 - PRODUCTS

2.1 VARIABLE FREQUENCY DRIVES

l. Design and Construction:
1. The variable speed drive system shall consist of the following:

a. Variable frequency drive and motor.
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10.

11.

b. Bypass contact for operation with electronic "Soft Start" through

bypass.
C. Step-up or step-down transformer as required.
d. Isolation transformer (if required to meet line notch

requirement).
Variable speed drives shall be of the solid state, constant torque, modular
type, with a variable frequency/voltage output. Drives shall use solid
state electronics to affect necessary control functions including control of
specified parameters and protection of the motor and drive when
abnormal conditions are encountered.
Converter section shall be of the full wave diode bridge designs for
motors up to 100 HP.
Output inverter section may be of the 6-step voltage source or PWM
design.
Internal control and sensing circuitry shall be electrically isolated from
the main power supply to the drive.
Provide one normally open and one normally closed auxiliary contactor
in each drive. These contacts shall be activated upon drive failure of any
kind, including safety shutdowns. Contacts are intended to be used for
remote monitoring of drive operation by the central energy management
system.
Drive enclosure shall be of NEMA 1, gasketed construction, free
standing with hinged and lockable door. Provide door mounted
disconnect switch to prevent access to enclosure with power on.
Operating and monitoring devices mounted on the front cover shall
include:

a Circuit breaker with door interlocked handle.
b Operating mode selector switch marked "manual-off-automatic."
C. Manual speed control potentiometer.
d. Manual switch to select power through VFD or bypass.
e "Power On" light with push-to-test feature.
f Inverter fault indicator light with push-to-test feature.

1) Speed indicating meter (0 to 100%).
Where indicated on plans, provide a separate bypass section to house
bypass wiring, contactors, relays and all other necessary bypass
equipment required to manually bypass the VFD unit in the event of a
VFD failure. Bypass equipment shall allow for a "soft" start of motor
when on bypass. Soft start shall be electronic type.
Full nameplate motor horsepower with specified service factor shall be
available to driven device (i.e. fan, pump) when motors are being
operated.
Motors furnished with variable frequency drives shall have 1.15 service
factor and be equipped with Class F (H) insulation.

Performance Requirements:

1.
2.

Drives shall be able to start into a rotating load without damage.
Convertor section line noise shall be limited to a voltage distortion factor
of 1% or less, line notch depth of 1% or less (except PWM with diode) as
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defined in IEEE Standard 519-1981. Line reactors shall be provided by
drive manufacturer as required to meet this standard.

Units shall be suitable for input power of 460 volts, 3 phase, 60 Hz.
Drives shall be equipped with a fixed or adjustable current limiting
control device. Capability shall be provided to limit output current to a
maximum of 150% of rated current. Acceptable input power tolerance
shall be +10%, -5% voltage +20% frequency.

Output power shall be suitable for driving standard NEMA B design, 3
phase AC induction motors at full rated speed with capability of 10:1
turndown. Drives shall have capability to ride through a momentary
power outage with duration of 3 cycles.

Drives shall be of auto-reset into a rotating load after a present,
adjustable time delay following a power outage. After 3 restart attempts,
drive shall shut down.

Control Features:

1.

Control circuits shall be compatible with a 4 to 20 ma, DC isolated and
ungrounded control signal when in the automatic mode and from manual
speed potentiometer in the manual mode.

Drives shall be provided with devices to permit field adjustment of
minimum and maximum output frequency.

Drives shall be equipped with devices allowing field adjustment of
acceleration and deceleration rates. Capability shall exist to allow motor
speed to increase from start to full speed in a period of 60 seconds, field
adjustable. Adjustability that provides for lower acceleration rates is
acceptable.

Drives shall be equipped with a fixed or adjustable current limiting
control device. Capability shall be provided to limit output current to a
maximum of 150% of rated current.

Protection Features:

1.

Drives shall shutdown upon activation of any one of the safety devices.
Electronic protection circuits shall provide an orderly shutdown without
fuse of components loss. A visual indication shall be provided on the
drive to indicate alarm conditions.

Drive circuits shall be fully protected for the following conditions:

Instantaneous overcurrent.

Input power under or overvoltage (+1% - 5%).
Single or three phase short circuit.
Overtemperature.

Output overcurrent.

Drives shall be further equipped with DC bus and control circuit fusing,
grounded chassis, fault reset pushbutton, magnetic motor starter overload
relays and LED diagnostic indicators.

Provide input MOV protection up to 3000 volts, in accordance with
ANSI C37.90A-1974.

Drive shall be capable of starting into a rotating load without failure of
drive components.

® o0 o

Quality Assurance Testing:
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1. Complete drive assembly shall be subjected to a heat stress test under full
load for a period of 48 consecutive hours at 40°C (104°F).

2. Field performance testing of variable frequency drive assemblies to
determine compliance with specified performance requirements will be
performed at the owner's discretion. The cost of initial testing will be
borne by the unit manufacturer. Should drive be found to be deficient in
any performance category, drive manufacturer will be required to make
any and all changes necessary to bring units into compliance with
performance guidelines as specified. The cost of changes and the cost of
retest will be borne by the unit manufacturer.

3. Variable frequency drive manufacturer's representative shall perform
post installation testing of each drive in the presence of the owner's
representative.

a. General inspection to verify proper installation.

b. Determine the reaction of the drives to a power interruption by
simulation of a short and a long power outage. Duration of the
simulated outages shall be 2 seconds and 60 seconds in length
respectively.

C. Determination that drive is adequately protected during change
of operational mode by switching drives from VFD to bypass
mode and from bypass mode to VFD mode.

d. Determine the voltage distortion factor and line notch depth on
the line side of isolation transformer (if one has been provided)
or line side of variable frequency drive (if an isolation
transformer has not been provided). Test procedures to conform
with IEEE Standard 519-1981, "Guide for Harmonic Control and
Reactive Compensation of Static Power Convertors."

N. Associated Equipment:

1. Provide each drive with a Class H insulation, dry type isolation
transformer mounted in NEMA 1 enclosure. Transformer primary
winding to be provided with 4 taps (2-1/2% increments), two above and
two below full rated primary voltage. Rated at 1150C.

2. Provide transformers with a heavy gage, ventilated enclosure with baked
enamel finish. Ventilation openings shall be designated to prevent the
entry of rodents.

3. Transformer to be shielded type. Electrostatic shield to be copper,
enveloping the full height of the winding. Secondary voltage and ground
taps shall be rigidly mounted for convenient front wiring access.

0. Manufacturer: Subject to compliance with requirements, provide variable
frequency drives of one of the following: ABB; Allied; Bradley; Eaton; Emerson;
Graham; Louis Allis; Robicon; Reliance; Square D; Toshiba; or approved equal

PART 3 - EXECUTION

3.1 INSTALLATION
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P. Install variable frequency drives as indicated, in accordance with manufacturer's
written instructions and with recognized industry practices to ensure installation
complies with requirements. Isolation transformers shall not be mounted directly
below VFD unit but shall be mounted above or adjacent to VFD. Comply with
requirements of NEC and applicable portions of NECA "Standard of Installation
pertaining to general electrical installation practices.

Q. Coordinate with other electrical and mechanical work including power wiring,
disconnects, temperature controls, etc. to interface installation of variable
frequency drives with other work.

R. All electrical wiring, both line and low voltage, including interconnecting wiring
between VFD and bypass/starter shall be installed in metal conduit and in
accordance with all electrical sections of this specification and all applicable

codes.
S. Startup, Operation and Maintenance:
1. Manufacturer shall provide the service of a factory trained engineer to

approve the installation; startup, test and adjust units for proper
operation; and instruct and train the owner's maintenance personnel in
the operation and maintenance of the units. Manufacturer's
representative shall demonstrate operational capability of units during
instruction and training period.

2. Manufacturer shall provide a line notch test at startup and certify that the
system meets the requirements. If the test fails, corrective action is
required by the manufacturer.

3. Upon completion of this service, submit a complete report including
startup and test log signed by the manufacturer's representative.

END SECTION 23 05 14
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 230519 - GAUGES

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS
A Applicable provisions of Division 1 shall govern work under this section.
B. Air filter gages are specified in 23 41 00 — Air Treatment Equipment.

C. Air flow stations are specified in Pneumatic/Electric Temperature Controls.

DESCRIPTION OF WORK

A Extent of gages required by this section is indicated on drawings and/or specified
in other Division 23 sections.

B. Gages furnished as part of factory fabricated equipment are specified as part of
the equipment assembly in other Division 23 sections.

C. Types of gages specified in this section include the following:
Temperature gages

SUBMITTALS

A. Product Data: Submit catalog cuts, specifications, installation instructions and
dimensioned drawings for each type of meter and gage. Include scale range,
ratings and calibrated performance curves, certified where indicated.

B. Maintenance Data: Submit maintenance data and spare parts lists for each type of
meter and gage. Include this data in Maintenance Manual.

QUALITY ASSURANCE
A UL Compliance: Comply with applicable UL standards pertaining to meters and
gages.

B. ANSI and ISA Compliance: Comply with applicable portions of ANSI and
Instrument Society of America (ISA) standards pertaining to construction and
installation of meters and gages.

C. Certification: Provide meters and gages whose accuracies, under specified
operating conditions, are certified by manufacturer.

PART 2 - PRODUCTS

2.1

TEMPERATURE GAGES
A Manufacturers:
1. Subject to compliance with requirements, provide glass thermometers of

one of the following: Ashcroft; Marsh; Trerice (H.O.) Company; Weiss
(Albert A.) & Son, Inc.; Weksler; or approved equal.

B. Thermometers for installation BELOW 7° AFF:
RFB No. 313072
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1. General: Provide glass thermometers of materials, capacities and ranges
indicated, designed and constructed for use in service indicated.

2. Case: Die cast aluminum finished in baked epoxy enamel, glass front,
spring secured, 9" long.
3. Adjustable Joint: Die cast aluminum, finished to match case, 180°

adjustment in vertical plane, 360° adjustment in horizontal plane, with
locking device.

4. Tube and Capillary: Red liquid filled, magnifying lens, 2% scale range
accuracy, shock mounted.

5. Scale: White faced, permanently etched black markings.

6. Stem: Copper plated steel or brass, for separable socket, length to suit
installation.

7. Range: Conform to the following:
a. Air: -20° to 120°F with 2°F scale divisions, or
b. Air (Heating): 30° to 180°F with 2°F scale divisions

Thermometers for installation ABOVE 7’ AFF:

1. General: Provide remote mounting dial thermometers of materials,

capacities and ranges indicated, designed and constructed for use in
service indicated.

2. Case: Die cast aluminum finished in baked epoxy enamel, glass front,
back flanged casing, 3-1/2” diameter scale.

3. Connecting tube: Stainless steel capillary with stainless steel interlocked
spiral armor. Bottom connection to case.

4. Tube and Capillary: Liquid or gas filled, 2% scale range accuracy,
temperature compensated, capable of field calibration.

5. Scale: White faced, permanently etched black markings.

6. Stem: Copper plated steel or brass, for separable socket, length to suit
installation.

7. Range: Same as above.

PART 3 - EXECUTION

3.1 INSTALLATION OF TEMPERATURE GAGES

A

General: Install temperature gages below 7’ AFF in vertical upright position and
tilted so as to be easily read by observer standing on floor. Install remote read
thermostats on a suitable rigid surface, with readout between 4’ to 6 AFF.

Locations: Install in the following locations and elsewhere as indicated on
drawings:
1. At mixed air, and discharge air in each air handling unit.

END SECTION 23 05 19
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 05 29 — SUPPORTS AND ANCHORS

PART 1 - GENERAL

11

1.2

1.3

RELATED DOCUMENTS

A Applicable provisions of Division 1 shall govern work under this section.
1. Section 23 05 48 - Vibration isolation used in conjunction with work of this
section.

DESCRIPTION OF WORK

A Extent of supports, anchors and seals required by this section is indicated on drawings
and/or specified in other Division 23 sections.

B. Supports, anchors and seals furnished as part of factory fabricated equipment are
specified as part of the equipment assembly in other Division 23 sections.
QUALITY ASSURANCE

A Manufacturers: Firms regularly engaged in manufacturer of supports, anchors and seals
of types and sizes required, whose products have been in satisfactory use in similar
service for not less than 5 years.

B. Code Compliance: Comply with applicable ANSI codes pertaining to product materials
and installation of supports, anchors and seals for pressure piping.

C. UL and FM Compliance: Provide products that are Underwriters Laboratories listed and
Factory Mutual approved.

D. MSS Standard Compliance:

1. Provide pipe hangers and supports of which materials, design and manufacture
comply with ANSI/MSS SP-58.
2. Select and apply pipe hangers and supports, complying with MSS SP-69.

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS OF HANGERS AND SUPPORTS

A Manufacturer: Subject to compliance with requirements, provide hangers and supports of
one of the following: Copper B-Line; Erico; Fee & Mason Manufacturing; Grinnell/Anvil
International; Caddy, Cooper, Unistrut or approved equal. Grinnell model numbers are
listed an example of required quality.

HORIZONTAL PIPING HANGERS AND SUPPORTS

A General: Except as otherwise indicated, provide factory fabricated horizontal piping
hangers and supports complying with ANSI/MSS SP-58 of one of the following types
listed, selected by Installer to suit horizontal piping systems in accordance with
manufacturer's published product information. Use only one type by one manufacturer
for each piping service. Select size of hangers and supports to exactly fit pipe size for
bare piping and to exactly fit around piping insulation with saddle or shield for insulated
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2.3

2.4

2.5

O 0

I o mm

piping. Provide copper plated hangers and supports for copper piping systems. For
plenum return applications ensure hangers meet UL 2043 flame and smoke testing.

Adjustable Steel Clevises: (1/2" - 2") Grinnell Fig. 65 or 260.
Adjustable Steel Clevises: (2-1/2" - 30") Grinnell Fig. 260.

Saddle w/ U-Bolt: Grinnell Fig. 191 (2” — 6”) and 259 (8” — 30”) including steel pipe
base support and cast iron floor flange.

Clips: Grinnell PS 1100 (Non-Hanging).

Pipe Slides and Slide Plates: Grinnell 438, Type 2 and 3.

Pipe Guide: Grinnell Fig. 254 or 255.

Tubing channel clips: Caddy TSM/TSMI or Cooper B-Line BPIC/BPRC series.

VERTICAL PIPING CLAMPS

A

B.

General: Except as otherwise indicated, provide factory fabricated vertical piping clamps
complying with ANSI/MSS SP-69 of one of the following types listed, selected by
Installer to suit vertical piping systems, in accordance with manufacturer's published
product information. Select size of vertical piping clamps to exactly fit pipe size of bare
pipe. Provide copper plated clamps for copper piping systems.

Two Bolt Riser Clamps: Grinnell Fig. 261.

HANGER ROD ATTACHMENTS

A

B.
C.

General: Except as otherwise indicated, provide factory fabricated hanger rod
attachments complying with ANSI/MSS SP-69, of one of the following MSS types listed,
selected by Installer to suit horizontal piping hangers and building attachments in
accordance with manufacturer's published product information. Use only one type by
one manufacturer for each piping service. Select type of hanger rod attachments to suit
hanger rod size.

1/2” & 3/8”: Grinnell 89.
5/8” to 1-1/2”: Grinnell 228.

BUILDING ATTACHMENTS

A

moow

General: Except as otherwise indicated, provide factory fabricated building attachments
complying with ANSI/MSS SP-69 of one of the following MSS types listed, selected by
Installer to suit building substrate conditions, in accordance with manufacturer's
published product information. Select size of building attachments to suit hanger rods.
Provide copper plated building attachments for copper piping systems.

Concrete Inserts: Grinnell Fig. 282 and 281.
Welded Attachments: Grinnell Fig. 66.
Pipe Hanger Flange: Grinnell Fig. 153 (3 hole).

Steel Brackets: One of the following for indicated loading:

1. Light Duty: (600#) Grinnell 194
2. Medium Duty: (1200#)Grinnell 195
3. Heavy Duty:  (2400#)Grinnell 199
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2.6

2.7

2.8

SPRING HANGERS AND SUPPORTS

A

B.
C.

General: Except as otherwise indicated, provide factory fabricated spring hangers and
supports complying with ANSI/MSS SP-58 and 69, of one of the following MSS types
listed, selected by Installer to suit piping systems, in accordance with manufacturer's
published product information. Use only one type by one manufacturer for each piping
service. Select spring hangers and supports to suit pipe size and loading.

Spring Cushion Hangers: Grinnell Fig. 82.
Spring Cushion Roll Hangers: Grinnell Fig. 178.

ROOF MOUNTED SUPPORT SYSTEMS

A

B.

General: Curb base must be made of 100% recycled rubber and polyurethane prepolymer
with a uniform load capacity of 500 pounds per linear foot of support. Base shall be 6
inches wide and 6 % inches high by length required to support multiple pipes. Steel frame
shall be 14 gauge strut galvanized per ASTM A653 or 12 gauge strut galvanized per
ASTM A653 for bridge series. Attaching hardware to be zinc-plated threaded rod, nuts
and attaching hardware per ASTM B633.

Equal to Dura-Blok as manufactured by Cooper B-line.

MISCELLANEOUS MATERIALS

A
B.
C.

Metal Framing: Provide products complying with NEMA STD ML 1.
Steel Plates, Shapes and Bars: Provide products complying with ANSI/ASTM A36.

Cement Grout: Portland Cement (ANSI/ASTM C150, Type I or Type I11) and clean
uniformly graded, natural sand (ANSI/ASTM C404, Size No. 2). Mix at a ratio of 1.0
part cement to 3.0 parts sand by volume with a minimum amount of water required for
placement and hydration.

Heavy-Duty Steel Trapezes: Fabricate from steel shapes selected for loads required; weld
steel in accordance with AWS standards.

Pipe Guides: Provide factory fabricated guides of cast semi-steel or heavy fabricated steel
consisting of a bolted two section outer cylinder and base with a two section guiding
spider bolted tight to pipe. Size guide and spiders to clear pipe and insulation (if any) and
cylinder. Provide guides of length recommended by manufacturer to allow indicated
travel.

PART 3 - EXECUTION

3.1

3.2

PREPARATION

A

Proceed with installation of hangers, supports and anchors only after required building
structural work has been completed in areas where the work is to be installed.

Correct inadequacies including (but not limited to) proper placement of inserts, anchors
and other building structural attachments. Attachments to structural steel shall be
completed prior to installation of structural fireproofing.

INSTALLATION OF BUILDING ATTACHMENTS
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3.3

3.4

3.5

Install building attachments at required locations within concrete or on structural steel
prior to installation of structural fireproofing for proper piping support. Space
attachments within maximum piping span length indicated in MSS SP-69.

Install additional building attachments where support is required for additional
concentrated loads including valves, flanges, guides, strainers, expansion joints and at
changes in direction of piping. Install concrete inserts before concrete is placed; fasten
insert securely to forms.

INSTALLATION OF HANGERS AND SUPPORTS

A

General: Install hangers, supports, clamps and attachments to support piping properly
from building structure; comply with MSS SP-69. Arrange for grouping of parallel runs
of horizontal piping to be supported together on trapeze type hangers where possible.
Install supports with maximum spacings complying with MSS SP-69. Where piping of
various sizes is to be supported together by trapeze hangers, space hangers for smallest
pipe size or install intermediate supports for smaller diameter pipe. Do not use wire or
perforated metal to support piping and do not support piping from other piping. Support
spacing shall be based on midspan deflection of 0.5" maximum and allowable bending
stress of 10,000 psi.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers
and other accessories. Except as otherwise indicated for exposed continuous pipe runs,
install hangers and supports of same type and style as installed for adjacent similar
piping.

Provisions for Movement: Install hangers and supports to allow controlled movement of
piping systems and to permit freedom of movement between pipe anchors and to
facilitate action of expansion joints, expansion loops, expansion bends and similar units.

Load Distribution: Install hangers and supports so that piping live and dead loading and
stresses from movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so that
maximum pipe deflections allowed by ANSI B31 are not exceeded.

INSTALLATION OF ROOF MOUNTED SUPPORT SYSTEMS

A
B.
C.

E.

Install accordance with manufactures instructions and recommendations.
If gravel top roof, gravel must be removed around and under pipe support.

Always consult roofing contractor manufacturer for roof membrane compression
capacities. If necessary, a compatible sheet of roof material (rubber pad) may be installed
under rooftop support to disperse concentrated loads and add further membrane
protection.

Gas piping support spacing subject to local code.
Use properly sized clamps to suit pipe size.

INSTALLATION OF ANCHORS

A

Install anchors at proper locations to prevent stresses from exceeding those permitted by
ANSI B31 and to prevent transfer of loading and stresses to connected equipment.

RFB No. 313072
SUPPORTS AND ANCHORS
230529-4



B. Fabricate and install anchor by welding steel shapes, plates and bars to piping and to
structure prior to installation of structure fireproofing. Comply with ANSI B31 and with
AWS standards.

C. Where expansion compensators are indicated install anchors in accordance with
expansion unit manufacturer's written instructions to limit movement of piping and forces
to maximums recommended by manufacturer for each unit.

D. Anchor Spacings: Where not otherwise indicated, install anchors at ends of principal pipe
runs, at intermediate points in pipe runs between expansion loops and bends. Make
provisions for preset of anchors as required to accommodate both expansion and
contraction of piping.

3.6 ADJUSTMENT OF HANGERS AND SUPPORTS

A Adjust hangers and supports and place grout as required under supports to bring piping to
proper levels and elevations.

3.7 EQUIPMENT BASES

A Concrete housekeeping bases shown on drawings will be provided as work of Division 3.
Furnish to Contractor, scaled layouts of all required bases with dimensions of bases and
location to column centerlines. Furnish templates, anchor bolts and accessories necessary
for base construction.

B. Provide structural steel stands to support equipment as indicated on plans and details.
Construct of structural steel members or steel pipe and fittings. Provide factory
fabricated tank saddles for tanks mounted on steel stands. Use galvanized steel when
exposed to the outside or in steam boiler rooms.

END SECTION 23 05 29
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ALLIANT ENERGY CENTER PAVILIONS

Project No. 2013 027

SECTION 23 05 48 - VIBRATION ISOLATION

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A

Applicable provisions of Division 1 shall govern work under this section.

DESCRIPTION OF WORK

A

Extent of vibration isolation work required by this section is indicated on
drawings and schedules and/or specified in other Division 23 sections.

Types of vibration isolation products specified in this section include the
following:

1 Type 1: Neoprene Pad

2 Type 2: Neoprene Mount

3 Type 3: Unhoused Spring with Neoprene

4. Type 4: Housed Spring with Neoprene

5. Type 5: Spring Hanger with Neoprene

6 Type 6: Precompressed Spring with Neoprene

7 Type 7: Spring Hanger with Deflection Indicator
8 Type 8: Spring Hanger with Neoprene

9. Type AG: Vertical Pipe Anchor and Guide

10. Type IB: Inertia Base

11. Type S: Steel Base

12. Type T:Horizontal Thrust Restraint

13. Flexible Piping Connections

14. Flexible Duct Connections

SUBMITTALS

A

Submit manufacturer's specifications, detailed drawings, performance
characteristics data and installation instructions for each type of unit required.

Include data for each type and size of unit, showing isolation efficiency, stiffness,
natural frequency and transmissibility at lowest operating speed of equipment.

For spring units, show wire size, spring diameter, free height, solid compression
height, operating height, fatigue characteristics and ratio of horizontal to vertical
stiffness.

For spring and pad type units show basis of spring rate selection for range of
loading weights.

QUALITY ASSURANCE

A

Product Qualification: Provide each type of vibration isolation unit produced by
specialized manufacturer, with not less than 5 years successful experience in
production of units similar to those required for project.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A

Manufacturer: Subject to compliance with requirements, provide vibration
isolation products of one of the following: Amber/Booth Co.; Consolidated
Kinetics Corporation; Korfund Dynamics Corporation; Mason Industries, Inc.;
Vibration Eliminator Company, Inc.; Vibration Mountings and Controls, Inc.; or
approved equal.

2.2 ISOLATION MATERIALS AND SUPPORT UNITS

A

TYPES: The type of isolator is subsequently described and an equivalent Mason
Industries model type is indicated to represent the performance and quality
specified. Any manufacturer indicated above may submit their equivalent model.
1. TYPE 1: NEOPRENE PAD

a. Neoprene pad, 60 durometer, Bridge bearing quality per AASHO
specifications. Minimum 3/4” thick.
b. Equivalent to Mason type BBP.

2. TYPE 2: NEOPRENE MOUNT

a. Double deflection neoprene mount having a minimum static
deflection of 0.35 inches. Cover all metal surfaces with
neoprene to resist corrosion. Include friction pads on both top
and bottom surfaces so mounts need not be bolted to the floor
but include bolt holes for those areas where bolting is required.
For equipment such as small vent sets and close coupled pumps,
include steel rails for use between the isolator and the equipment
to accommodate equipment overhang.

b. Equivalent to Mason type ND or type DNR (with rails).

3. TYPE 3: UNHOUSED SPRING WITH NEOPRENE

a. Combination freestanding, unhoused spring and neoprene with
rib molded antifriction base. Include leveling bolts for securing
to the equipment. Springs to be laterally stable under load and
selected so they have an additional travel to solid equal to 50%
of the rated deflection. Use height saving brackets when
appropriate to the application. Equivalent to Mason type SLF.

4. TYPE 4: RESTRAINED SPRING WITH NEOPRENE

a. Combination spring and neoprene with rib molded base similar
to Type 3 mount above, but with a housing that includes vertical
limit stops to prevent spring extension when weight is removed
such that the installed and operating heights are the same.
Maintain a minimum clearance of 1/2" around restraining bolts,
and between the housing and the spring, so as not to interfere
with the spring action. Design isolator so limit stops are out of
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contact during normal operation. Use height saving brackets
when appropriate to the application.
b. Equivalent to Mason type SLR.
5. TYPE 5: SPRING HANGER WITH NEOPRENE

a. Vibration hanger with a steel spring and 0.3" deflection neoprene
element in series. Use neoprene element molded with a rod
isolation bushing that passes through the hanger box. Select
spring diameters and size hanger box lower holes large enough
to permit the hanger rod to swing through a 30 degree arc before
contacting the hole and short circuiting the spring. Select
springs so they have a minimum additional travel to solid equal
to 50% of the rated deflection.

b. Equivalent to Mason type 30N or W30.

6. TYPE 6: PRECOMPRESSED SPRING HANGER WITH NEOPRENE

a. Vibration hanger similar to Type 5 but precompressed to the
rated deflection to keep the piping or equipment at a fixed
elevation during installation. Design hanger with a release
mechanism to free the spring after the installation is complete
and the hanger is subjected to its full load.

b. Equivalent to Mason type PC30N.

7. TYPE 7: SPRING HANGER WITH DEFLECTION INDICATOR

a. Steel spring hanger in a steel housing which include a deflection
indicator scale, designed to accommodate vertical pipe
expansion. Preset hanger at the factory for the required load.
Design hanger for 130% of rated deflection but use no more than
100% of rated deflection when selecting the hanger. Equivalent
to Mason type HES.

8. TYPE 8: SPRING HANGER WITH NEOPRENE

a. Steel spring hanger located in a neoprene cup manufactured with
a grommet to prevent short circuiting of the hanger rod.
Neoprene cup to contain a steel washer designed to properly
distribute the load on the neoprene and prevent its extrusion.
Design spring diameter and size hanger box lower hole
sufficiently large to permit the hanger rod to swing through a 30°
arc before contacting the hole perimeter and short circuiting the
spring. Select spring so it has a minimum additional travel to
solid equal to 50% of the rated deflection. Provide hanger with
an eye bolt on the spring end and provision to attach the housing
to the flat iron duct straps.

b. Equivalent to Mason type W30 or 30N.

9. TYPE AG: VERTICAL PIPE ANCHOR AND GUIDE
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All directional acoustical pipe anchor and guide consisting of a
telescopic arrangement of two sizes of steel tubing separated by
a minimum half inch thickness of heavy duty neoprene and duck
or neoprene isolation material. Provide vertical restraints of
similar material to prevent vertical travel in either direction.
Design isolation materials for a maximum allowable load of 500
psi, balanced for equal resistance in any direction. Equivalent to
Mason type ADA.

10. TYPE IB: INERTIA BASE

a.

Rectangular structural beam or channel concrete form for
floating foundation. Include support for suction and discharge
base ells for split case pump bases. Use perimeter steel members
with a minimum depth equal to 1/12 of the longest dimension of
the base but not less than 6"; base depth need not exceed 12"
unless specifically recommended by the base manufacturer for
mass or rigidity. Include concrete reinforcements consisting of
steel angles or 1/2" bars welded in place on 6" centers running in
two layers perpendicular to each other and 1-1/2" above the
bottom; provide additional steel if required by the structural
conditions. Furnish form with steel bolting templates and anchor
bolt sleeves to receive equipment anchor bolts where anchor
bolts fall in concrete locations. Use height saving brackets in all
mounting locations to maintain a base clearance of at least 1"
above the floor or housekeeping pad. Equal to Mason type KSL
or BMK.

11. TYPE S: STEEL BASE

a.

Structural steel base, rectangular in shape for all equipment other
than centrifugal refrigeration machines and pump bases which
may be "T" or "L" shaped. Include support for suction and
discharge base ells for split case pump bases. Use perimeter
steel members with a minimum depth equal to 1/10 of the
longest dimension of the base. Base depth need not exceed 14"
provided that the deflection and misalignment is kept within
acceptable limits as determined by the manufacturer. Use height
saving brackets in all mounting locations to provide a base
clearance of at least one inch above the floor or housekeeping
pad. Equal to Mason type WF.

12. TYPE T: HORIZONTAL THRUST RESTRAINT

a.

Spring element in series with a neoprene pad as described for
Type 3 mount with the same deflection as specified for the
mounting or hanger. Design the assembly so the spring element
is contained within a steel frame, so it can be preset for thrust at
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the factory, and adjusted in the field for a maximum of 1/4"
movement at start and stop. Include threaded rod and angle
brackets for attachment to both equipment and ductwork or
equipment and structure. Equivalent to Mason type WB.

2.3 FLEXIBLE PIPING CONNECTIONS

A Suitable for pressure, temperature, and fluid involved; minimum pressure rating
for any system is 125 psig at the design temperature of the fluid. Use 12 inch
minimum line length of flexible hose or length required to absorb 3/4" lateral
movement, whichever is greater.

B. Manufacturers:
1. Flexonics, Mason, Mercer Rubber, Metraflex, or approved equal.

C. Refrigerant:
1. Seamless bronze corrugated flexible hose with bronze wire braided cover
and solder type copper tube ends with the entire assembly fabricated
specifically for refrigerant duty.

2.4 FLEXIBLE DUCT CONNECTIONS

A Provide flexible duct connections wherever ductwork connects to vibration
isolated equipment or where otherwise noted. Make airtight joint. Provide
adequate joint flexibility to allow for thermal, axial, transverse and torsional
movement and also capable of absorbing vibrations of connected equipment.
Materials to be fire retardant, be UL 214 listed, and meet the requirements of
NFPA 90A.

B. MANUFACTURERS: Flexonics, Mason, Mercer Rubber, Metraflex, or
approved equal.

C. Construction: Indoor General use; Glass fiber fabric double coated with
neoprene, air and water tight, suitable for temperatures between -10 and 200 °F,
with a nominal weight of 30 ounces per square yard. Outdoor General outdoor
use; Double coated with Hypalon and suitable for temperatures between -10 to
250 °F, with a nominal weight of 26 ounces per square yard. Corrosive
environments or fume exhaust applications indoors or outdoors; Use a material
coated with Teflon that is air and water tight, suitable for temperatures between -
20 °F and 500 °F and has a nominal weight of 14 ounces per square yard.

2.5 PERFORMANCE

A. Select vibration isolation devices as indicated below or to provide not less than
95% isolation efficiency, whichever is greater.
--On Grade-- ---20 Feet--- ---30 Feet--- ---40 Feet---
Min. Min. Min. Min.
TYPE OF Iso Static Iso Static Iso Static Iso Static
E T Type Defl.In. Type Defl.In. Type Defl.In. Type Defl. In.
Bolt
AIR-COOLED
CONDENSER: ptgd 3 0.75 3 1.50 3 2.50
AIR-COOLED Bolt
CONDENSING to 3 0.75 4 1.50 4 2.50
UNITS: pad
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--On Grade-- ---20 Feet--- ---30 Feet--- ---40 Feet---

TYPE OF Iso

EQUIPMENT Type
PACKAGED AIR

HANDLING UNITS:
Suspended
Thru5 hp

7-1/2 hp and over
Thru 400 rpm -
401 rpm and over

Floor mounted with
internal fan spring
isolation
Thru5 hp 1

CENTRIFUGAL
BLOWERS
Suspended

Floor mounted

TUBULAR CENTRIFUGAL
AND AXIAL FANS:
Suspended

Floor mounted with
motor on/in fan casing

Floor mounted

PIPING CONNECTED TO
ROTATING OR
RECIPROCATING
EQUIPMENT:

DUCTWORK IN

Min. Min. Min. Min.
Static Iso Static Iso Static Iso Static
Defl. In.  Type Defl.In. Type Defl.In. Type Defl. In.

- 5 1.00 5 1.00 5 1.00
- 5 1.50 5 1.50 5 1.50
- 5 1.00 5 1.00 5 1.50
0.10 1 0.10 1 0.10 1 0.10

Use type 5-T hangers with deflection from blower minimum deflection
gui_deri Type T needed only when air thrust exceeds 10% of equipment
weight.

Us%I type 3-1B mount with deflection from blower minimum deflection
guide.

Use type 5-T hangers with deflection from blower minimum deflection
gui_deri Type T needed only when air thrust exceeds 10% of equipment
weight.

Use type 2 for 0.35" deflection, type 3 for 0.75" and type 3-S for over
0.75™ with deflection from blower minimum deflection guide. Use type
3-S-T for deflection over 4".

Type 2-1B for .35" deflection and type 3-1B for 0.75" and over with
arrangement 1 deflection from blower minimum deflection guide or any
separately mounted motor.

Flexible piping connections, and type 5 or 6 hangers for a distance of 100
piﬁe diameters or a distance of three hangers away from the equipment,
whichever is greater. Where piping i1s floor supported, the above
requirement apply, but use type 3 mounts instead of type 5 or 6 hangers.

MECHANICAL EQUIPMENT

ROOMS:

Use type 8 hanger with .75" minimum deflection for all ducts with a
cross sectional area greater than 4.0 square feet and, where either the air
velr?_(:lﬁy is great than 3500 fpm or, the pressure class is 4" water column
or higher.

BLOWER MINIMUM DEFLECTION GUIDE

Fan Speed (RPM)

--------------------- Required Deflection (Inches)--

On 20' 30' 40
Grade Floor Span Floor Span Floor Span
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175-224
225-299
300-374
375-499
500 and over

PART 3 - EXECUTION

3.1 INSTALLATION

A

0.35 3.50 4.50 4.50
0.35 3.50 3.50 3.50
0.35 2.50 2.50 3.50
0.35 1.50 2.50 3.50
0.35 0.75 1.50 2.50
General:
1. Except as otherwise indicated, comply with manufacturer's instructions

for installation and load application to vibration isolation materials and
units. Adjust to ensure that units do not exceed rated operating
deflections or bottom out under loading and are not short circuited by
other contacts or bearing points. Remove space blocks and similar
devices (if any) intended for temporary protection against overloading
during installation.

2. Anchor and attach units to substrate and equipment as required for secure
operation and to prevent displacement by normal forces and as indicated.
3. Adjust leveling devices as required to distribute loading uniformly onto

isolators. Shim units as required where leveling devices cannot be used
to distribute loading properly.

Locate isolation hangers as near overhead support structure as possible.
Install flexible duct connectors at air handling equipment greater than
200 cfm capacity. Bond flanges of flexible duct connectors to ducts and
housings to provide airtight connections. Seal seams and penetrations to
prevent air leakage.

o ks

Flexible Pipe Connectors: Install on equipment side of shut off valves,
horizontally and parallel to equipment shafts wherever possible. Provide at all
pumps, AHU coils, and fan coil units.

END SECTION 23 05 48
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 0593 - TESTING, ADJUSTING AND BALANCING

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Applicable provisions of Division 1 shall govern work under this section.

1.2 DESCRIPTION OF WORK

A Extent of testing, adjusting and balancing work is indicated by requirements of
this section and also by drawings and schedules and is defined to include all air
distribution systems, hydronic distribution systems and associated equipment and
apparatus of mechanical work. The work consists of setting speed and volume
(flow), adjusting facilities provided for systems, recording data, conducting tests,
preparing and submitting reports and recommending modifications to work as
required by Contract Documents.

B. Component types of testing, adjusting and balancing specified in this section
includes all "new" HVAC equipment and all smoke control equipment, but is not
limited to the following:

Fans Air Handling Units
Ductwork Systems Diffusers, Registers and Grilles
Air Flow Control Valves

1.3 QUALITY ASSURANCE

A Balancer shall be firm certified by National Environmental Balancing Bureau
(NEBB) in those testing and balancing disciplines similar to those required for
this project, which is not Installer of system to be tested and is otherwise
independent of project.

B. NEBB Compliance: Comply with NEBB's "Procedural Standards for Testing,
adjusting and Balancing of Environmental Systems™ as applicable to mechanical
air hydronic distribution systems and associated equipment and apparatus.

C. Industry Standards: Comply with American Society of Heating, Refrigeration
and Air Conditioning Engineers (ASHRAE) recommendations pertaining to
measurements, instruments and testing, adjusting and balancing, except as
otherwise indicated.

D. Acceptable contractors; Professional Systems Analysis Inc.; Environmental
Systems Analysis Inc.; Badger Balancing LLC or T & B Services Ltd.

14 JOB CONDITIONS

A Coordination: TAB Contractor shall coordinate with HVAC during installation of
HVAC work to insure that adequate balancing dampers and valves are provided.
Do not proceed with testing, adjusting and balancing work until work has been
completed and is operable. Ensure that there is no late residual work still to be
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completed. Do not proceed until work scheduled for testing, adjusting and
balancing is clean and free from debris, dirt and discarded building materials.

15 SUBMITTALS

A Test Report: Prepare report of test results including instrumentation calibration
reports and recommendations for correcting unsatisfactory performances in
format recommended by applicable original installer. Indicate where necessary,
modifications which exceed requirements of Contract. Submit 3 copies to
Architect (1 for Architect and 2 for Owner).

PART 2 - PRODUCTS

2.1 PATCHING MATERIALS

A Except as otherwise indicated, use same products as used by original installer for
patching holes in insulation, ductwork and housings which have been cut for test
instruments, attaching jigs and similar purposes.

B. At tester's option plastic plugs with retainers may be used to patch drilled holes
in ductwork and housings.

2.2 TESTING INSTRUMENTS

A Utilize test instruments and equipment for TAB work required of type, precision
and capacity as recommended in NEBB's standard "Procedural Standards for
Testing, Adjusting and Balancing of Environmental Systems”.

PART 3 - EXECUTION

3.1 TEST, ADJUST AND BALANCE

A Examine installed work and conditions under which testing is to be done to
ensure that work has been completed, cleaned and is operable. Do not proceed
with TAB work until unsatisfactory conditions have been corrected in a manner
acceptable to tester.

B. Test, adjust, and balance systems subsequent to significant system modifications
and submit test results. Final quantities shall be within 10% of design conditions,
while maintaining required space pressure relationships.

C. Balancing Contractor shall balance adjustable sheave fans to determine
permanent fixed sheave size. Retest fans after permanent sheaves have been
installed and submit test results.

3.2 PATCHING

A Patch holes in insulation, ductwork and housings that have been cut or drilled for
test purposes. Patch in manner recommended by original installer.

3.3 MARKING

A Mark equipment settings including damper control positions, valve indicators,
fan speed control levers and similar controls and devices to show final settings at
completion of TAB work. Provide markings with paint or other suitable
permanent identification materials.

END SECTION 23 05 93
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ALLIANT ENERGY CENTER PAVILIONS

Project No. 2013 027

SECTION 23 07 00 - MECHANICAL INSULATION

PART 1 - GENERAL

11

1.2

1.3

14

PART 2 - PRODUCTS

RELATED DOCUMENTS

A
B.
C.

Applicable provisions of Division 1 shall govern work under this section.

Section 23 31 13 - Acoustic lined air ducts.
Section 23 33 00 — Duct Accessories

DESCRIPTION OF WORK

A Provide thermal insulation for piping, ductwork and equipment as specified
herein.

B. Insulation thicknesses required for the various system types are as scheduled on
plans, as required by the Wisconsin Administrative Code, and as specified herein.
In case of conflict, the more rigid requirement shall apply. All insulation
thicknesses listed are based on a minimum thermal efficiency (R-Value) with the
intent to provide a minimum thermal efficiency.

C. Wrap access doors with approved materials and methods by rating agency.

SUBMITTALS

A Submit insulation schedule indicating service location, product type
(manufacturer), and product thickness. Include performance data for each type of
product used.

B. Certifications: Submit certifications, ESR report for material and methods or

other data as necessary to show compliance with these specifications and
governing regulations.

QUALITY ASSURANCE

A

2.1

Installer shall be firm trained and regularly engaged in the application of
mechanical insulations. Installer shall be responsible for all debris, rubbish and
damages to building parts caused by his operation.

MANUFACTURERS

A

Insulation products: Subject to compliance with requirements, provide products
of one of the following: Armstrong; Certainteed; Dow; Knauf; Johns Manville
Co.; Owens-Corning; Rubatex; or approved equals.

Jacketing products: Subject to compliance with requirements, provide products of
one of the following: Alumaguard; MFM Building Products; Venture Clad or
approved equals.
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2.2

2.3

2.4

2.5

2.6

2.7

2.8

FLAME SPREAD/SMOKE DEVELOPED RATING

A Insulation systems shall have a flame spread/smoke developed rating of 25/50 or
less.

FLEXIBLE ELASTOMERIC PIPE OR EQUIPMENT INSULATION

A. Flexible closed cell, minimum nominal density of 5.5 Ibs. per cu. ft., thermal
conductivity of not more than 0.27 at 75 degrees F, minimum compressive
strength of 4.5 psi at 25% deformation, maximum water vapor permeability of
0.05 perm inch, maximum water absorption of 0.2% by weight, rated for service
range of -20 degrees F to 220 degrees F on piping and 180 degrees F where
adhered to equipment or ductwork. Systems 1” thick or less shall have a flame
spread/smoke developed rating of 25/50 or less. Armaflex, or equal. Use only
manufacturer approved sealant.

B. Flexible pipe insulation fittings shall be fabricated from miter cut piping
insulation or sheet insulation.
FLEXIBLE FIBERGLASS DUCTWORK INSULATION

A Flexible fiberglass duct wrap shall be blanket type insulation with "K" factor of
.26 at 75°F, 1.0 Ibs./cubic foot density and aluminum foil scrim kraft facing.
Manville Microlite.

RIGID FIBERGLASS DUCTWORK INSULATION

A Rigid fiberglass ductwork insulation shall be board type insulation with "K"
factor of .25 at 75°F, 6.0 Ibs./cubic foot density and foil reinforced kraft facing.
Owens-Corning Type 705.

KITCHEN GREASE DUCT FIREPROOFING WRAP:

A Inorganic flexible fiber 2 hour fire rated duct enclosure wrap with zero clearance
to adjacent combustible construction, tested per ASTM E2336, and installed per
the requirements of an approved ESR report. Submit ESR report.

B. Provide grease duct fireproofing systems of one of the following: ConQuest
Firespray Flamebar BW11 with Unifrax FyreWrap Max 2.0, Morgan Thermal
Ceramics FireMaster FastWrap XL, or approved equal

ACCESSORIES

A Bedding Compounds: Non-shrinking, permanently flexible, compatible with
insulation.

B. Vapor Barrier Coating: Nonflammable, fire resistant, polymeric resin, compatible
with insulation.

C. Insulating Cement: ANSI/ASTM C195, hydraulic setting mineral wool.

D. Wire Mesh: Corrosive resistant metal, hexagonal pattern.

JACKETS

A. METAL JACKET: 0.016” thick aluminum, or 0.010” thick stainless steel with
safety edge.
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B. FLEXIBLE METAL JACKETING SYSTEM: Laminated, flexible, self adhering
without additional mechanical attachment, sheet-type weather proof cover for
interior or exterior use, consisting rubberized adhesive for continuous use
temperature between (-20°F to + 175°F) double layer of high density
polyethylene reinforcement and a UV resistant aluminum outer surface. Jacketing
material is to have a maximum flame spread/smoke developed index of 25/20,
per ASTM-E 84 test, 0.0000 perms water vapor permeability rating per ASTM E-
96, and mold inhibitors. Material shall have a 10 year manufacturer’s warranty to
be free from leaks caused by defects in manufacturing when the membrane is
installed according to published directions. Color to be natural aluminum.
Surface to be rough embossed. Equal to VentureClad 1577CW.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

3.5

3.6

EXTERIOR EXHAUST DUCTWORK INSULATION

A Exterior exhaust ductwork shall be insulated per schedule, from roof penetration
to exhaust fan on roof. Cover exterior insulated ducts with flexible metal jacket.

EXTERIOR SUPPLY DUCTWORK INSULATION

A Exterior supply ductwork shall be insulated per schedule, from rooftop unit
casing to roof penetration. Cover exterior insulated ducts with flexible metal
jacket.

INTERIOR SUPPLY DUCTWORK INSULATION

A Interior supply ductwork shall be insulated with rigid exterior fiberglass duct
board or flexible fiberglass duct wrap, per schedule. Vapor barrier shall be
provided. Provide sound attenuating duct liner with perforated metal covering in
main air handling unit supply and return ducts before and after supply and
exhaust/return fans, as specified in Section 23 31 13 and to points indicated on
drawings. See schedule for thickness. Interior dimensions of lined ducts to be as
noted on drawings. See schedule for thickness.

B. Where preinsulated flexible ductwork is used, wrap uninsulated flex duct
connections to sheet metal duct and to diffuser with flexible fiberglass duct wrap.

C. Where uninsulated plenum diffusers are utilized, wrap exterior of plenum with
flexible fiberglass duct wrap.

OUTSIDE AIR DUCTWORK INSULATION

A Interior outside air ductwork shall be insulated per schedule, with vapor barrier.

INTERIOR EXHAUST AIR DUCTWORK

A Exhaust air ductwork shall be insulated per schedule, as specified in Section 23
31 13 (Medium & Low pressure Ductwork) and to points indicated on drawings.

INTAKE AND EXHAUST PLENUMS INSULATION

A Intake and exhaust air plenums and louver closure panels shall be insulated as
scheduled for outside air ducts.
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3.7

3.8

3.9

3.10

EQUIPMENT INSULATION
A Insulate cold and hot surfaces of equipment as scheduled.

B. Insulate AHU access door sections, including doors and floor sections where not
internally insulated.

INSULATION INSTALLATION

A Install insulation products in accordance with manufacturer's written instructions
and in accordance with recognized industry standards to ensure that insulation
serves its intended purpose. Clean and dry surfaces prior to installation. Apply
when surfaces to be insulated are at room temperature. Use adhesives, sealers,
protective finishes, staples, bands, wires, studs, pins, clips, etc. as recommended
by manufacturer. Staples or other fasteners that may puncture vapor barrier shall
not be used on chilled water, supply air duct or condensate drains. Maintain
integrity of vapor barriers. Extend insulation without interruption through walls,
floors and similar penetrations, except where otherwise indicated. Install
protective metal shields and insulated inserts wherever needed to prevent
compression of insulation. Do not insulate over nameplates and labels, bevel and
seal around such. Fill cracks, joints, seams and depressions with bedding
compound or vapor barrier cement. Provide smooth finish on all insulated
surfaces.

B. Flexible elastomeric insulation shall be completely sealed along seams and butt
joints with full covering of adhesive on both surfaces to be joined. Insulation
shall not be stretched or forced to a longer length. Cover exterior elastomeric
insulation with 1 coat of vapor barrier mastic and flexible metal jacket.

C. Flexible fiberglass duct wrap shall be secured to ducts over 22” in wide with
weld pins, cup pins or speed clips on bottom and sides. Fasten in accordance
with the latest addition of SMACNA, but not less than 18 on center or less as
required to prevent sagging. Butt all seams and joints, cover with 4” tape and
staple tape. Vapor seal all seams, joints, and penetrations.

D. Rigid fiberglass ductwork insulation shall be impaled over suitable mechanical
fasteners attached 18" on center maximum and secured with speed washers. Seal
all joints and cracks with vapor barrier tape.

E. Flexible fiberglass equipment insulation shall be impaled over mechanical
fasteners at 18" on center maximum and secured with speed washers. Butt
adjacent sections and seal with vapor barrier tape. Apply adhesive and cover
with canvas or glass jacketing and seal with vapor barrier coating.

F. Kitchen grease duct fire proofing wrap shall be installed on ductwork and access
doors per ESR report for manufacturer’s product. Also cover the entire top
surface of each grease hood per manufacturer’s requirements to maintain the
same rating as duct.

CONDENSATE DRAIN PIPING

A Condensate drain piping from AHU drain pans, intake and exhaust plenums shall
be insulated as scheduled for cold water piping, unless piping is PVC piping.

REFRIGERANT SUCTION PIPING
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A

All refrigerant suction piping shall be insulated as scheduled. Paint insulation to
match adjacent insulation. Cover exterior piping with flexible metal jacket.

3.11 JACKETS

A

PVC jacket: Lap seams and joints a minimum of 2 inches and continuously seal
with welding solvent recommended by jacket manufacturer. Lap slip joint ends
4" without fasteners where required to absorb expansion and contraction. For
sections where vapor barrier is not required and jacket requires routine removal,
tack fasteners may be used.

Metal jacket:Lap seams a minimum of 2 inches. Secure with metal bands for
end-to-end joints, and rivets or sheetmetal screws for longitudinal joints. Rivets,
screws, and bands to be constructed of the same material as the jacket. Locate
seams on bottom for exterior applications.

Flexible metal jacket: Install per manufactures instructions by preparing the
surface by insuring insulation is clean, dry and secured. Apply with appropriate
lap joints and supports.

3.12  INSULATION SCHEDULES

Piping Service Insulation Insulation Thickness by Pipe Size
Type 1"and 1-%" 2" 5" 8" and
smaller tol-%." to4" to6” larger
Refrigerant Suction elastomeric " 1" 15" 14" 1-5"
Hot Gas Bypass rigid fiberglass 1" 15" 15" 14" 1-5"
Cool. Coil Condensate  rigid fiberglass 1" 1" 1" 1" 1"
Duct Service Insulation Type Thickness
Outside air ducts and fresh air rigid fiberglass 2"
ducts downstream of ERV

Mixed air and relief air ducts rigid fiberglass 1"
Exposed supply ducts rigid fiberglass 1"
Concealed supply ducts flexible fiberglass 15"
Exposed return/transfer ducts rigid fiberglass 1"

and those above office space
Exhaust ducts downstream rigid fiberglass 1"

of motorized backdraft dampers
Exhaust ducts exposed to weather rigid fiberglass w/ jacket 2"
Supply ducts exposed to weather rigid fiberglass w/ jacket 3"
Exhaust ducts downstream rigid fiberglass 1"

Of energy recovery units
Kitchen grease ducts fireproofing see text

(concealed) and heat recovery units
Kitchen Type I hood top fireproofing see text

A Exposed supply main and branch ducts located in the space they are serving do

not require insulation.

Double wall supply ducts do not require insulation.

Provide a protective flexible metal jacketing for all insulated piping and ducts
exposed to the weather.
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D. Provide a protective metal jacket for all insulated ducts installed at less than 6’
AFF in Mechanical rooms.

E. Exposed return ducts located in the space they are serving do not require
insulation. Exposed return ducts located in Mechanical rooms shall be insulated
as exposed ducts scheduled above. Lined ducts do not require insulation.

END SECTION 23 07 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 2309 23 - DIRECT DIGITAL CONTROL (DDC) SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A Applicable provisions of Division 1 shall govern work under this section.
B. Section 23 09 54 —Electric Temperature Control System.
C. Section 23 09 93 - Automatic Control Sequences.

1.2 DESCRIPTION OF WORK

A. Work included in this section:
1. General: The control system shall be as indicated on the drawings and described
in the specifications.
2. Direct Digital Control (DDC) technology shall be used to provide the functions
to control the mechanical systems on this project.
3. The control system shall accommodate simultaneous multiple user operation

limited only by operator password. Multiple users shall have access to all valid
system data. An operator shall be able to log onto any work-station on the
control system and have access to all appropriate data.

4. The control system shall be designed such that each mechanical system will be
able to operate under stand-alone control. In the event of a network
communication failure, or the loss of any other controller, the control system
shall continue to independently operate under control.

5. Communication between the control panels and all work-stations shall be over a
high speed peer-to-peer network. Application Specific Controllers shall be
constantly scanned by the network controllers to update point information and
alarm information.

6. All work and materials are to conform in every detail to the rules and
requirements of the Wisconsin Electrical Code and present manufacturing
standards. All material shall be new and UL approved. Wiring shall conform to
the requirements of Division 26 standards, as minimum.

B. Work not included in this section:

1. Section 23 09 53 (Electric Temperature Control Systems) work will include
furnishing and installing all field devices including; electronic sensors,
transducers, transmitters, field equipment units, all related field signal wiring,
sensor mounting, including all interlock control wiring between equipment and
non-DDC equipment.

C. Refer to other Division 23 sections for associated equipment and connections.

1.3 SUBMITTALS

A. Product Data: Submit manufacturer's specifications for each control device furnished,
including installation instructions and start up instructions. Annotated software program
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1.4

documentation shall be submitted for system sequences. Submit wiring diagram for each
electrical control device. Include Test and Commissioning Reports and Checklists.

Maintenance Data: Submit maintenance data and spare parts lists for each type of control
device. Include this data in maintenance manual.

QUALITY ASSURANCE

A.

Manufacturer: A firm regularly engaged in manufacture of DDC control equipment, of
types and sizes which are similar to required equipment and which have been in
satisfactory use for not less than 3 years, in similar service.

Acceptable systems are:

1.Johnson Controls (Madison Office) — Base bid
2.Honeywell - Alternate

3.Siemens Building Technologies - Alternate

Installer: A local office of one of the above listed manufacturers specializing and
experienced in DDC systems interfacing with electric control system installation for not
less than 3 years. All work shall be done by qualified mechanics in the direct employ of
this temperature control manufacturer or franchised holder with factory-trained
mechanics and electricians. Installer response time during the warrantee period shall be
four (4) hours or less (24 hours/day, 7 days/week).

Codes and Standards: Meet requirements of all applicable standards and codes, except
when more detailed or stringent requirements are indicated by the Contract Documents,
including requirements of this Section.

1. Underwriters Laboratories: Products shall be UL-916-PAZX listed.
2. National Electrical Code — NFPA 70.

3. Federal Communications Commission — Par J.

4, ASHRAE/ANSI 135-2001 (BACnet).

5. NEMA Standards.

All products used in this installation shall be new, currently under manufacture, and shall
be applied in similar installations for a minimum of 2 years. Spare parts shall be
available for at least 5 years after completion of this contract.

DDC Standards: DDC manufacturer shall provide written proof to the Owner that the
equipment being provided is in compliance with FCC Rules Governing the Control of
Interference Caused by Digital Electronic Equipment to Radio Communications (1979
amendment to Part 15, subpart J). Verification shall be included with shop drawings.

Certified performance test reports shall be submitted by the control supplier on all the
major control-instrument components such as transmitters, multiplies, and controllers.
Testing and reporting procedures similar to the procedures outlined in SAMA Standard
PMC 20-1-1973.

Commissioning Protocol: Manufacturer shall utilize a commissioning protocol consisting
of, as a minimum, a checklist with sign-off for each DDC point and controlling devise

indicating;

1. Installed and wired.

2. Tested for proper operation.

3. Graphic display installed.

4. Graphic display correctly representing field conditions.
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1.5 DELIVERY, STORAGE AND HANDLING

A Provide factory shipping cartons for each piece of equipment and control device. Store
equipment and materials inside and protected from weather.

PART 2 - PRODUCTS

2.1 MATERIALS AND EQUIPMENT
A. General:

1.

Provide a Johnson Controls Application and Data Server, software and PC. The
ADS shall network two JCI NAE engines located in the expo building, one at the
Coliseum, one in the Administration building and the NCE provided for this
project into one system. Provide all software, programming, workstation user
views and commissioning for the networked BAS.

Provide one JCI network control engine to serve Building 1 and a JCI field
equipment controller in Building 2 for control of the specified equipment.
Provide DDC control products in sizes and of capacities as required, conforming
to manufacturer's standard materials and components as published in their
product information; designed and constructed as recommended by manufacturer
and as required for application indicated.

System shall be capable of operating with 120 VAC power supply, fully
protected with a shutdown-restart circuit and complete with scaling multipliers,
arithmetic relays, 3-mode P.1.1/D. or P.1.D. analog controllers, digital display,
input keyboard, and associated hardware and software.

The DDC system shall be capable of maintaining complete control, including all
I/0 signaling, upon a power outage until the emergency power is available (15
minute minimum). In addition, the software RAM shall be battery protected for
a 24 hour power outage.

B. OPERATOR INTERFACE

1.

Operator Interface. Furnish 1 PC based workstation as shown on the system
drawings. Each of these workstations shall be able to access all information in
the system. These workstations shall reside on the same high-speed network as
the building controllers, and also be able to dial into the system.

Workstation information access shall use the BACnet Protocol. Communication
shall use the Ethernet or ARCNET Physical/Data Link layer protocol. Remote
communications shall use the BACnet Point to Point Physical/Data Link Layer
Protocol.

Hardware. Each operator work-station shall consist of:

a. Personal Computer. Furnish IBM compatible PCs or Laptops, as well as
all required serial, parallel and network communication ports and all
cables. The CPU shall operate at a minimum of 1.8 GHz. A minimum of
128 Megabytes of video, 2 Gigabytes of RAM, one CD/DVD drive, and
a 160 Gigabit hard disk. A two-button mouse will also be provided. The
PC shall have a minimum of a 15" SVGA monitor.

b. Modems. Furnish auto-dial 56k telephone modems or 10/100 ethernet
cards as required for remote access.
C. Printers. Each work station shall have 1 printer and associated cables.
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4,

BACnet. The PCWS shall read and write BACnet objects (Analog input,
analog output, analog value, binary input, binary output, binary value,
device) and allow their use in system applications as described below.

System Software

a.

Operating System. Furnish a commercially available, concurrent multi-
tasking operating system.
System Graphics. The Operator Workstation software shall be
graphically oriented. The system shall allow display of up to 10 graphic
screens at once for comparison and monitoring of system status. Provide
a method for the operator to easily move between graphic displays and
change the size and location of graphic displays on the screen. The
system graphics shall be able to be modified while on line. An operator
with the proper password level shall be able to add, delete, or change
dynamic points on a graphic. Dynamic points shall include analog and
binary values, dynamic text, static text, and animation files.
Custom Graphics. Custom graphic files shall be created with the
use of a graphics generation package furnished with the system
that uses the mouse. The graphics generation package shall
provide the capability of capturing or converting graphics from
other programs such as Designer, or AutoCAD and to create and
modify graphics that are saved in industry standard formats such
as PCX, TIFF, and GEM.
Graphics Library. Furnish a complete library of standard HVAC
equipment such as chillers, boilers, air handlers, terminals, fan
coils, and unit ventilators as well as standard symbols for other
equipment including fans, pumps, coils, valves, piping, dampers,
and ductwork.
Engineering Units. Unit selection shall be able to be customized
by locality to select the desired units for each measurement.
Engineering units on this project shall be: Standard Inch Pound.

System Applications. Each workstation shall provide operator interface and off-
line storage of system information. Provide the following applications at each
workstation.

a.

Automatic System Database Save and Restore. Each workstation shall
store on the hard disk a copy of the current database of each building
controller, which shall be updated whenever a change is made in any
panel in the system.

Manual Database Save and Restore. A system operator with the proper
password clearance shall be able to archive the database from any system
panel and store on magnetic media.

System Configuration. The workstation software shall provide a
graphical method of configuring the system. The user with proper
security shall be able to add new devices, assign modems to devices, and
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obtain a visual riser diagram of the system, allowing for future system
changes/additions.

Context sensitive on-line help to assist the operator in operation and
editing of the system.

Security. Each operator shall be required to log on to the system with a
user name and password in order to view, edit, add, or delete data.
System security shall be selectable for each operator. The system
supervisor shall set passwords and security levels for all other operators
to restrict the operator’s access for viewing and/or changing each system
application, full screen editor, and object.

System Diagnostics. The system shall automatically monitor the
operation of all workstations, printers, modems, network connections,
building management panels, and controllers, annunciating the failure of
any device to the operator.

Alarm Processing. Any object in the system shall be configurable to
alarm in and out of normal state. The operator shall be able to configure
the alarm limits, warning limits, states, and reactions for each object in
the system. Actions shall include logging, printing, starting programs,
displaying messages, dialing out to remote stations, paging, providing
audible annunciation or displaying specific system graphics. Each of
these actions shall be configurable by workstation and time of day.
Trend Logs. The operator shall be able to define a custom trend log for
any data in the system. This definition shall include interval, start-time,
and stop-time. Trend intervals of 1, 5, 15, 30, and 60 minutes as well as
once a shift (8 hours), once a day, once a week, and once a month shall
be selectable. Trend data shall be able to be viewed and printed from the
operator interface software. They shall also be storable in a tab delimited
ASCII format for use by other industry standard word processing and
spreadsheet packages.

Alarm and Event Log. The operator shall be able to view all logged
system alarms and events from any location in the system. All alarms
and events that have not been cleared by the operator shall be archived to
the hard disk.

Object and Property Status and Control shall provide a method for the
operator with proper password protection to view, and edit if applicable,
the status of any object and property in the system.

Clock Synchronization. The real time clocks in all building control
panels and workstations shall be synchronized on command of an
operator. The system shall automatically adjust for daylight savings and
standard time if applicable.

Reports and Logs. Provide a reporting package that allows the operator
to select, modify, or create reports. Each report shall be definable as to
data content, format, interval, and date. Report data shall be archived on
the hard disk for historical reporting. Provide the ability for the operator
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to obtain real time logs of designated lists of objects. Reports and logs
shall be stored on the PC hard disk in a format that is readily accessible
by other standard software applications including spreadsheets and word
processing. Reports and logs shall be readily printed to the system
printer.
I. Custom Reports to easily define any system data into a daily,
weekly, monthly, or annual report.

ii. Standard Reports. The following standard system reports shall
be provided for this project. These reports shall be readily
customized to the project by the owner:

iii. Weather Data Report
iv. Tenant Override Reports

Workstation Applications Editors. Each PC workstation shall support full screen
editing of all system applications.

a. Controller - editor for each type controller and application shall allow the
operator with proper password to view and change the configuration,
name, control parameters, and system set-points.

b. Scheduling. An editor to provide a monthly calendar for each schedule,
clearly showing exception schedules and holidays. Provide a method for
allowing several related objects to follow a schedule. The advance and
delay time for each object shall be adjustable from this master schedule.
Schedules shall be able to be easily copied between objects and/or dates.

C. Equipment Coordination - Provide a full screen editor that allows
equipment to be grouped for proper operation as specified in the
sequence of operations including the coordination of VAV boxes with
their associated Air Handling Equipment.

Custom Application Programming. Provide the tools to create, modify, and
debug custom application programming. The operator shall be able to create,
edit, and download custom programs at the same time that all other system
applications are operating.

C. SYSTEM SOFTWARE

1.

System Security - User access shall be secured using individual security
passwords and user names that restrict the user to only the objects, applications,
and system functions as assigned by the system manager.

Scheduling. Provide the capability to schedule each object or group of objects in
the system including the capability for start, stop, optimal start, optimal stop, and
night economizer actions. When a group of objects are scheduled together,
provide the capability to define advances and delays for each member. Each
schedule shall consist of weekly schedules, exception schedules, holiday
schedules and optimal start/stop.

Alarm Reporting - Alarms shall be routed to the appropriate workstations based
on time and other conditions. An alarm shall be able to start programs, be logged
in the event log, printed, generate custom messages and display graphics.
Remote Communications. The system shall have the ability to dial out in the
event of an alarm to receivers including PC Workstations, and Alphanumeric
Pagers.
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Staggered Start. This application shall prevent all controlled equipment from
simultaneously restarting after a power outage.

System Calculations. Provide software required to perform operations described
in Section 23 09 93. Include software to allow instantaneous power (e.g. KW),
flow rates (e.g. L/s [GPM]) to be accumulated and converted to energy usage
data. Provide an algorithm that calculates a sliding-window KW demand value.
Provide an algorithm that calculates energy usage and weather data (heating and
cooling degree-days). These items shall all be available for daily, previous day,
monthly and the previous month.

Anti-Short Cycling - All binary output points shall be protected from short
cycling by allowing selectable minimum on and off-time.

D. BUILDING CONTROLLERS

1.

General - The Building Automation System shall be composed of one or more
independent, stand-alone, microprocessor based Building Controllers to manage
the global strategies described in System software section. Data shall be shared
between networked Building Controllers.

a. The controller shall provide a communications port for connection of the
Portable Operators Terminal using Point to Point BACnet physical/data
link layer protocol or a connection to the inter-network.

b. The Building Controller shall be BACnet Class 3 device and perform the
following BACnet Functional Group Services: Clock, Reinitialize.

Communications. Each Building Controller shall reside on a BACnet inter-
network using the Ethernet or ARCNET Physical/Data Link layer protocol. Each
Building Controller shall also perform routing to a network of Custom
Application and Application Specific Controllers.

Memory. The Building Controller shall maintain all BIOS and programming
information in the event of a power loss for at least 72 hours.

E. CUSTOM APPLICATION CONTROLLERS

1.

General - The Building Automation System shall be composed of one or more
independent, stand-alone, microprocessor based Building Controllers to manage
the local strategies described in System software section. Data shall be shared
between networked Controllers. The operating system of the Controller shall
manage the input and output communications signals to allow distributed
controllers to share real and virtual point information and allow central
monitoring and alarms.

a. Controller hardware shall be suitable for the anticipated ambient
conditions. Controllers used outdoors and/or in wet ambient shall be
mounted within NEMA Type 4 waterproof enclosures, and shall be rated
for operation at -40 F to 150 F. Controller used in conditioned ambient
shall be mounted in dust-proof enclosures, and shall be rated for
operation at 32 F to 120 F.

F. APPLICATION SPECIFIC CONTROLLERS

1.

General - Application specific controllers (ASC) are microprocessor-based DDC
controllers which through hardware or firmware design are dedicated to control a
specific piece of equipment. They are not fully user programmable, but are
customized for operation within the confines of the equipment they are designed
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to serve. Each ASC shall be capable of stand-alone operation and shall continue
to provide control functions without being connected to the network.
Environment - Controllers used outdoors and/or in wet ambient shall be mounted
within NEMA Type 4 waterproof enclosures, and shall be rated for operation at -
40 F to 150 F. Controller used in conditioned ambient shall be mounted in dust-
proof enclosures, and shall be rated for operation at 32 F to 120 F.

G. COMMUNICATIONS

1.

4,

This project shall comprise a BACnet inter-network. All PC Workstations and
Building Controller components shall meet ASHRAE / ANSI Standard 135-
1995, BACnet. Each BACnet device shall operate on the BACnet physical/data
link protocols specified for that device as defined earlier in this section.

All Building Controllers shall have a communications port for connections with
the operator interfaces. This may be either an RS-232 port for Point to Point
connection or a network interface node for connection to the Ethernet or
ARCNET network.

Remote operator interface via a 9600 or faster baud modem shall allow for
communication with any and all controllers on this network. Communications
services over the internetwork shall result in operator interface and value passing
that is transparent to the internetwork architecture.

The time clocks in all controllers shall be automatically synchronized daily.

PART 3 - EXECUTION

3.1 INSTALLATION
A. General:

1.

Install system and materials in accordance with manufacturer’s instructions,
roughing-in drawings and details on drawings. DDC functions associated with
the same system shall be controlled by the same DDC unit. Provide a local
control unit for each RTU and its associated equipment sequences.

Coordinate the electronic signal requirements with the VFD manufacturer
(Section 23 05 14) for setup procedures. Coordinate location and installation of
pressure transmitters with HVAC contractor. DDC control manufacturer shall
verify that accurate primary signals are obtainable at the transmitter locations.
Provide all DDC panels, final wiring of 1/O signals of the sequences of Section
23 09 93, software programming, and all field adjustment to meet the intent of
the control sequences.

The software programming shall include setting up trend logs (i.e. temperature,
humidity, and pressure relationships; AHU temperatures and air volumes; EF air
volumes; steam and water volumes; steam pressures; CW temperatures; etc.) and
auto-call sequences for LEVEL 1 alarms, as determined by the Owner.
Temperature Control Contractor is responsible for ALL wiring required by the
control system whether the control wiring is at low-voltage or at line-voltage.
All electrical work performed in the installation of the BAS/ATC system as
described in this specification shall be per the National Electrical Code (NEC)
and per applicable state and local codes. Where exposed, conduit shall be run
parallel to building lines properly supported and sized at a maximum of 40% fill.
In no cases shall field-installed conduit smaller than 1/2" trade size be allowed.
Where conductors are concealed (tenant spaces), cable rated for use in return air
plenums shall be used.

END SECTION 23 09 23
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ALLIANT ENERGY CENTER PAVILIONS

Project No. 2013 027

SECTION 230954 - ELECTRIC TEMPERATURE CONTROL SYSTEMS

PART 1 - GENERAL

moo w>»

RELATED DOCUMENTS

Applicable provisions of Division 1 shall govern work under this section.
Section 23 09 23 - DDC Systems.

Section 23 09 93 - Automatic Control Sequences.

FCC - Regulations, Part 15, for Radio Frequency Emissions.

1.2 DESCRIPTION OF WORK

A. Work included in this section:

1.

Includes, but is not necessarily limited to, furnishing and installing a complete,
calibrated, tested, adjusted and as intended, electric control system; including all
thermostats, controllers, electric actuators, switches, relays, transducers, sensors,
transmitters, conduit, wiring and other equipment and accessories necessary to
constitute a complete and coordinated automatic electric temperature control
system, as described herein and shown on the drawings. Work under this section
to be interfaced with other the DDC system sections. Include all field wiring,
conduit and all interfacing required to connect to the DDC panel.

Control wiring, except for power wiring, necessary for electric or electronic
temperature control systems, is work of this section. Electrical work under this
section shall be performed in accordance of Division 26 requirements.
Automatic Control Dampers shall be furnished by this section and installed as a
part of the Division 23 Work.

Thermowells (Temperature Sensing Wells), Automatic Control Valves and
Actuators, and Separable Sockets shall be furnished by this section and installed
as a part of Division 23 Work.

All control systems identified in Section 23 09 93 - Automatic Control Sequences
is exclusively work of this section[, except for the DDC system as specified
under Section 23 09 23.

B. Work not included in this section:

1.
2.

3.

4.

Refer to Division 26 sections for power wiring to line voltage devices.

Access doors are not included under this section, but are included under Division
23.

The installation of automatic control dampers, air flow stations, and air flow
control valves is part of the sheetmetal work of Division 23.

The installation of thermowells, automatic control valves, sensors, transmitters,
etc. is part of the piping work of Division 23.

1.3 QUALITY ASSURANCE

A Manufacturer: A firm regularly engaged in manufacture of electric temperature control
equipment, of types and sizes which are similar to required equipment and which have
been in satisfactory use for not less than 5 years, in similar service.

RFB No. 313072
ELECTRIC TEMPERATURE CONTROL SYSTEMS
230954-1



Installer: A local office of one of the above listed manufacturers specializing and
experienced in electric control system installation for not less than 5 years. All work shall
be done by qualified mechanics in the direct employ of this temperature control
manufacturer or franchised holder with factory-trained mechanics and electricians.
Installer response time during the warrantee period shall be four (4) hours or less (24
hours/day, 7 days/week).

Electrical Standards: Provide electrical products that have been tested, listed and labeled
by Underwriters' Laboratories (UL) and comply with NEMA standards.

14 SUBMITTALS

A.

Product Data: Submit manufacturer's specifications for each control device and
compressed air station furnished, including installation instructions and start up
instructions. Submit wiring diagram for each electrical control device.

Maintenance Data: Submit maintenance data and spare parts lists for each type of control
device. Include this data in maintenance manual.

15 DELIVERY, STORAGE AND HANDLING

A

Provide factory shipping cartons for each piece of equipment and control device. Provide
factory applied plastic end caps on each length of pipe and tube. Maintain cartons and
end caps through shipping, storage and handling as required to prevent equipment and
pipe end damage and to eliminate dirt and moisture from equipment and inside of pipe
and tube. Store equipment and materials inside and protected from weather.

PART 2 - PRODUCTS

2.1 MATERIALS AND EQUIPMENT

A

General:

1. Provide electric temperature control products in sizes and of capacities as
required, conforming to manufacturer's standard materials and components as
published in their product information; designed and constructed as
recommended by manufacturer and as required for application indicated.

2. All valve and damper operators shall fail safe upon control power failure. All
operators shall be electronic type equal to Belimo, size for operation
requirements and compatible with DDC system.

3. Heating: to fail to full heating,

4. Cooling: to fail to 0 % cooling,

5. Humidity: to fail to 0 % humidification.

6. The electronic or electric sensors, transmitters, transducers, etc. shall be:
Rosemount; Omega; Fisher; Setra; Hy-Cal; Triad; Mamac; TCS; or approved
equal.

7. Electronic and electric 1/O signals to and from the DDC system shall be 4-20 ma
and shall be coordinated between other control sections as required by the control
sequences.

Dampers:

1. Provide automatic control dampers as indicated. Dampers for modulating or

proportioning control, or at velocities exceeding 1800 FPM (discharge of air
handling units), shall be opposed blade airfoil type. Control dampers for isolation
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or 2 positions may be parallel blade non-airfoil type. Provide mounting holes for
enclosed duct mounting. Linkage shall be out of the air stream. All control
dampers shall be low leak with blade and jamb seals, rated for leakage less than 7
cfm/sq. ft. of damper area, at differential pressure of 4" w.g. when damper is
being held by torque of 50" pounds. Operating Temperature Range: From -20 to
200° F.

Control dampers shall be capable of 125% of system differential pressure.
Control dampers for supply ducts shall have frames of minimum 16 gage
galvanized steel, and blades of minimum 16 gage galvanized steel or extruded
aluminum.

Control dampers for exhaust ducts or air intakes shall have frames of minimum
0.125” thick aluminum, and blades of extruded aluminum.

NOTE: Access shall be provided to physically inspect the condition and
operation of all automatic dampers. Access doors shall be provided under
Division 23. Coordinate with ductwork and equipment installer.

Electric Operators: Size actuators to operate their appropriate dampers or valves with
sufficient reserve power to provide smooth modulating action or 2 position action as
specified. Where more than 2 actuators are required to be operated in sequence to each
other, provide position feedback positive positioners with adjustable start point and
operating range, unless function is provided by DDC system

Duct Mounted Carbon Dioxide (CO2) Sensors:

1.
2.
3.
4,

Provide carbon dioxide sensors/transmitters for monitoring indoor air quality.
Range: 0-2000ppm

Accuracy: +/-40ppm +3% of reading @ 72 deg F

Stability: <2% full scale over life of sensor, approx. 15 years.

Room Thermostats:

1.

Provide electronic temperature sensors/transmitters to maintain space
temperatures. Include temperature adjustment slide bar or thumb wheel which
can be disabled or have a limited range set through the DDC system. Provide an
override button with adjustable operating occupied time range through the DDC
system. Cover can be plastic, aluminum or nickel plated metal without
thermometers.

Electronic Temperature Sensors/Transmitters: Provide electronic temperature
sensors/transmitters of the following types:

1.

agrwn

All temperature sensors/transmitters shall be 0-20 ma output (RTD, or shielded
thermistor where appropriate) to meet the accuracy requirements.
Service: RTD
100°F or less: 100 ohms
over 100°F: 1000 ohms
Duct mounted sensors/transmitters shall be mounted through a hole in the duct
and be positioned so as to be easily accessible for repair or replacement. A seal
shall be used on the sensor assembly to prevent air leaks.
Protective covers shall be provided on room temperature sensors/transmitters to
prevent accidental damage.
Air sensors/transmitters shall be designed to withstand the environmental
conditions to which they will be exposed.
Accuracies shall be as follows, including errors associated with sensor, leadwire
and transducer, as measured at 700F.
Point Type Accuracy +/-
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10. Air Temperature 0.25 %

11. Water Temperature 0.1 %

12. All 4-20 mA output temperature sensors/transmitters shall have individual zero
and span adjustment.

G. Pressure Transducers and Transmitters: Capable of 4-20 ma linear output signal with
adjustable sensitivity and adjustable zero balance. The output signal (4-20 ma) shall be
proportional to the pressure input signal range. Span shall not be greater than 2X the
system design pressure at the transmitter. Provide pressure transducers equal to units
manufactured by Setra Systems.

H. Accuracy: (*) within 1.00% of span
l. Repeatability: within 0.30% of span
J. Response (max): 1 sec. for full span
1. (*) includes deadband, hysteresis, and linearity.
K. Fire Alarm Interlocks:
1. Provide relays in fan control circuits of air handling units, return fans or exhaust

fans which are rated at 5,000 cfm and over. Provide all required relays matching
voltage characteristics of alarm panel wiring connection by others. Relays to
stop/start fan and close/open appropriate dampers upon alarm panel signal.
Switches to match voltage characteristics of alarm panel wiring by others.

2. All signals to be extended to the central fire alarm panel by this contractor.
Provide manual remote test switch for each smoke duct detector. Coordinate fire
alarm system with Electrical Contractor.

L. Air Flow Control Valves: Refer to section 23 36 17 (Electric Terminal Units) for valves;
not work of this section.

PART 3 - EXECUTION

3.1 INSTALLATION

A General:
1. Install system and materials in accordance with manufacturer’s instructions,
roughing-in drawings and details on drawings.
2. Electric Control System Work includes furnishing and installing all wiring and

field devices necessary for complete systems.

B. Control Wiring: Install control wiring without splices between terminal points, color-
coded. Install in neat workmanlike manner, securely fastened. Install in accordance with
ANSI/NFPA 70, "National Electrical Code" and the Wisconsin Electrical Code.

1. Install circuits over 25 volt with color-coded No. 12 wire in conduit per NEC.

2. Install circuits under 25 volt with color-coded 20 AWG copper with (212°F -
100-C) plastic insulation on each conductor and PVC sheath over all. All DDC
I/0 signals shall be less than 25 volts.

3. All 1/0 signal wiring shall be permanently identified and indexed to the control
wiring diagram as submitted on shop drawing.

a. Installation of all low voltage circuits and conductors shall be properly
supported from structure, and parallel or perpendicular to structure.
Splices are not permitted, except at an accessible junction box as follows:
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b. When exposed indoors in mechanical rooms, enclose conductors within
electrical EMT conduit.

C. Concealed wiring above accessible ceilings may be run as cabling and
shall be plenum rated.
d. Wiring located outdoors in parking garages, underground or in aquatic or

in wet locations enclose in PVVC conduit with water tight joints and
sealed covers.

e. Where wiring is exposed outdoors on roof locations use LFMC
(Sealtite).

4. Temperature Control Contractor is responsible for ALL control wiring whether
the control wiring is at low-voltage or at line-voltage to power control
components.

C. Installation of Devices:

1. Refer to Division 23 sections for installation of valve bodies, control wells and
dampers, not work of this section.

2. Locations and zoning are to be approved by Engineer prior to installation. All

room thermostats shall be mounted at 4' height above finished floor. It will be
the responsibility of this Contractor to insure that the location of the stat will not
be affected by the sun exposure or any other thermal conditions of the space.

D. Final Adjustment of Equipment:
1. After completion of installation, adjust thermostats, control valves, motors and
similar equipment provided as work of this section. Calibrate temperature
controls to meet factory specifications.

2. All controllers, relays, switches and other devices shall be neatly identified as to
function and adjustment (with final set point marked and numerically identified).
3. Final adjustment shall be performed by specially trained personnel in direct

employ of manufacturer of primary temperature control system.

END SECTION 23 09 54
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 2309 93 - AUTOMATIC CONTROL SEQUENCES

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

A.
B.
C.

Applicable provisions of Division 1 shall govern work under this section.
Section 23 09 54 - Electric Temperature Control System
Section 23 09 23 — Direct Digital Control (DDC) Systems

DESCRIPTION OF WORK

D.

Control sequences are hereby defined as the manner and method by which the automatic
controls function. Requirements for each type of operation are specified in this section.

Operating equipment, devices and system components required for automatic control
systems are specified in other Division 23 Controls and Instrumentation sections of these
specifications.

All temperature and control signal transportation for the control sequences shall be
furnished under Section 23 09 54.

SUBMITTALS

G.

Shop Drawings: Submit shop drawings for each system automatically controlled,

containing the following information:

1. Schematic flow diagram of system showing fans, coils, dampers, valves and
control devices. Indicate factory and field wiring.

2. Label each control device with setting or adjustable range of control.

3. Indicate each control panel required, with internal and external piping and wiring
clearly indicated. Provide detail of panel face, including controls, instruments
and labeling.

4. Include control narrative of the control sequence of each operation and interlocks
with other operations.

Maintenance Data: Include copy of "as-built" record shop drawings in each maintenance
manual. Record drawings shall identify the location of concealed control devices by
room number and location description.

PART 2 - PRODUCTS

Not applicable to this section - reference Sections 23 09 54 and 23 09 23.

PART 3 - EXECUTION

3.1

TERMINAL UNITS CONTROL SEQUENCES

Gas Fired Unit Heater Control:
1. Provide electric programmable temperature room thermostat (40°-70° F range) to
signal the gas fired heater to stage burners as needed to maintain constant space
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temperature. See plans for dual temperature locations where full (both) stage
firing is needed for fast recovery capability.

2. Unit heaters to be disabled by overhead door switches or when associated
overhead doors are open.

3. Provide single setting low voltage thermostats (pavilions) or 7-day
programmable thermostats (maintenance shop) as scheduled.

4. Setback/Setup Temperature Control: Each packaged/programmable thermostat

controllers system to have its night setback/setup based on Owner provided
schedule. Setback temperature shall be 50°F (adj) during heating.

Electric Baseboard and Electric Wall Heater Control:

1. Packaged electric heaters shall be provided with integral unit mounted
thermostats. Adjust each thermostat based on installation location:
a. Pre-Function and Pavilion 1 (comfort heating): 68° F

b. Pavilion 2 (space tempering): 60° F.

Split System A/C Unit Control

1. Provide with packaged controls to operate compressors, condenser and
evaporator fans in sequence to meet space temperature setpoints. Mount direct
wired controllers in locations specified.

VAV unit control:

1. Provide a DDC space temperature sensor to control, in sequence, a single or two
stage electric heating coil and actuator for terminal air flow. When space
temperature is below setpoint, the air terminal damper shall modulate toward the
minimum flow position. After the air terminal damper is at its minimum flow,
stage the heating element on to maintain space temperature. The reverse shall
occur when space temperature is above setpoint. Provide a discharge air
temperature sensor for monitoring purposes.

2. Provide adjustable minimum and maximum flow setpoints. Flow setpoints shall
be set as scheduled on the plans and specifications.
3. Provide zone sensors with push button override for signaling occupancy to the

terminal unit. The heating and cooling temperature will be maintained at either
the occupied or unoccupied heating or cooling setpoints as defined by the weekly
schedule (grouped or individually). If the zone override button is pressed the
terminal unit DDC controller shall be indexed to occupied mode for a minimum
of 30 minutes (adj.), the minimum flow setpoint shall be obtained and the
occupied heating and cooling temperature setpoints shall be maintained
regardless of the weekly schedules.

3.2 SAFETY CONTROLS FOR RTUS, ERVS, SUPPLY FANS, MAKE-UP AIR UNITS:

A

B
C.
D

System on/off status shall be based on schedule programmed into BAS system.
Failure of system to start based on supply fan motor current sensor shall signal alarm.
Where applicable, activation of duct smoke detector shall signal fire alarm system.

Upon receiving signal from fire alarm system, associated RTU and ERV units shall
shut down. FMS contractor shall provide contacts for receiving signal at RTU control
panel and subsequent control wiring devices necessary to shut down system.
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E.

When current switches are used for proving fan status, they shall be set up so that they
will detect belt or coupling loss by the reduction in current draw.

3.3 ROOFTOP AIR HANDLING UNIT RTU-1 (VARIABLE AIR VOLUME)

A
B.
1.
2.
3.
C.
1.
2.
3.
4.
D.
1.
2.
3.
E.
1.
2.
3.
4.
F.

1.

RTU consists a variable speed supply fan, multiple stage cooling coil, and a modulating
gas heating section serving six VAV terminal units and one large zone (Pre-Function
117) controlled by a modulating damper.

Pre-Function 117 Temperature Control: The BAS shall monitor two space temperature
sensors in Room 117 and average the readings to maintain space temperature between
the heating and cooling setpoints.

When the space is occupied and average space temperature is between heating
and cooling setpoints, the damper shall be at minimum position corresponding to
30% of design diffuser airflow, final minimum position shall be set by the
balancer.

When space temperature is above cooling setpoint, damper shall modulate open.
When space temperature is below heating setpoint, the BAS shall reset the
discharge temperature of RTU-1 from cooling discharge temperature to heating
discharge temperature, if space temperature remains below setpoint, the BAS
shall modulate the airflow damper open until space temperature setpoint is
reached. As heating setpoint is satisfied, the damper shall modulate to maintain
setpoint.

Discharge Temperature Control: Provide a duct mounted temperature sensor to
maintain unit discharge temperature setpoint.

BAS shall monitor all zones connected to RTU-1 for cooling zone demands.

The BAS shall alternately stage compressors or modulate gas heating to maintain
discharge setpoint.

Upon a call for cooling from any zone, the discharge air temperature shall be
reset to 55° F (adj.). Provide adjustable minimum runtimes and lockouts to
prevent short cycling of compressors.

A call for heating from Room 117 shall prompt the discharge temperature to be
reset gradually up to a maximum discharge temperature of 80° F (ad}).

Supply Fan Control:

RTU supply fan shall operate continuously during occupied periods.

Provide a duct static pressure sensor in supply duct main, refer to plans for
location.

The BAS shall modulate the supply fan VFD to maintain a static pressure of 1.0”
W.C (adj.). The final static pressure setpoint shall be determined by the
balancing contractor to minimize fan operating power.

Airside Economizer Control:

During normal operation RTU economizer damper shall remain closed.

The BAS shall modulate return and outside air dampers to maintain discharge
setpoint when conditions allow cooling without the use mechanical cooling.
Economizer mode shall be enabled when outside air temperature is below 55° F
and RTU is commanded to the cooling discharge setpoint.

When economizer is enabled, mechanical cooling shall be locked out.

Unoccupied Mode

During unoccupied periods, as determined by the owner input schedule or unit
overrides, the supply fan shall remain off and outside air damper closed. If any
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G.

1.

zone falls outside of its unoccupied heating or cooling setpoints, RTU shall be
indexed to occupied mode and discharge temperature controlled as specified.

Filter Monitoring:

Provide differential pressure sensor across the unit filter bank. Provide alarm
through BAS if differential pressure exceeds 0.5” W.C. (adj). Provide unit
mounted magnahelic differential pressure gauge in parallel with sensor.

3.4 ROOFTOP AIR HANDLING UNIT RTU-2 (SINGLE ZONE VAV)

A
B.
1.
2.
3.
4.
C.
1.
2.
3.
4.
D.
1.
2.
3.
4.
E.
1.
F.

1.

RTU-2 consists a variable speed supply fan, multiple stage cooling coil, and a
modulating gas heating section serving a single zone (Mezzanine 202).

Discharge Temperature Control: Provide a duct mounted temperature sensor to
maintain unit discharge temperature setpoint.

BAS shall monitor three zone temperature sensors in room 202 and average to
determine zone temperature.

The BAS shall stage compressors and modulate gas heating to maintain
discharge setpoint.

Upon a call for cooling the discharge air temperature shall be reset to 55 deg F
(adj.), provide adjustable minimum runtimes and lockouts to prevent short
cycling of compressors.

A call for heating shall prompt the discharge temperature to be reset gradually up
to a maximum discharge temperature of 80deg F (adj).

Supply Fan Control:

RTU-2 supply fan shall operate continuously during occupied periods.

When there is no call for heating or cooling, the supply fan shall operate at
minimum speed. The VFD minimum fan speed shall be determined by the
balancing contractor to correspond to the scheduled minimum flow.

Upon a call for cooling, the discharge temperature shall be reset as described
above and the supply fan VFD shall modulate to meet the cooling load.
Upon a call for heating the discharge temperature shall be reset as described
above and the supply fan VFD shall modulate to meet the heating load.

Air Side Economizer Control:

During normal operation RTU-2 control damper shall remain closed.

The BAS shall modulate return and outside air dampers to maintain discharge
setpoint when conditions allow cooling without the use mechanical cooling.
Economizer mode shall be enabled when outside air temperature is below 55 deg
F and RTU-2 is commanded to the cooling discharge setpoint.

When economizer is enabled, mechanical cooling shall be locked out.

Unoccupied Mode

During unoccupied periods, as determined by the owner input schedule or unit
overrides, the supply fan shall remain off and outside air damper closed. If any
zone temperature reading falls outside of the unoccupied heating or cooling
setpoints, RTU-2 shall be indexed on and heating or cooling .

Filter Monitoring:

Provide differential pressure sensor across the unit filter bank. Provide alarm
through BAS if differential pressure exceeds 0.5” W.C. (adj). Provide unit
mounted magnahelic in parallel with sensor.
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3.5 PREFUNCTION BUILDING VENTILATION CONTROL (ERV-1&2)

A
1.
2.
B.
1.
C.
1.
2.
3.
D.
1.
2.

Energy recovery ventilators ERV-1 and 2 serve both RTU-1 and 2 to provide code
required exhaust and outside air.

ERV-1 consists of individual supply and exhaust fans with a fixed plate enthalpy
heat and moisture exchange core. The BAS shall index each fan and associated
motor operated isolation damper independently.

ERV-2 consists of individual supply and exhaust fan with an enthalpy heat
recovery wheel. The BAS shall index each fan and associated motor operated
isolation damper independently and enable wheel rotation.

ERV-1 serves restrooms and shall run continuously during occupied periods.

The BAS shall control the supply and exhaust fans independently via contacts
provided by the unit manufacturer.

ERV-2 provides additional ventilation for events within the pre-function and
mezzanine buildings when 200 or more occupants are present.

Provide the operator with a point labeled “Pre-Function Event Ventilation” which
indexes ERV-2 on.

Provide a duct mounted CO2 sensor within the return duct common to RTU-1
and 2, upstream of fresh air inlets.

If return air CO2 exceeds 1000 ppm, ERV-2 supply and exhaust fans shall be
indexed on until concentration drops below 600 ppm.

Economizer Override

The BAS shall monitor the economizer status of RTU-1 and 2.
If both RTU units are operating under economizer mode, the ERV-1 supply fan
and ERV-2 supply and exhaust fans shall be indexed off.

3.6 PAVILION BUILDING #1 VENTILATION AND HEATING SYSTEM (SF-1-5, MUA-2,

GRV/GRH)
A.
1.
2.

B.
1.
C.
1.
2.

System consists of five ventilation supply fans, approximately 104,000 cfm each, one
80,000 cfm direct fired make-up air unit and four radiant systems with multiple burner
units per system.

The BAS shall monitor space temperature sensors (7) to stage supply fans, make-
up air unit and GRV/GRH radiant heaters according to the sequences below and
one outside air temperature sensor located in the mezzanine fan outside air
intake.

The BAS shall monitor runtime on each unit. The supply fans shall be enabled in
order from the unit with the shortest runtime to longest. The fan runtimes shall
be capable of being reset by the owner.

Unoccupied Mode

During unoccupied periods, as determined by the owner input schedule or unit
overrides, the supply fans and make-up air unit shall remain off and all supply
and relief isolation dampers shall be closed. The radiant heating system zones
shall be controlled to their unoccupied mode heating setpoint, 60° F (adj.)

The BAS shall be programmed for two occupied operational modes for selection and
scheduling by the owner.

Livestock Event
Non-Livestock Event (intended for trade shows, expos, events with human
occupants only)
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D.

1.

E.

1.
2.

F.

1.

2.

G.

1.

H.

Livestock Event Operation

When outside air temperature is above 45° F (adj.) a minimum of one supply fan
shall be running. Each temperature zone (as indicated on the plans) shall stage
its respective GRH burner units to maintain a minimum zone temperature of 65°
F. As the average space temperature rises, the BAS shall start additional supply
fans to maintain a cooling setpoint of 75° F or outside air temperature + 2° F
(whichever is greater, adjustable).

Supply fans shall be staged on one at a time until 3 (adj) fans are running, after
which point all 5 fans shall be staged on. If all 5 fans are staged on and space
temperature remains above cooling setpoint, the make-up air unit fan shall be
enabled at 100% speed.

If at any time all zone temperature sensors are calling for heating, the supply fans
shall be disabled and the make-up air unit enabled at 100% speed to provide
tempered ventilation air, discharge air temperature setpoint shall be 65° F.

When outside air temperature is below 45° F (adj) the supply fans shall be locked
out and the make-up air unit shall operate at 100% speed.

All zone temperature sensors shall stage their respective radiant heating units to
maintain 65° F heating setpoint.

The make-up air unit heating discharge air temperature setpoint shall be 65° F
(adj).

If one or more zones remain below setpoint the make-up air unit shall reset its
discharge temperature up to a maximum of 80° F (adj).

Non-Livestock Event Operation

Supply fans shall be disabled.

The BAS shall enable the make-up air unit and modulate its supply fan VFD
between minimum and maximum CFM to maintain cooling setpoint of 75° F
(adj).

Each temperature zone (as indicated on the plans) shall stage its respective GRH
burner units to maintain a minimum zone temperature of 70° F.

When the make-up air unit is at minimum speed, the discharge air temperature
setpoint shall be 70° F (adj).

Building Pressure Control

The BAS shall monitor a building differential pressure sensor (refer to plans for
location) to prevent over-pressurization.

During occupied modes, the BAS shall command all relief louver isolation
dampers open. These louvers are sized for relief at cool weather airflows only.
The full system airflow relies on the manual overhead doors being open to allow
adequate relief openings.

The BAS shall override the supply fan control sequences to limit the number of
operating fans to maintain the building differential pressure to less than 0.25
inches W.C. (adj.). An alarm shall be generated in the BAS if the pressure
control override is engaged.

Supply Fan Staggered Start (overload protection)

The BAS shall prevent supply fans from starting simultaneously in the event of a
power outage. Fans shall be delayed a minimum of 15 seconds after the previous
fan.

Make-Up Air Unit Filter Monitoring:
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1.

Provide differential pressure sensor across the unit filter bank. Provide alarm
through BAS if differential pressure exceeds 0.5” W.C. (adj). Provide unit
mounted magnahelic differential pressure gauge in parallel with sensor.

3.7 PAVILION BUILDING #2 VENTILATION SYSTEM (SF-6-19)

A

1.

1.

1.

1.

2.

1.

System consists of fourteen ventilation supply fans, approximately 104,000 cfm each.
The BAS shall monitor runtime on each unit. The supply fans shall be enabled in
order from the unit with the shortest runtime to longest. The fan runtimes shall
be capable of being reset by the owner.

Unoccupied Mode
During unoccupied periods, as determined by the owner input schedule or system
overrides, the supply fans shall remain off and all supply isolation dampers shall
be closed.

Occupied mode (Any Event)
A minimum of two supply fan shall be running. As the space temperature rises
based on the average of zone temperature sensors (as shown on plans) , the BAS
shall start additional supply fans to maintain a cooling setpoint of 75° F or
outside air temperature + 2° F (whichever is greater, adjustable).
Supply fans shall be staged on one at a time until 5 (adj) fans are running.
Further call for cooling shall enable a total of 12 (adj) fans, after which the
remaining fans shall be enabled one at a time as needed.

Building Pressure Control
The BAS shall monitor a building differential pressure sensor (refer to plans for
location) to prevent over-pressurization.
The BAS shall override the supply fan control sequences to limit the number of
operating fans to maintain the building differential pressure to less than 0.25
inches W.C. (adj.). An alarm shall be generated in the BAS if the pressure
control override is engaged.

Supply Fan Staggered Start (overload protection)
The BAS shall prevent supply fans from starting simultaneously in the event of a
power outage. Fans shall be delayed a minimum of 15 seconds after the previous
fan.

3.8 PAVILION RESTROOM AND SHOWER EXHAUST FANS

A

Exhaust fans serving restrooms and showers within Pavilion #1 and #2 shall be
interlocked with occupancy sensors, work performed by E.C. not work of this section.
T.C.C. shall provide an interlock between exhaust fans and associated motor operated
isolation dampers.

3.9 CONCESSION EXHAUST AND MAKE-UP AIR SYSTEMS (EF-4 & SF-24, EF-1 & MUA-1)

A

Exhaust fan EF-4 and supply fan SF-24 shall be interlocked with kitchen hood controls
in Room 143, provided by food service contractor to operate when cooking operations
are taking place below the hood. SF-24 shall be interlocked with its motor operated
isolation damper.

Exhaust fan EF-1 and packaged make-up air unit MUA-1 shall be interlocked with
kitchen hood controls in Room 116 to operate when cooking operations are taking
place below the hood. MUA-1 shall be provided with packaged discharge air
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temperature controls, by unit manufacturer. Controls shall maintain MUA-1 discharge
air temperature at 65° F.

3.10 ELECTRICAL AND MECHANICAL ROOM VENTILATION (SF-20-22, CEF-1, EF-7A,B)

A

1.
2.

3.

Provide electrical and mechanical room ventilation fans with reverse acting thermostats
to provide cooling with outside air upon call for cooling.

Fans shall operate when space temperature exceeds 80° F.

Where shown on drawings, interlock motor operated relief damper within room
to open when fan starts.

Mechanical Room 142: Interlock motor operated intake dampers in this room to
occupant provided condensing unit which is mounted adjacent to intake louver in
addition to room exhaust fans (EF-7A,B).

3.11 FURNACE (F-1) WITH REMOTE DX COOLING CONTROL SEQUENCES
M. General:

1.

F-1 disconnect by EC. F-1 to receive start/stop signal from packaged/
programmable thermostat with 7 day scheduling capability. During hours of
occupancy F-1 is a constant volume system.

The programmable controller for F-1 shall also be used to provide the start/stop
signal for EV-10 operation and associated fresh air and exhaust motor operated
dampers.

N. Furnace (F-1): Office area (CV, DX cooling, gas heating):

1.

2.

3.

6.
7.

Occupied, space temperature ABOVE setpoint, Occupied Cooling: The cooling
system shall be operative. The supply fan runs continuously at constant volume.
The DX cooling coil will be energized until the space returns to set point
conditions. When the space returns to setpoint the cooling coil will de-energize.
Occupied, space temperature BELOW heating setpoint, Occupied Heating: The
heating system shall be operative. The supply fan runs continuously at constant
volume. The gas fired heater shall fire until the space returns to setpoint
conditions. When the space returns to setpoint the heater shall turn off.
Unoccupied Mode: When the system enters the unoccupied mode, F-1 shall
receive a signal from programmable thermostat/controller and it will de-energize.
The programmable controller with then default to unoccupied setpoint
temperatures. If the space drifts outside of the heating or cooling unoccupied
setpoint conditions the programmable controller shall send a signal to F-1 to
start. The programmable controller will then cycle the heating or cooling as
needed to return the space to unoccupied setpoint conditions. Once the space
returns to unoccupied setpoint conditions the programmable thermostat will
signal F-1 to de-energize.

The following thermometers and gauges shall be provided and mounted in the air
stream of the unit:

Discharge Air Temperature Outside Air Temperature
Return Air Temperature Mixed Air Temperature

3.12 MAINTENANCE BUILDING EXHAUST FAN CONTROL

0. EF-8 starters and disconnect by EC. EF-8 to receive start/stop signal from the
programmable thermostat with scheduling capability serving GUH-3. EF-8 to run during
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hours of occupancy. Interlock the motor operated damper actuation for EF-8 with the
signal from GUH-3.

EF-9 starters and disconnect by EC. EF-9 to receive start/stop signal from the on/off
switch integral to the welding exhaust articulating arm. Interlock the motor operated
damper (MOD) actuation for EF-1 with the on/off switch integral to the welding snorkel
arm. Provide an end switch to the MOD so EF-9 is not energized until damper is open.

EF-10 starters and disconnect by EC. EF-10 to receive start/stop signal from the
programmable thermostat with scheduling capability serving furnace F-1. EF-10 to run
during hours of occupancy. Interlock the motor operated damper actuation for EF-10
with the signal from F-1.

3.13 MAKE UP AIR HANDLING UNIT (MAU-3) CONTROL SEQUENCES

R.

General:

1. MAU-3 shall utilize packaged electric/electronic controls for unit operations with
control contractor tie in for unit start/stop.

2. MAU-3 and the outside air intake motor operated damper shall be energized and

de-energized via the occupancy signal provided by the programmable controller

serving GUH-3. MAU-3 shall receive the start/stop signal from the duct

mounted temperature sensor located in the outside air intake duct leading to

MAU-3. The duct mounted temperature sensor initiates unit start when entering

outside air temperature falls below 55° (adjustable). The duct mounted

temperature sensor shall signal MAU-3 off when the temperature rises above 55°.
3. Provide wall mounted interface for control of discharge air temperature.

Safety Controls for Air Handling Units: Manufacturer packaged safeties only. No
additional control or contractor wired interfaces required.

Make Up Air Unit (MAU-3): Work Area 103 (CV, gas heating):

1. Occupied, OA temperature ABOVE discharge air setpoint: Unit remains
energized in standby mode, with fan and gas fired heater off.

2. Occupied, OA/EAT temperature BELOW heating setpoint, Occupied Heating:

3. When the system is in the occupied heating mode, heating system shall be

operative. The supply fan runs continuously at constant volume.

4. The gas fired heater shall fire and the packaged unit controls will modulate the
gas control valve to maintain a continuous discharge air temperature of 60°
(adjustable).

5. Unoccupied Mode (As designated by scheduling function of GUH-3):

6. When the system is in the unoccupied mode, MAU-3 shall receive a signal from
GUH-3 and it will de-energize. MAU-3 to remain de-energized while
unoccupied.

7. The following thermometers and gauges shall be provided and mounted in the air

stream of the unit:

8. Discharge Air Temperature Outside Air Temperature
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9. Provide a remote discharge air temperature controller for ground level
manipulation of MAU-3. Set to 60°. (Adjustable)

10. MAU-3 to be disabled via overhead door switches or when identified overhead
doors are open.

3.14  FINAL FIELD ADJUSTMENT OF EQUIPMENT

u.

After completion of installation of the DDC equipment, calibrate and adjust setpoints of
the equipment provided as work of this section. Coordination of the reprogramming of
the software as required to meet the intent of the control system as indicated in this
Section and 23 09 53.

All controllers, relays, sensors/transmitters, wiring leads, and other devices shall be
neatly identified as to function and adjustment (with final setpoint marked and
numerically identified).

Final adjustment shall be performed by specially trained personnel in direct employ of
manufacturer of the control system.

Contractor shall provide operational training of the automatic controls to the Owner's
maintenance staff. This training shall not be less than (2) 4-hour days.

END SECTION 23 09 93
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 11 23 - NATURAL GAS PIPING SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS:
A Applicable provisions of Division 1 shall govern work under this section.
1.2 DESCRIPTION OF WORK:

A Extent of natural gas piping system work is indicated on drawings and by requirements of
this section.

B. Natural gas piping systems include the following:

1. Provide gas piping system from meter to new gas fired equipment as shown on
drawings. Coordinate with utility provide for installation of new service &
meter.

1.3 QUALITY ASSURANCE:

A Manufacturers: Firms regularly engaged in manufacture of natural gas piping products of
types, materials and sizes required whose products have been in satisfactory use in
similar service for not less than 5 years.

B. Installer: A firm with at least 3 years of successful installation experience on projects
with natural gas piping system work similar to that required for project.

C. ANSI Code Compliance: Comply with applicable provisions of ANSI B31 "Fuel Gas
Piping."

D. National Fuel Gas Code Compliance: Comply with applicable sections of NFPA 54
(ANSI Z223.1) "National Fuel Gas Code" and ANSI Z223.1a "Supplement to National
Fuel Gas Code."

E. Local Utility Compliance: Comply with installation requirements of local utility
company.

14 SUBMITTALS:

A Product Data: Submit manufacturer's data for gas piping systems materials and products.

PART 2 - PRODUCTS

2.1 NATURAL GAS PIPING MATERIALS AND PRODUCTS:
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General: Provide piping materials and factory fabricated piping products of sizes, types,
pressure ratings and capacities as indicated. Where not indicated, provide proper
selection as determined by installer to comply with installation requirements. Provide
materials and products complying with ANSI B31. Where applicable use 150% of base
pressure rating on natural gas piping system as maximum design pressures with a
minimum of 125 psig. Provide sizes and types matching piping and equipment
connections; provide fittings of materials that match pipe materials used in natural gas
piping systems. Where more than one type of material or product is indicated, selection
is installer's option.

2.2 BASIC PIPE, TUBE AND FITTINGS:

A

General: Prior to any welding of metallic pipe Contractor shall prove, upon request,
welder has required ASME certifications, and prior to any welding of nonmetallic pipe
Contractor shall prove, upon request, welder has been certified in accordance with
Federal regulations.

Building Distribution Piping (above grade and to 8” below slab):

1. Pipe: Black steel pipe, ASTM 53 (Schedule 40), type E or S.

2. Fittings-2” or smaller: ASTM A197/ANSI B16.9 class 150 black malleable iron
threaded.

3. Fittings-larger than 2”: ASTM A234 grade WPB/ANSI B16.9 standard weight,

seamless carbon steel welded.

2.3 SPECIAL VALVES:

A

B.

General: Shutoff valves shall be U.L. listed for natural gas systems and shall include the
following:

1. Threaded ends 2" and smaller shall be 150 psi WOG, bronze 2 piece body,
stainless steel ball, bronze stem, TFE packing and seats, UL listed for N.G.
service shut-off.

2. 2-1/2" through 4": Cast iron body, flanged ends, bronze bearings, electroless
nickel plated cast iron plug with Hycar resilient plug seal, Buna-N stem seal
packing, lever actuator, 175 psi W.O.G., U.L. listed for N.G. service shut-off.

3. Pressure Reducing Valves: Provide gas PRV valves for all equipment that cannot
accept the distributed gas pressure of 5 psig. Valves shall be AGA and NFPA
compliant for appropriate indoor or outdoor installation, temperature, pressures
and sizes required.

Manufacturer:

1. Subject to compliance with requirements, provide gas cocks of one of the
following: DeZurik; Unit of General Signal; Homestead Industries, Inc., Valve
Division; Jenkins Bros.; Lunkenheimer Company, Division of Conval Corp.;
NIBCO, Inc.; Powell Company; Walworth Company; or approved equal.

2. Subject to compliance with requirements, provide Pressure reducing valves of
one of the following: Sensus; Fischer; Rockwell Manufacturing Company or
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approved equal.

PART 3 - EXECUTION

3.1 GENERAL
A Meter will be provided by the local Gas Utility Company. Make arrangements with the
Utility company for new or larger meter based on input ratings of gas fired equipment.

3.2 INSTALLATION OF NATURAL GAS PIPING:
A General: Install natural gas distribution piping in accordance with applicable codes.

B. All gas piping within the building shall be exposed and not concealed within walls or
below slabs unless approved by Engineer.

C. Contractor is responsible for field verifying natural gas pressures of existing systems
prior to making any new connections. Report any discrepancies to the Engineer.

D. Welded Joints: Welding: Quality welding procedures, welders and operators in
accordance with ASME B31.1, or ASME B31.9 as applicable, for shop and project site
welding of piping work. Certify welding of piping work using the Standard Procedure
Specifications by and welders tested under supervision of the National Certified Pipe
Welding Bureau (NCPWB).

E. Use sealants on metal gas piping threads that are chemically resistant to natural gas. Use
sealants sparingly and apply to only male threads of metal joints.

F. Remove cutting and threading burrs before assembling piping. Do not install defective
piping or fittings. Do not use pipe with threads that are chipped, stripped or damaged.

G. Plug each gas outlet, including valves, with threaded plug or cap immediately after
installation and retain until continuing piping or equipment connections are completed.

H. Ground gas piping electrically and continuously within project and bond to ground
connection.

I Install 4” drip leg, shut-off cock, and union at each equipment connection.
J. Install "Tee" fitting with bottom outlet plugged or capped at bottom of pipe risers.

K. Coordinate installation of gas meter and PRV with local utility company. Coordinate
concrete pads by G.C., if required by Utility or if indicated on Drawings.

L. Use dielectric unions where dissimilar metals are joined together.

M. Install piping with 1" drop in 60’ pipe run (0.14%) in direction of flow.

N. Install piping parallel to other piping, but maintain minimum of 12" clearance between
gas piping and steam or hot water piping above 200°F. Maintain clearance to other hot
surfaces.
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3.3

3.4

3.5

INSTALLATION OF VALVES:

A Gas Cocks: Provide at connection to gas train for each gas fired equipment item, up
stream of each PRV, on risers and branches and where indicated.

B. Locate gas cocks where easily accessible and where they will be protected from possible
injury.
C. Pressure Reducing Valves: Install PRV for each gas-fired burner per manufacturer’s

recommendations. Provide venting per code. Vent regulators provided with equipment.
PRV’s located outdoors shall be installed to prevent moisture from entering vent.

EQUIPMENT CONNECTIONS:

A General: Connect gas piping to each gas fired equipment item with drip leg, shutoff gas
cock and union. Comply with equipment manufacturer's instructions. Install gas
pressure regulator and upstream strainer at each equipment connection, as required.

B. Verify appropriate gas pressures before initial start-up of any connected equipment.

PIPING TESTS:

A Test natural gas piping in accordance with NFPA 31.

1.

Test entire piping system with air at 100 psig for 8 hours. Provide temporary
equipment for testing including pump and gages. Prior to test protect controls,
burners and appliances by temporarily removing the device or closing shutoff
valve at the burner and appliance.

Purging of lines and recharging of lines shall conform to NFPA 54 or local utility
standards.

Notify owner's construction supervisor two working days prior to testing and
cleaning piping systems. Owner's construction supervisor to witness and approve
procedures and results. Provide Owner with written report of test results
indicating time, date, pressure, and temperature at the start and conclusion of the
test.

END SECTION 23 11 13
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 232001 - PIPING SPECIALTIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A Applicable provisions of Division 1 shall govern work under this section.
1.2 DESCRIPTION OF WORK

A Extent of piping specialties required by this section is indicated on drawings and/or
specified in other Division 23 sections.

B. Types of piping specialties specified in this section include the following:

Pipe Escutcheons
Sleeves Sleeve Seals

C. Piping specialties furnished as part of factory fabricated equipment are specified as part
of the equipment assembly in other Division 23 sections.

PART 2 - PRODUCTS

2.1 MANUFACTURED PIPING SPECIALTIES

A General: Provide factory fabricated piping specialties recommended by manufacturer for
use in service indicated. Provide piping specialties of types and pressure ratings
indicated for each service or if not indicated, provide proper selection as determined by
Installer to comply with installation requirements. Provide sizes as indicated and
connections which properly mate with pipe, tube and equipment connections. Where
more than one type is indicated, selection is Installer's option.

B. Pipe Escutcheons:

1. General: Provide pipe escutcheons as specified herein with inside diameter
closely fitting pipe outside diameter. Select outside diameter of escutcheon to
completely cover pipe penetration hole in floors, walls or ceilings; and pipe
sleeve extension, if any. Furnish pipe escutcheons with nickel or chrome finish
for occupied areas, prime paint finish for unoccupied areas.

2. Pipe Escutcheons for Moist Areas: For waterproof floors and areas where water
and condensation can be expected to accumulate, provide cast brass or sheet
brass escutcheons, solid or split hinged.

3. Pipe Escutcheons for Dry Areas: Provide sheet steel escutcheons, solid or split

RFB No. 313072
PIPING SPECIALTIES
232001-1



hinged.

C. Fabricated Piping Specialties:

1. Pipe Sleeves: Provide pipe sleeves of one of the following:
a. Sheet Metal: Fabricate from galvanized sheet metal; round tube closed
with snaplock joint, welded spiral seams or welded longitudinal joint.
Fabricate from the following gages: 3" and smaller, 20 gage; 4" to 6", 16
gage; over 6", 14 gage.
b. Steel Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove
burrs.
C. Iron Pipe: Fabricate from cast iron or ductile iron pipe; remove burrs.
2. Sleeve Seals: Provide sleeve seals for sleeves located in foundation walls below

grade, roof penetrations or in exterior walls of one of the following:

a.

b.

Lead and Oakum: Caulked between sleeve and pipe.

Mechanical Sleeve Seals: Modular mechanical type consisting of
interlocking synthetic rubber links shaped to continuously fill annular
space between pipe and sleeve, connected with bolts and pressure plates
which cause rubber sealing elements to expand when tightened,
providing watertight seal and electrical insulation.

D. Manufacturer: Subject to compliance with requirements, offering mechanical sleeve seals
which may be incorporated in the work include, but are not limited to, the following:
Thunderline Corporation or approved equal.

1. Sleeve Seals: Provide sleeve seals for sleeves located in interior walls, floors or
other interior construction penetrations of one of the following:

a.

PART 3 - EXECUTION

Mechanical Sleeve Seals: Modular mechanical type consisting of
interlocking synthetic rubber links shaped to continuously fill annular
space between pipe and sleeve, connected with bolts and pressure plates
which cause rubber sealing elements to expand when tightened,
providing watertight seal and electrical insulation.

Mineral Wool and Caulk: Pack space between sleeve and pipe with
mineral wool and an expandable fire retardant caulk or putty 1/2" at each
end.

3.1 INSTALLATION OF MANUFACTURED PIPING SPECIALTIES

A Pipe Escutcheons: Install pipe escutcheons on each pipe penetration through floors, walls,
partitions and ceilings where penetration is exposed to view (except within mechanical
equipment room); and on exterior of building. Secure escutcheon to pipe or insulation so
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escutcheon covers penetration hole and is flush with adjoining surface.

3.2 INSTALLATION OF FABRICATED PIPING SPECIALTIES

A. Sleeves:

1.

Install pipe sleeves of types indicated where piping passes through walls, floors,
ceilings and roofs. Do not install sleeves through structural members of work
except as detailed on drawings or as reviewed by Architect/Engineer. Install
sleeves accurately centered on pipe runs. Size sleeves so that piping and
insulation (if any) will have free movement in sleeve including allowance for
thermal expansion; but not less than 2 pipe sizes larger than piping run. Where
insulation includes vapor barrier jacket, provide sleeve with sufficient clearance
for installation. Install length of sleeve equal to thickness of construction
penetrated and finish flush to surface; except floor sleeves. Extend floor sleeves
1/4" above level floor finish and 3/4" above floor finish sloped to drain. Provide
temporary support of sleeves during placement of concrete and other work
around sleeves and provide temporary closure to prevent concrete and other
materials from entering sleeves.

a. Install sheet metal sleeves at interior partitions.
b. Install steel pipe sleeves at all floor slabs and at all fire rated (1 hour or
greater) walls.
C. Install iron pipe sleeves at exterior penetrations, both above and below
grade.
B. Sleeve Seals: Install sleeve seals of type indicated in all pipe sleeves. Interior nonfire-

rated nonacoustical partition wall sleeve seals may be deleted.

aorwbdE

Provide 2-hour fire barrier seals at all 1st floor slabs.

Provide 2-hour fire barrier seals at all 2-hour rated walls and floors

Provide fire barrier seals at walls to match wall fire rating.

Provide mechanical sleeve seals at all below grade sleeves.

Provide caulked sleeve seals at all above grade exterior wall sleeves and at all
mechanical & electrical equipment room walls (not noted above) and at all floor
slabs (not noted above).

END SECTION 23 20 01
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 23 00 - REFRIGERANT PIPING

PART 1 - GENERAL

11

1.2

1.3

RELATED DOCUMENTS

A

Applicable provisions of Division 1 shall govern work under this section.

DESCRIPTION OF WORK

A

Extent of refrigerant piping work is indicated on drawings and schedules and by
requirements of this section.

Refer to other Division 23 sections for insulation of refrigerant piping and is included as
work of this section.

QUALITY ASSURANCE

A

Manufacturer's Qualifications: Firms regularly engaged in manufacture of refrigerant
piping products, of types, materials and sizes required, whose products have been in
satisfactory use in similar service for not less than 5 years.

Installer's Qualifications: Firm with at least 5 years of successful installation experience
on projects with refrigerant piping work similar to that required for project.

Codes and Standards:

1. ANSI Compliance: Fabricate and install refrigerant piping in accordance with
ANSI B31.5 "Refrigeration Piping."

2. ASHRAE Compliance: Fabricate and install refrigerant piping in accordance
with ASHRAE 15 "Safety Code for Mechanical Refrigeration.”

Submittals:

1. Product Data: Submit manufacturer's technical product data and installation
instructions for refrigerant piping materials and products.

2. Brazing Certification: Certify brazing procedures, brazers and operators in
accordance with ASME standards (ANSI B31.5).

3. Record Drawings: At project closeout, submit record drawings of installed
refrigerant piping and piping products, in accordance with requirements of
Division 1 and Division 23.

4. Maintenance Data: Submit maintenance data and parts lists for refrigerant piping
materials and products. Include this data, product data, shop drawings and record
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drawings in maintenance manual; in accordance with requirements of Division 1
and Division 23.

PART 2 - PRODUCTS

2.1 MATERIALS AND PRODUCTS

A

General: Provide piping materials and factory fabricated piping products of sizes, types,
pressure ratings, temperature ratings and capacities as indicated. Where not indicated,
provide proper selection as determined by Installer to comply with installation
requirements. Provide materials and products complying with ANSI B31.5 Code for
Refrigeration Piping where applicable; base pressure rating on refrigerant piping system
maximum design pressures. Provide sizes and types matching piping and equipment
connections; provide fittings of materials that match pipe materials used in refrigerant
piping systems. Where more than one type of materials or products are indicated,
selection is installer's option.

2.2 BASIC PIPE AND PIPE FITTINGS

A

B.

C.

General: Provide pipes and pipe fittings in accordance with the following listing:

1. Tube Size 3" and Smaller: Copper tube, Type L, hard drawn temper; mark
“ACR”, ANSI B16.22 wrought copper, solder joint fittings; soldered joints.

2. Brazed Joints: Braze joints using American Welding Society (AWS)
classification BCuP-4 for brazing filler metal.

3. Provide precleaned and precharged tubing (line sets) by equipment manufacturer
at Contractors discretion.

Provide piping specialties complying with Section 23 20 01 - Piping Specialties.

Provide supports and anchors complying with Section 23 05 29 —Supports and Anchors.

2.3 SPECIAL REFRIGERANT VALVES

A

Globe and Check Valve:

1. Globe Shutoff Valves: Forged brass, packed, back seating, winged seal cap,
300°F temperature rating, 500 psi working pressure.

2. Check Valves: Forged brass, accessible internal parts, soft synthetic seat, fully
guided brass piston and stainless steel spring, 250°F temperature rating, 500 psi
working pressure.

3. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering globe and check valves which may be incorporated in the
work include, but are not limited to, the following: Henry Valve Co.; Parker
Hannifin Corp., Refrigeration and Air Cond. Div.; Sporlan Valve Co.
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B. Solenoid Valves:

1. Two-way Solenoid Valves: Forged brass, designed to conform to ARI 760,
normally closed, teflon valve seat, NEMA 1 solenoid enclosure, 24 volt, 60 Hz,
UL listed, %" conduit adapter, 250°F temperature rating, 400 psi working
pressure.

2. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering solenoid valves which may be incorporated in the work
include, but are not limited to, the following: Alco Controls Div., Emerson
Electric Co.; Automatic Switch Co.; Sporlan Valve Co.;

2.4 REFRIGERANT SPECIALTIES

A. Refrigerant Strainers: Brass shell and end connections, brazed joints, monel screen, 100
mesh, UL listed, 350 psi working pressure.

B. Moisture Liquid Indicators: Forged brass, single port, removable cap, polished optical
glass, solder connections, UL listed, 200°F temperature rating, 500 psi working pressure.

C. Refrigerant Filter Dryers: Corrosion resistant steel shell, steel flange ring and spring,
wrought copper fittings, ductile iron cover plate with steel cap screws, replaceable filter
drier core, 500 psi working pressure.

D. Refrigerant Discharge Line Mufflers: Provide discharge line mufflers as recommended
by equipment manufacturer for use in service indicated, UL listed.

E. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering refrigeration accessories which may be incorporated in the work include, but are
not limited to, the following: Alco Controls Div., Emerson Electric Co.; Henry Valve
Company; Parker-Hannifin Corp., Refrigeration & Air Cond. Div.; Sporlan Valve
Company

2.5 BASIC VIBRATION CONTROL

A General: Provide vibration control products complying with Section 23 05 48 "Vibration
Isolation", in accordance with the following listing:

1. Isolation hangers
2. Flexible pipe connectors

PART 3 - EXECUTION

3.1 INSPECTION

A General: Examine areas and conditions under which refrigerant piping systems materials
and products are to be installed. Do not proceed with work until unsatisfactory
conditions have been corrected in manner acceptable to installer.

3.2 INSTALLATION OF BASIC IDENTIFICATION
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3.3

3.4

3.5

3.6

3.7

3.8

A. General: Install mechanical identification in accordance with Division 23 Basic
Mechanical Materials and Methods section "Mechanical Identification."

INSTALLATION OF REFRIGERANT PIPING

A General: Install refrigerant piping in accordance with Wisconsin Code Comm 45 and in
compliance with equipment manufacturer's recommendations.

B. Install refrigerant piping with %" per foot (1%) downward slope in direction of flow for
oil return to compressor. Provide oil traps and double risers where indicated and where
required to provide oil return.

C. Clean refrigerant piping by swabbing with dry lintless (linen) cloth, followed by
refrigerant oil soaked swab. Remove excess oil by swabbing with cloth soaked in high
flash point petroleum solvent, squeezed dry.

D. Bleed dry nitrogen through refrigerant piping during brazing operations.

INSTALLATION OF PIPING SPECIALTIES

A Install piping specialties in accordance with requirements of Section 23 20 01 -Piping
Specialties.

INSTALLATION OF SUPPORTS AND ANCHORS

A Install supports and anchors in accordance with requirements of Section 23 05 29 —
Supports and Anchors.

INSTALLATION OF SPECIAL REFRIGERANT VALVES
A General: Install refrigerant valves where indicated and in accordance with manufacturer's
instructions. Remove accessible internal parts before soldering or brazing, replace after

joints are completed.

INSTALLATION OF REFRIGERANT ACCESSORIES

A Refrigerant Strainers: Install in refrigerant lines as indicated and in accessible location.

B. Moisture Liquid Indicators: Install as indicated on refrigerant liquid lines, in accessible
location.

C. Refrigerant Filter Dryers: Install in refrigerant lines as indicated and in accessible

location for service.

D. Refrigerant Discharge Line Mufflers: If required by manufacturer, install in horizontal or
down flow portion of hot gas lines, immediately after leaving compressor. Do not install
in riser.

EQUIPMENT CONNECTIONS
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A

General: Connect refrigerant piping to mechanical equipment as indicated, in accordance
with section 23 05 48 — Vibration Isolation, and comply with equipment manufacturer's
instructions where not otherwise indicated.

3.9 FIELD QUALITY CONTROL

A

Refrigerant Piping Leak Test: Prior to initial operation, clean and test refrigerant piping
in accordance with ANSI B31.5 "Refrigeration Piping." Perform initial test with dry
nitrogen, using soap solution to test all joints. Perform final test with 27" vacuum and
then pressurize to 200 psig. Tap joints with a rubber mallet and test for leaks using halide
torch. System must be entirely leak free.

Repair or replace refrigerant piping as required to eliminate leaks and retest as specified
to demonstrate compliance.

3.10 DEHYDRATION AND CHARGING SYSTEM

A

B.

Install core in filter dryer after leak test but before evacuation.
Evacuate refrigerant system with high vacuum pump to 500 microns Hg.
During evacuation apply heat to pockets, elbows and low spots in piping.

Maintain vacuum on system for minimum of 5 hours after closing valve between vacuum
pump and system. Test is to be witnessed by owner's representative.

Break vacuum with refrigerant gas; allow pressure to build up to 2 psi.

Complete charging of system using new filter dryer core in charging line. Provide full
operating charge. Turn spent filter dryer core over to Owner.

After the system has been in operation one month, replace filter dryer core and turn over
spent filter dryer core to Owner.

END SECTION 23 23 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 31 13 - LOW PRESSURE DUCTWORK

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A Applicable provisions of Division 1 shall govern work under this section.

B. 23 05 29 - Supports and Anchors

C. 23 33 00 — Duct Accessories

DESCRIPTION OF WORK

A Extent of low-pressure ductwork is indicated by the requirements of this section. Low
pressure ductwork is hereby defined as ductwork subjected to velocities of 2500 fpm or

less and operating pressure of 2" w.g. or less, positive or negative. Types of low-pressure
ductwork required for project include the following:

1. Supply and return air ductwork.
2. Transfer air systems.
3. Power ventilator exhaust systems
4. Kitchen grease exhaust systems
B. Refer to Section 23 07 00 for external insulation required in conjunction with medium

and low pressure ductwork; not work of this section.
SUBMITTALS
A. Product Data:

1. Submit schedule of materials, proposed joints, reinforcement and sealants to be
used for shop fabricated ductwork use for work of this section.

2. Submit manufacturer's specifications on manufactured products and factory
fabricated ductwork, used for work of this section.

B. Record Drawings: At project closeout submit record drawings of installed ductwork, duct
accessories and outlets and inlets; in accordance with requirements of Division 1.

QUALITY ASSURANCE

A SMACNA Standards: Comply with SMACNA "Duct Construction Standards”, latest
editions, for fabrication, installation, and testing of medium and low pressure ductwork.

B. NFPA Compliance: Comply with ANSI/NFPA 90A "Standard for the Installation of Air
Conditioning and Ventilating Systems" and ANSI/NFPA 90B "Standard for the
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15

Installation of Warm Air Heating and Air Conditioning Systems."

DELIVERY, STORAGE AND HANDLING

A

Protect shop fabricated and factory fabricated ductwork, accessories and purchased
products from damage during shipping, storage and handling. Prevent end damage and
prevent dirt and moisture from entering ducts and fittings.

Where possible, store ductwork inside and protect from weather. Where necessary to
store outside, store above grade and enclose with waterproof wrapping. Lined ducts shall
not be stored outside.

PART 2 - PRODUCTS

2.1

DUCTWORK MATERIALS

A

Exposed Ductwork Materials: Where ductwork is indicated to be exposed to view in
occupied spaces, provide materials which are free from visual imperfections including
pitting, and seam marks, roller marks, oil canning, stains and discolorations and other
imperfections including those which would impair painting. Duct metal will serve as
final finish. Refrain from making field markings or notes on duct.

Sheet Metal: Except as otherwise indicated, fabricate ductwork from galvanized sheet
steel complying with ASTM A 653, lock forming quality, galvanized coating 1.20 ounces
per square foot or greater, both sides, G90 per ASTM A90; MINIMUM 26 GAGE; mill
phosphatized for exposed locations. Provide paint grip finish on exterior ductwork.
Where welded black steel sheet is indicated, use first quality, soft steel sheet capable of
welding or double seaming without fracture.

Kitchen Grease Exhaust Ductwork: Where ductwork is located in concealed locations,
fabricate using minimum 16 gauge black steel or minimum 18 gauge stainless steel with
all joints welded liquid tight or prefabricated grease duct with Underwriters Laboratory,
Inc listing and labeled for use as commercial grease duct assembly utilizing an
aluminized steel shell. Where ductwork is exposed, use 18 gauge or heavier stainless
steel with a number 3 finish, with all joints welded liquid tight or prefabricated
Underwriters Laboratory, Inc listed duct with stainless steel shell. Grind and polish all
welded joints and seams to a number 3 finish.

Flexible Ductwork: Factory fabricated flexible ductwork may be used in lieu of above
sheet metal in concealed accessible ceiling spaces for 4' maximum upstream of supply
diffusers only. Flexible duct shall be factory made insulated round air duct with a
reinforced outer vapor barrier jacket enclosing 1-1/2" thick fiberglass insulation wrapped
around a continuous vapor barrier film reinforced with a steel wire helix. Duct shall meet
25/50 flame spread/smoke developed rating and have a "K" factor of .30/inch at 75°F.
Duct shall bear UL Class I air duct label as tested by UL 181. Duct shall be rated for 4"
w.g. static pressure and 3000-FPM velocity.

Aluminum Ductwork: ANSI/ASTM B209 aluminum sheet, alloy 3003H-14 double
lockforming quality.
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Acoustic Lined Ductwork: Apply a 1” or 2” thick insulation sound lining where indicated
on the drawings. Liner material shall be glass fiber material with mat face. Maximum
thermal conductivity of 0.26 Btu-inch per hour-square foot — degree F at 75°F mean
temperature, 2.0 PCF density, and air friction correction factor shall not exceed 1.15 at
2000 FPM air velocity. Lining adhesive to suitable for air velocities to 5000 FPM and
temperatures to 250°F. Knauf Liner EM, Owens Corning Aeroflex, Schuller Linacoustic,
Certainteed Ultralite, or equal.

Double Wall Duct (Supply air): Cover lined supply ductwork with a perforated inner of
24 gauge galvanized sheetmetal with 3/16” perforations on %2 centers anchored to the
primary duct casing to protect the insulation from erosion. Use solid 26 gauge galvanized
cover at humidifier manifolds. Install sheetmetal nosing at leading edge of each lined
ductwork section.

2.2 MISCELLANEOUS DUCTWORK MATERIALS

A

General: Provide miscellaneous materials and products of types and sizes indicated and,
where not otherwise indicated, provide type and size required to comply with ductwork
system requirements including proper connection of ductwork and equipment.

Duct Sealant: Nonhardening, nonmigrating mastic or liquid elastic sealant (type
applicable for fabrication/installation detail) as compounded and recommended by
manufacturer specifically for sealing joints and seams in ductwork.

Duct Cement: Nonhardening migrating mastic or liquid neoprene based cement (type
applicable for fabrication/installation detail) as compounded and recommended by
manufacturer specifically for cementing fitting components or longitudinal seams in
ductwork.

Ductwork Support Materials: Except as otherwise indicated, provide hot-dipped
galvanized steel fasteners, anchors, rods, straps, trim and angles for support of ductwork.

2.3 FABRICATION

A

Shop-fabricate ductwork of gages and reinforcement complying with SMACNA "HVAC
Duct Construction Standards.” Galvanized ducts shall be used unless otherwise
indicated.

Fabricate duct fittings to match adjoining ducts and to comply with duct requirements as
applicable to fittings. Except as otherwise indicated, fabricate elbows with centerline
radius equal to associated duct width. Fabricate turning vanes in elbows where shorter
radius is necessary. Limit angular tapers to 30° for contracting tapers and 20° for
expanding tapers. Use high efficiency 45 degree take-offs for branch ducts. Use bell
mouth take-offs at plenum connections.

Fabricate ductwork with accessories installed during fabrication to the greatest extent
possible. Refer to Section 23 33 00 "Duct Accessories” for accessory requirements.

Fabricate ductwork with duct liner in each section of duct where indicated. Laminate
liner to internal surfaces of duct in accordance with instructions by manufacturers of
lining and adhesive and fasten with mechanical fasteners. Fasten perforated metal liner
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on supply ducts where indicated, and fasten solid metal liner a minimum of 12" upstream
and 36” downstream of humidifier manifolds.

2.4 FACTORY FABRICATED DUCTWORK

A

General: At installer's option, provide factory-fabricated duct and fittings, in lieu of shop
fabricated duct and fittings.

Materials and gages as specified in section 2.1.

Elbows: One-piece construction for 90° and 45° elbows 14" and smaller. Provide
multiple core construction for larger diameters with standing seam circumferential joint.

Divided Flow Fittings: 90° tees, constructed with saddle tap spot welded and bonded to
duct fitting body.

Manufacturer: Subject to compliance with requirements for application, provide factory
fabricated ductwork of one of the following: United Sheet Metal Div., United McGill
Corp.; Semco Mfg., Inc.; Steelcraft Corp.; or approved equal.

PART 3 - EXECUTION

3.1 INSTALLATION OF DUCTWORK

A

General: Assemble and install ductwork in accordance with recognized industry practices
which will achieve airtight and noiseless (no objectionable noise) systems capable of
performing each indicated service. Install each run with minimum of joints. Align
ductwork accurately at connections within 1/8" misalignment tolerance and with internal
surfaces smooth. Support ducts rigidly with suitable ties, braces, hangers and anchors of
type that will hold ducts true to shape and to prevent buckling, oil-canning, and tinning.

Seal ductwork after installation to SMACNA Class "B" for low pressure and Class “A”
for medium pressure systems, as described in SMACNA "Duct Standards". Spiral round
standing seams do not require sealing.

Install concrete inserts or mechanical fasteners in concrete construction for support of
ductwork. Install mechanical fasteners on structural steel prior to structural fireproofing.

Locate ductwork runs, except as otherwise indicated, vertically and horizontally and
avoid diagonal runs wherever possible. Locate runs as indicated by diagrams, details and
notations or if not otherwise indicated, run ductwork in shortest route which does not
obstruct useable space or block access for servicing building and its equipment. Hold
ducts close to walls, overhead construction, columns and other structural and permanent
enclosure elements of building. Limit clearance to 1/2" where furring is shown for
enclosure or concealment of ducts, but allow for insulation thickness, if any. Where
possible, locate insulated ductwork for 1" clearance outside of insulation. Wherever
possible in finished and occupied spaces conceal ductwork from view by locating in
mechanical shafts, hollow wall construction or above suspended ceilings. Do not encase
horizontal runs in solid partitions, except as specifically shown. Coordinate layout with
suspended ceiling and lighting layouts and similar finished work.
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Provide lined ductwork where indicated on drawings.

Use aluminum sheet ducts for all branch exhaust ducts serving shower rooms, high
humidity areas, similar wet spaces, and other ducts as indicated on the Drawings. Seal all
joints, latitudinal and longitudinal with silicone sealant. Pitch aluminum branch ducts
serving wet spaces to drain back to inlet grilles.

Grease Duct Installation:

1.

Where welded joints are used with black steel duct, coat all external welded
joints and seams with high temperature paint. Grind and polish to #3 finish all
exposed stainless steel joints and seams.

Apply bracing and reinforcement to the outside of the duct to prevent breathing,
rattling, vibration or sagging of duct.

Factory-built grease duct assemblies shall be listed and labeled for use as
commercial kitchen grease duct assemblies in accordance with UL approvals.
Such assemblies shall be installed in accordance with the listing and
manufacturers’ installation instructions. Complete installation shall follow code
requirements for pitch, access doors etc.

Install without forming dips, sag or undrain able traps which might collect
residue by supporting at not greater than 5 foot intervals; fasteners at hangers
shall not penetrate the duct. Do not use sheet metal screws on supports; use
bolted, riveted or welded connections. Where ductwork is listed, install in
accordance with listing.

Construct grease tight access doors with high temperature gasket to cover the
entire door plate. Door plate shall be of the same material and thickness as the
duct and as large as possible, up to maximum 24 inches in any dimension or
provide manufactured UL approved doors. Locate on side of duct at intervals as
required by current code for ease of inspection and cleaning and at each change
in direction, and where shown on plans, including risers, and not less than 1-1/2
inches from the bottom of the duct.

Fire protection enclosure or wrap shall be easily removable and replaceable at
each duct access door and clean out or provide rated manufactured access doors
approved for the fireproofing application.

Pitch horizontal ducts at 1/8 inch per foot to hood and/or drainable traps in the
direction of air flow.

Provide residue trap at the base of each vertical rise with provisions for cleanout
to access the bottom of the trap for cleaning.

Electrical Equipment Spaces: Do not run ductwork through transformer vaults and their
electrical equipment clear spaces and enclosures. Where ductwork serves the electrical
space, all ductwork shall have a watertight drip pan with soldered joints and shall have a
1" bottom drain every 10" of pan length with a 1" galvanized steel line routed to a floor
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drain. Pan shall equal duct width plus 6” (3” beyond each side) and shall be 2” deep.

I Where ducts pass through an exposed interior partition or wall conceal space between
construction opening and duct or duct plus insulation with sheet metal flanges of same
gage as duct. Overlap opening on 4 sides by at least 1-1/2".

J. Coordinate duct installations with installation of accessories, dampers, coil frames,
equipment, controls and other associated work of ductwork system.

K. Support ductwork in manner complying with SMACNA hangers and supports section.
L. Louvers:

1. Provide 2” rigid fiberglass insulation sandwiched between two layers of
galvanized sheet metal on back side of unused portions of louver. Paint louver
side of close off sheet flat black.

2. Pitch bottom of duct and or plenum to drain out bottom of louver.

3. Where pitching of duct or plenum to drain out louver is not possible, provide
sloped drain pans with soldered seams at bottom plenum and provide a 1”
trapped drain pipe extending to floor drain or building exterior.

3.2 CLEANING
A Clean ductwork internally, unit by unit as it is installed of dust and debris. Clean external
surfaces of foreign substances that might cause corrosive deterioration of metal or where
ductwork is to be painted, might interfere with painting or cause paint deterioration.
3.3 BALANCING
A Refer to Section 23 05 93 "Testing, Adjusting and Balancing™ for air distribution

balancing of medium and low-pressure ductwork; not work of this section. Seal any
leaks in ductwork that become apparent in balancing process.

END SECTION 23 31 13
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 31 14 - HIGH PRESSURE DUCTWORK

PART 1 - GENERAL

11

1.2

1.3

14

15

RELATED DOCUMENTS
A Applicable provisions of Division 1 shall govern work under this section.
DESCRIPTION OF WORK

A Extent of high-pressure ductwork is indicated on drawings and by requirements of this
section. High pressure ductwork is hereby defined as ductwork subjected to velocities
over 3500 fpm or operating pressure of over 4" w.g., positive or negative, but not greater
than 6" w.g.

B. Types of high-pressure ductwork required for project include the following:
1. Exhaust ductwork serving welding station.
QUALITY ASSURANCE:

A SMACNA Standards: Comply with SMACNA "High Pressure Duct Construction
Standards" for fabrication and installation of high-pressure ductwork.

B. NFPA Compliance: Comply with ANSI/NFPA 90A "Standard for the Installation of Air
Conditioning and Ventilating Systems" and ANSI/NFPA 90B "Standard for the
Installation of Warm Air Heating and Air Conditioning Systems."

SUBMITTALS

A Product Data: Submit manufacturer's specifications on manufactured products and
factory fabricated ductwork, used for work of this section.

B. Record Drawings: At project closeout submit record drawings of installed ductwork, duct
accessories and outlets and inlets; in accordance with requirements of Division 1.

DELIVERY, STORAGE AND HANDLING

A Protect shop fabricated and factory fabricated ductwork accessories and purchased
products from damage during shipping, storage and handling. Prevent end damage and
prevent dirt and moisture from entering ducts and fittings.

B. Where possible store ductwork inside and protect from weather. Where necessary to
store outside, store above grade and enclose with waterproof wrapping.
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PART 2 - PRODUCTS

2.1

2.2

2.3

DUCTWORK MATERIALS

A

Exposed Ductwork Materials: Where ductwork is indicated to be exposed to view in
occupied spaces, provide materials which are free from visual imperfections including
pitting, seam marks, roller marks, oil canning, stains and discolorations and other
imperfections including those which would impair painting.

Sheet Metal: Except as otherwise indicated, fabricate ductwork from galvanized sheet
steel complying with ANSI/ASTM A653, lockforming quality, with ANSI/ASTM A90,
G90 zinc coating; Provide mill phosphatized paint grip finish for exposed locations.

MISCELLANEOUS DUCTWORK MATERIALS

A

General: Provide miscellaneous materials and products of types and sizes indicated and
where not otherwise indicated provide type and size required to comply with ductwork
system requirements including proper connection of ductwork and equipment.

Duct Sealant: Nonhardening, nonmigrating mastic or liquid elastic sealant (type
applicable for fabrication/installation detail) as compounded and recommended by
manufacturer specifically for sealing joints and seams in ductwork.

Duct Cement: Nonhardening, migrating mastic or liquid neoprene based cement (type
applicable for fabrication/installation detail) as compounded and recommended by
manufacturer specifically for cementing fitting components or longitudinal seams in
ductwork.

Ductwork Support Materials: Except as otherwise indicated, provide hot-dipped
galvanized steel fasteners, anchors, rods, straps, trim and angles for support of ductwork.

FABRICATION

A

Shop-fabricate ductwork of gages and reinforcement complying with SMACNA "High
Pressure Duct Standards - 3rd Edition."

Fabricate duct fittings to match adjoining ducts and to comply with duct requirements as
applicable to fittings. Except as otherwise indicated, fabricate elbows with centerline
radius equal to associated duct width. Limit angular tapers to 300 for contracting tapers
and 200 for expanding tapers.

Fabricate ductwork with accessories installed during fabrication to the greatest extent
possible. Refer to Section 23 33 00 "Duct Accessories” for accessory requirements.

PART 3 - EXECUTION

3.1

INSTALLATION OF DUCTWORK

A

General: Assemble and install ductwork in accordance with recognized industry practices
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which will achieve airtight (1% leakage) and noiseless (no objectionable noise) systems,
capable of performing each indicated service. Install each run with minimum of joints.
Align ductwork accurately at connections within 1/8" misalignment tolerance and with
internal surfaces smooth. Support ducts rigidly with suitable ties, braces, hangers and
anchors of type that will hold ducts true to shape and to prevent buckling.

B. Seal ductwork after installation in accordance with recommendations of SMACNA "High
Pressure Duct Standards - 3rd Edition, Chapter 5 - Sealants."

C. Install concrete inserts or mechanical fasteners in concrete construction for support of
suspended ductwork. Install mechanical fasteners on structural steel prior to structural
fireproofing. Provide structural steel members for floor supported ductwork.

D. Coordinate duct installations with installation of accessories, dampers, coil frames,
equipment, controls and other associated work of ductwork system.

E. Support ductwork in manner complying with SMACNA "High Pressure Duct
Standards - 3rd Edition™ hanging and supporting systems chapter.

3.2 CLEANING

A. Clean ductwork internally unit by unit, as it is installed, of dust and debris. Clean
external surfaces of foreign substances that might cause corrosive deterioration of metal
or where ductwork is to be painted, might interfere with painting or cause paint
deterioration.

3.3 BALANCING
A Refer to Section 23 05 93 "Testing, Adjusting and Balancing™ for air distribution

balancing of high pressure ductwork; not work of this section.

END SECTION 23 31 14
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 31 16 — FABRIC AIR DISTRIBUTION DUCTWORK

PART 1 - GENERAL

11

1.2

1.3

14

15

1.6

RELATED DOCUMENTS

A Applicable provisions of Division 1 shall govern work under this section
B. 23 05 29 - Supports and Anchors

C. 23 33 00 — Duct Accessories

DESCRIPTION OF WORK

A Extent of fabric air distribution ductwork is indicated on drawings and by the
requirements of this section.

B. Types of fabric ductwork required for this project include the following:
C. Non-permeable fabric duct with orifice type air diffusers
SUBMITTALS
A Product Data:
1. Submit manufacturer’s design shop drawings including materials, dimensions,

and air distribution performance as required to meet design criteria as shown on
drawings and details.

2. Submit physical samples of fabric ductwork material in colors specified for
approval prior to ordering or fabrication.

B. Record Drawings: At project closeout submit record drawings of installed ductwork, duct
accessories and outlets and inlets; in accordance with requirements of Division 1.

QUALITY ASSURANCE

A Product must be tested in accordance with the 25/50 flame spread / smoke developed
requirements of NFPA 90-A and are also classified in accordance with ICC Evaluation
Service report ESR 2646

B. Design & Quality Control
1. Manufacturer must have documented design support information including duct
sizing, vent and orifice location, vent and orifice sizing, length, and suspension.
Parameters for design, including maximum air temperature, velocity, pressure
and fabric permeability, shall be considered and documented.

WARRANTY
1. Manufacturer must provide a 5 year product warranty for products supplied.

DELIVERY, STORAGE AND HANDLING

A Protect fabric air distribution ductwork products from damage during shipping, storage
and handling.
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B. Where possible, store ductwork inside and protect from weather. Prevent dirt and
moisture from entering packaging.

PART 2 - PRODUCTS

2.1

2.2

2.3

2.4

MANUFACTURER:

A Subject to compliance with requirements, provide product manufactured by one of the
following:
1. Air Distribution Concepts, Inc;
2. DuctSox Corporation
3. DurkeeSox Fabric Air Dispersion System Ltd.

FABRIC AIR DISPERSION SYSTEM:

A Air diffusers shall be constructed of a coated woven fire retardant fabric complying with
the following physical characteristics:

Fabric Construction: 100% Polyethylene

Coating: Non-air permeable coating

Weight: 6.75 oz. /yd2

Color: Custom color to be selected by architect.

Air Permeability: O cfm/ft2 per ASTM D737, Frazier

Temperature Range: 0 degrees F to 180 degrees F

Product must be tested in accordance with the 25/50 flame spread / smoke

developed requirements of NFPA 90-A and are also classified in accordance with

ICC Evaluation Service ESR 2646

Nooogk~wbdE

SYSTEM FABRICATION REQUIREMENTS:

Dispersion orifice sizing, up to 6 inch diameter (design dependant).

Size, quantity, and location of orifices to be specified and approved by manufacturer.
Inlet connection to metal duct via wormgear band as supplied by manufacturer.

Lengths to include required zippers as specified by manufacturer.

Fabric system shall include connectors to accommodate suspension system listed below.

mmoow»

Any deviation from a straight run shall be made using a gored elbow or a take-off port.
Normal 90 degree elbows are 6 gores and a radius of 2 to 2.5 times the diameter of the
diffuser.

DESIGN PARAMETERS:

A Fabric air diffusers shall be designed from 0.25” water gage minimum to 3” maximum,
with 0.5” as the standard.

B. Fabric air diffusers shall be limited to design temperatures between 0 degrees F and 180
degrees F (-17.8 degrees C and 82 degrees C).

C. Design CFM, static pressure and diffuser length shall be designed or approved by the
manufacturer. (1000 to 1500 cfm recommended).

D. Use fabric diffusers only for positive pressure air distribution components of the
mechanical ventilation system.
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2.5 SUSPENSION HARDWARE:

A Cable: System shall be installed using a cable system including a single (1 Row) or
double strands (2 Row) of cable located 2.5 above top-dead-center (1 Row) or 2.5”
above the 10 and 2 o’clock locations of the diffuser system. 2 Row supports are required
for systems of 30” diameter and larger. Hardware to include cable, eye bolts, cable
clamps and turnbuckle(s) as required. System attachment shall be made using plastic snap
clips spaced 36 inches. Component options include:

1. Galvanized Steel Cable

PART 3 - EXECUTION

3.1 INSTALLATION OF FABRIC AIR DISPERSION SYSTEM:

A Install chosen suspension system in accordance with the requirements of the
manufacturer. Instructions for installation shall be provided by the manufacturer with
product.

3.2 CLEANING AND PROTECTION:

A Clean external surfaces of foreign substance which may cause corrosive deterioration of
facing.
B. If diffuser systems become soiled during installation, they should be removed and

cleaned following the manufacturers standard terms of laundry.

3.3 ATTIC STOCK

A Provide owner with one complete set of fabric distribution duct runs, consisting of one
north and one south branch complete with zippers, orifices and hanger clips.
END SECTION 23 31 13
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 33 00 - DUCT ACCESSORIES

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A

B.

C.

Applicable provisions of Division 1 shall govern work under this section.

23 31 13 — Low and Medium Pressure Ductwork

23 31 14 — High Pressure Ductwork

DESCRIPTION OF WORK

A Extent of duct accessories work is indicated on drawings and in schedules and by
requirements of this section. Equipment included herein includes the following:
dampers turning vanes
duct hardware smoke detectors
duct access doors flashings
sound attenuators louvers
kitchen grease duct access doors fire dampers

B. Refer to Division 10 of specifications for exterior louvers. Louvers are furnished and
installed under Division 10, but all ductwork connection work is included under this
section.

SUBMITTALS

A Product Data: Submit manufacturer's specifications for each type of duct accessory
including dimensions, capacities, materials of construction and installation instructions.

B. Shop Drawings: Submit assembly type shop drawings for each type of duct accessory
showing interfacing requirements with ductwork and method of fastening or support.

C. Maintenance Data: Submit manufacturer's maintenance data including parts lists for each

type of duct accessory; include this data in Maintenance Manual.

QUALITY ASSURANCE

A

SMACNA Compliance: Comply with applicable portions of Sheet Metal and Air
Conditioning Contractor's National Association (SMACNA) "HVAC Duct Construction
Standards, Metal and Flexible-Second Edition, 1995"

Industry Standards: Comply with American Society of Heating, Refrigerating and Air
Conditioning Engineers, Inc. (ASHRAE) recommendations pertaining to construction of
duct accessories, except as otherwise indicated.
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UL Compliance: Construct, test and label fire dampers in accordance with Underwriters
Laboratories (UL) Standard 555 "Fire Dampers and Ceiling Dampers.” Flexible
connections and similar materials to be fire retardant and UL 214 listed.

NFPA Compliance: Comply with applicable provisions of ANSI/NFPA 90A "Air
Conditioning and Ventilating Systems" pertaining to installation of duct accessories.

PART 2 - PRODUCTS

2.1

2.2

2.3

DAMPERS

A

Volume Dampers: Provide dampers constructed in accordance with SMACNA Fig. 2-12,
Fig. 2-13, and associated notes. Provide continuous rod on single blade dampers as
indicated in fig. 2-12. All volume dampers shall be provided with lockable quadrants and
stand-off brackets on insulated ducts. Dampers shall be constructed of same material as
the ductwork served i.e.; galvanized, aluminum, stainless steel or PVC, etc.

Control Dampers: Control dampers are furnished by the Temperature Control Contractor.
Reference Section 23 09 53.

Counterbalanced Economizer Relief Dampers: Provide dampers with parallel blades,
counterbalanced and factory set to relieve at indicated static pressure. Construct blades
of 16-gage aluminum, provide 1/2" diameter ball bearings, 1/2" diameter steel axles
spaced on 9" centers. Construct frame of 2" x 1.2" x 1/8" steel channel for face areas 25
square feet and under; 4" x 1-1/4" x 16 gage channel for face areas over 25 square feet.
Provide galvanized steel finish on frame with aluminum touch up.

Manufacturer: Subject to compliance with requirements, provide dampers of one of the
following: Air Balance, Inc.; Airguide Corp.; Air Balance; Arrow Louver and Damper;
Greenheck, Penn Ventilator Co.; Ruskin Manufacturing Co.; Vent Products; Sheet Metal
Connectors or approved equal.

TURNING VANES

A

Manufactured Turning Vanes: Provide air foil turning vanes constructed of 1-1/2" wide
curved blades set at 1-1/2" o.c., supported with bars perpendicular to blades set at 2" o.c.,
and set into side strips suitable for mounting in medium pressure ducts, or for ducts 18”
or wider. Provide single width type turning vanes in square elbows less than 18” wide in
low pressure ducts. Constructed of same material as the ductwork served i.e.; galvanized,
stainless steel or PVC, etc.

DUCT HARDWARE

A

General: Provide duct hardware manufactured by one manufacturer for all items on
project for the following:

1. Test Holes: Provide in ductwork at fan inlet and outlet and elsewhere as
indicated, duct test holes, consisting of slot and cover, for instrument tests.
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2.4

2.5

2.6

2. Quadrant Locks: Provide for each damper, quadrant lock device on one end of
shaft and end bearing plate on other end for damper lengths over 12". Provide
extended quadrant locks and end extended bearing plates for externally insulated
ductwork.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering duct hardware which may be incorporated in the work include, but are not
limited to, the following: Ventfabrics, Inc.; Young Regulator Company; or approved
equal.

DUCT ACCESS DOORS

A General: Provide where indicated and where required for service or cleaning of duct
enclosed equipment. Examples include motorized damper, control valves, and actuators.
Provide duct access doors of size required for intended service, 12" x 3/4 duct dimension
minimum or 18” x 24” where head and shoulder access is required.

B. Construction: Construct of same or greater gage as ductwork served and of same material
i.e.; galvanized, stainless steel or PVC. Provide insulated doors for insulated ductwork.
Provide flush frames for uninsulated ductwork, extended frames for externally insulated
duct. Provide one side hinged other side with one handle type latch for doors 12" high
and smaller, two handle type latches for larger doors.

C. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering duct access doors which may be incorporated in the work include, but are not
limited to, the following: Air Balance, Inc.; Duro Dyne Corporation; Ruskin
Manufacturing Company; Ventfabrics, Inc.; Ward Industries, Inc.

SOUND ATTENUATORS

A Manufacturers: Industrial Acoustics Company, Environmental Elements Corporation,
Semco, Dynasonics, Rink, VibroAcoustics, Price or approved equal.

B. Construct of a 22 gauge galvanized steel outer casing, and 26 gauge galvanized,
perforated steel inner liner. Seams and joints of outer casing to be air tight.

C. Fill annular space between outer casing and inner liner with acoustic fill that is inert,
inorganic, and of a density sufficient to obtain the specified acoustic performance.
Material must meet requirements of NFPA 90A with a flame spread index of 25 or less
and smoke developed rating of 50 or less.

D. Acoustical and aerodynamic performance is indicated on schedules on the drawings.

FLASHINGS

A Provide flashing to completely weatherproof connection of ductwork to louvers.
Flashing to be constructed of material similar to louver material.

B. Flashing and counterflashing for roof curbs will be provided by others.

C. Flashing and curbs for duct and pipe penetrations of roof assemblies to be in accordance
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2.7

2.8

2.9

2.10

with details.

SMOKE DETECTORS

A Smoke detectors are furnished and installed by the Electrical Contractor.
LOUVERS
A Louvers are provided by the General contractor and specified in the architectural section

of these specifications.
KITCHEN GREASE DUCT ACCESS DOORS

A General: Where indicated and where required per code for cleaning the interior of the
duct. Examples include at each change in direction, at each floor penetration and every
20 feet in straight runs. Provide duct access doors 12" x 3/4 duct dimension but no
smaller than 12”x 12” minimum size.

B. Construction: Factory manufactured UL rated grease duct doors.Assembly shall meet
NFPA-96 requirements and constructed of 14 GA black iron or 16 GA stainless steel to
match duct construction. Provide 2”x 2”x 1/8” angle neck extension with % protrusion
into duct on doors mounted on bottom of duct. Stud bolts to with wing nuts to secure
access door and fireproofing wrap shall be minimum 3/8” diameter and 6” on center.
Provide high temperature gasket all around perimeter of opening between door and
flange.

C. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering duct access doors which may be incorporated in the work include, but are not
limited to, the following: Kees; Flame Gard, Morgan Thermal Ceramics: Fastdoor XL,
Ductmate Industries.

FIRE DAMPERS

A Furnish and install, at locations shown on plans, fire dampers of the interlocking blade
curtain type, or multi-blade type, constructed and dynamically tested in accordance with
UL Safety Standard 555. All fire dampers shall have a 1-1/2 hour fire protection rating,
unless noted otherwise. Provide 165°F fusible link and a UL label in accordance with
established UL labeling procedures. Damper manufacturer's literature submitted for
approval prior to installation shall include comprehensive performance data developed
from testing in accordance with AMCA Standard 500 and shall illustrate pressure drops
for all sizes of dampers required at all anticipated air flow rates. Provide style “B”
dampers, with open blades out of the airstream, unless noted otherwise, to provide free
area opening equal to duct size.

PART 3 - EXECUTION

3.1

INSPECTION

A. Examine areas and conditions under which duct accessories will be installed. Do not
proceed with work until unsatisfactory conditions have been corrected.
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3.2

INSTALLATION OF ACCESSORIES

A

Install duct accessories in accordance with manufacturer's installation instructions with
applicable portions of details of construction as shown in SMACNA standards and in
accordance with recognized industry practices to ensure that products serve intended
function.

Install sound attenuators in locations indicated on the drawings. Where modular
installation is required, install units in a galvanized steel frame equipped with gaskets or
seals between modules to prevent bypass of air.

Louvers are furnished and installed by others. Connect outside air intake duct to the
louver, sealing all connections air and water tight. Provide screen on inside of active
louver area where none is provided with louvers. Install insulated metal panel on unused
portion of louver. Mechanical contractor is responsible for coordinating the sizes and
locations of all the exterior louvers with the General Contractor.

Install access doors adjacent to damper operators or motors, fire dampers, damper
quadrants, plenums, filters, AFCV's, coils, fan motors, valves, traps, bearings, inlet and
outlet of fan in air handling units, oiling devices, and other devices which require
attention and are not accessible through other means and elsewhere as indicated.

Provide balancing damper upstream of each outlet and inlet. Damper shall be at take off,
or as far upstream as possible to minimize air dampering noise.

Coordinate with other work including ductwork as necessary to interface installation of
duct accessories properly with other work.

Install control dampers in ductwork as required by Temperature Control Sections 23 09
53 and 23 09 93.

Install kitchen grease duct access doors per NFPA-96, access door manufacturers’
instructions and fire wrap manufacturers ESR installation instructions for proper access.
Provide liquid tight construction. Extend throat of access door into duct where mounted
on bottom of duct to keep grease from collecting on access door.

Field Quality Control: Operate installed duct accessories to demonstrate compliance with
requirements. Test for air leakage while system is operating. Repair or replace faulty
accessories as required to obtain proper operation and leak-proof performance.

Fire dampers shall be installed in wall and floor openings utilizing steel sleeves, angles,
other materials, and practices required to provide an installation equivalent to that utilized
by the manufacturer when dampers were tested at UL. Installation shall be in accordance
with the damper manufacturer's instructions, NFPA 90A and appropriate SMACNA
Standards.

END SECTION 23 33 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 34 13 - AXIAL FANS

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A

B.

Applicable provisions of Division 1 shall govern work under this section.

Section 23 05 48 — Vibration Isolation

DESCRIPTION OF WORK

A.

Provide air distribution equipment as indicated on drawings or on specifications
including centrifugal fans. Types of equipment included herein includes the following:

Vane Axial Inline Fans Mixed Flow Inline Fans

Where air distribution equipment is noted as "return™ fans or "exhaust/return” fans,
specification requirements shall be same as “exhaust" fans.

Refer to Section 23 05 48 Vibration Isolation.

Refer to Division 26 sections for the following work; not work of this section.

1. Power supply wiring from power source to power connection on fan motor.
Include starters, disconnects and required electrical devices, except where

specified as furnished or factory installed, by manufacturer.

2. Interlock wiring between fan units; and between fans and field installed control
devices.

SUBMITTALS

A

Product Data: Submit manufacturer's specifications for air distribution equipment
showing dimensions, certified capacities, ratings, total-range fan performance curves with
operating point clearly indicated, inlet and outlet octave band sound power data,
materials, gages, finishes, weights, accessories and installation instructions. Single point
operating curves are not acceptable.

Maintenance Data: Submit maintenance instructions including lubrication instructions,
motor and drive replacement and spare parts lists. Include this data in maintenance
manuals.

QUALITY ASSURANCE

A

Performance ratings: Conform to AMCA standard 211 and 311. Fans must be tested in
accordance with ANSI/AMCA Standard 210-99 and AMCA Standard 300-96 in an
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AMCA accredited laboratory. Fans shall be certified to bear the AMCA seal for air and
sound performance.

DELIVERY, STORAGE AND HANDLING

A

Deliver air distribution equipment with factory installed shipping skids and lifting lugs;
pack components in factory fabricated protective containers.

Handle air distribution equipment carefully. Do not install damaged components; replace
and return damaged components to manufacturer.

Store air distribution equipment in clean dry place and protect from weather and
construction traffic. Comply with manufacturer's rigging and installation instructions.

PART 2 - PRODUCTS

2.1

VANE AXIAL INLINE FANS

A

General: Provide vane axial inline fans of sizes and arrangement as indicated and of
capacities and having accessories as scheduled.

Fan Units: Provide factory assembled and tested fan units consisting of housing, wheel,
fan shaft, bearings and side support structure. Clean, condition and prime paint sheet
metal parts prior to final assembly. Apply final coat of enamel to exterior surfaces after
assembly.

Housings: Fan housing to be aerodynamically designed with integral punched flanges.

1. Fan housing shall be constructed of rolled steel with a continuous seam weld.

2. Motor support framework to be constructed of structural steel that is suitable to
handle the weights of the motor and propeller. Motor supports within the fan
housing to be welded to the fan casing. Bolted construction is not acceptable.

Fan Impeller
1. A taper lock bushing shall be used to mount the propeller to the motor shaft.
2. Fan propeller shall use cast aluminum airfoil blades. Blades to be adjustable

within a cast aluminum hub to allow for performance changes. The propeller
shall be both statically and dynamically balanced.

3. The wheel and fan inlet shall be carefully matched and shall have precise running
tolerances for maximum performance and operating efficiency.

Fan Motors and Drive

1. Motors shall be 3600 RPM, 1800 RPM, 1200 RPM or 900 RPM in 60 Hz, TEAO
with a 1.15 service factor.
2. Motors must be standard NEMA T-Frame designs that are readily available from

motor vendors. Suppliers using C-Face or Pad Mount motors must include
provisions to provide replacement motors in case of a motor failure due to long
motor lead times.

3. Bearings shall have extended lube lines with grease fittings to allow for
lubrication.
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2.2

F.

Manufacturer: Subject to compliance with requirements, provide centrifugal fans of one
of the following: Cook (Loren) Co.; Greenheck Fan Corporation; New York Blower Co.;
Soler & Palau; Twin City Fan and Blower Co.; or approved equal.

MIXED FLOW INLINE FANS

A

General: Provide mixed flow inline fans of sizes and arrangement as indicated and of
capacities and having accessories as scheduled.

Fan Units: Provide factory assembled and tested fan units consisting of housing, wheel,
fan shaft, bearings and side support structure. Clean, condition and prime paint sheet
metal parts prior to final assembly. Apply final coat of enamel to exterior surfaces after
assembly.

Fan Housing and Inlets

1. Fan housing to be aerodynamically designed with high-efficiency inlet,
engineered to reduce incoming air turbulence.

2. Housing and bearing support shall be constructed of welded structural steel
members to prevent vibration and rigidly support the shaft and bearings.

3. All mixed flow housings shall include welded steel vanes to straighten airflow
prior to exiting the fan discharge.

4. Units up to size 27 shall incorporate a universal mounting system that allows the
fan to be mounted in either vertical or horizontal configurations and field rotation
of the motor position in 90 degree increments. Bearing life shall not be reduced
below specified level in different configurations. Units size 30 and larger shall
allow for field rotation of motor positions. Units shall accommodate base mount
or ceiling hung mounting without structural modifications to the fan.

5. An access door shall be supplied for impeller inspection and service.

6. OSHA compliant belt guard or motor cover to be included to completely cover
the motor pulley and belt(s).

Fan Impeller

1. Fan impeller shall be mixed flow design. The impeller shall be electronically
balanced both statically and dynamically to balance grade G6.3 per ANSI S2.19.

2. Fan impeller shall be manufactured with continuously welded steel airfoils.

3. The wheel and fan inlet shall be carefully matched and shall have precise running

tolerances for maximum performance and operating efficiency.

Fan Motors and Drive

Motors to be NEMA T-frame, 1800 or 3600 RPM, Open Drip Proof (ODP) or
Totally Enclosed Fan Cooled (TEFC) as scheduled with a 1.15 service factor.
Drive belts and sheaves shall be sized for 150% of the fan operating brake
horsepower, and shall be readily and easily accessible for service, if required.
Fan shaft to be turned and polished steel that is sized so the first critical speed is
at least 25% over the maximum operating speed for each pressure class.
Fan shaft bearings shall be Air Handling Quality, bearings shall be heavy-duty
grease lubricated, self-aligning or roller pillow block type.
Air Handling Quality bearings to be designed with low swivel torque to allow the
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outer race of the bearing to pivot or swivel within the cast pillow block. Bearings
shall be 100% tested for noise and vibration by the manufacturer. Bearings shall
be 100% tested to insure the inner race diameter is within tolerance to prevent

vibration.

6. Bearings shall be selected for a basic rating fatigue life L-50 of 400,000 hours.

7. Bearings shall be fixed to the fan shaft using concentric mounting locking
collars, which reduce vibration, increase service life, and improve serviceability.
Bearings that use set screws shall not be allowed.

8. Bearings shall have extended lube lines with grease fittings to allow for
lubrication.

9. Provide NEMA 3R motor covers where fans are exposed to weather.

PART 3 - EXECUTION

3.1

3.2

3.3

INSTALLATION

A

General: Install air distribution equipment where indicated, in accordance with
manufacturer's installation instructions and with recognized industry practices, to ensure
that equipment complies with requirements and serve intended purposes.

Access: Provide access and service space around and over air distribution equipment as
indicated, but in no case less than that recommended by manufacturer.

Isolation: Set on vibration isolators, fasten in accordance with manufacturer's installation
instructions.

Electrical Wiring: Install electrical devices furnished by manufacturer but not specified to
be factory mounted. Furnish copy of manufacturer's wiring diagram submittal to
Electrical Installer.

Verify that electrical wiring installation is in accordance with manufacturer's submittal
and installation requirements of Division 26 sections. Ensure that rotation is in direction
indicated and intended for proper performance. Do not proceed with centrifugal fan
start-up until wiring installation is acceptable to centrifugal fan Installer.

Ductwork Connections: Refer to Division 23 "Ductwork™ sections. Provide flexible
connections on inlet and outlet duct connections.

Exhaust Systems: Provide automatic dampers at each fan and interlock with motor to
serve as a back-draft damper. Reference Section 23 09 53

FIELD QUALITY CONTROL

A Upon completion of installation of centrifugal fans and after motor has been energized
with normal power source, test equipment to demonstrate compliance with requirements.
Where possible, field-correct malfunctioning equipment, then retest to demonstrate
compliance. Replace equipment that cannot be satisfactorily corrected.

EXTRA STOCK

A Provide one spare set of belts for each fan. Obtain receipt from owner that belts have
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been received.
B. Provide fixed sheave to replace adjustable pitch pulley. Sheave shall be sized by

balancing contractor.

END SECTION 23 34 13
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 34 16 - CENTRIFUGAL FANS

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A

B.

Applicable provisions of Division 1 shall govern work under this section.

Section 23 05 48 — Vibration Isolation

DESCRIPTION OF WORK

A

Provide air distribution equipment as indicated on drawings or on specifications
including centrifugal fans. Types of equipment included herein includes the following:

Centrifugal fans Sidewall propeller fans
Tubular centrifugal fans inline centrifugal fans
Kitchen exhaust fans

Where air distribution equipment is noted as "return™ fans or "exhaust/return” fans,
specification requirements shall be same as “exhaust" fans.

Refer to Section 23 05 48 Vibration Isolation.

Refer to Division 26 sections for the following work; not work of this section.

1. Power supply wiring from power source to power connection on fan motor.
Include starters, disconnects and required electrical devices, except where

specified as furnished or factory installed, by manufacturer.

2. Interlock wiring between fan units; and between fans and field installed control
devices.

SUBMITTALS

A

Product Data: Submit manufacturer's specifications for air distribution equipment
showing dimensions, certified capacities, ratings, total-range fan performance curves with
operating point clearly indicated, sound data, materials, gages, finishes, weights,
accessories and installation instructions. Single point operating curves are not acceptable.

Maintenance Data: Submit maintenance instructions including lubrication instructions,
motor and drive replacement and spare parts lists. Include this data in maintenance
manuals.

QUALITY ASSURANCE

A

Provide equipment with AMCA Certified Ratings and UL listed and labeled electrical
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components. Sound rate in accordance with AMCA 300.

DELIVERY, STORAGE AND HANDLING

A

Deliver air distribution equipment with factory installed shipping skids and lifting lugs;
pack components in factory fabricated protective containers.

Handle air distribution equipment carefully. Do not install damaged components; replace
and return damaged components to manufacturer.

Store air distribution equipment in clean dry place and protect from weather and
construction traffic. Comply with manufacturer's rigging and installation instructions.

PART 2 - PRODUCTS

2.1

CENTRIFUGAL FANS

A

General: Provide centrifugal fans of sizes and arrangement as indicated and of capacities
and having accessories as scheduled.

Fan Units: Provide factory assembled and tested fan units consisting of housing, wheel,
fan shaft, bearings and side support structure. Clean, condition and prime paint sheet
metal parts prior to final assembly. Apply final coat of enamel to exterior surfaces after
assembly.

Housings: Provide curved scroll housings; lock seam construction for sizes 24" to 40".
Provide spun inlet cones and duct connections.

Wheels: Provide backward inclined type blades for sizes 22" and smaller, air foil blades
for sizes 24" and larger. Weld blades to wheel rim and hub plate. Key wheels to shafts.
True and dynamically balance wheels after assembly. Provide inlet vanes where
scheduled.

Shafts: Constructs of AISI 1040 or 1045 solid hot rolled steel, turned and polished.

Bearings: Provide heavy-duty, grease lubricated, precision antifriction ball or roller,
self-aligning, pillow block type bearings selected for minimum average life (AFBMA
L50) of 200,000 hours.

Motors: Provide energy efficient variable frequency motors in accordance with Division
23 section "Electrical Provisions of Mechanical Work."

Drive: Provide V-belt drive with adjustable pitch sheave, selected for midpoint at design
conditions.

Access Doors: Provide access door in scroll housing, with latch type handles, flush
mounted for uninsulated housings, and raised mounted for insulated housings.

Drain Connections: Provide 3/4" threaded coupling drain connection at lowest point of
housing.
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2.2

Extended Grease Lines: Extend grease lines from bearings to outside of inlet duct flange.
Terminate with grease fitting.

Install piping with proper depth trap from each cooling coil condensate drain to the
nearest drain location.

Manufacturer: Subject to compliance with requirements, provide centrifugal fans of one
of the following: Cook (Loren) Co.; Greenheck Fan Corporation; New York Blower Co.;
Soler & Palau; Twin City Fan and Blower Co.; or approved equal.

TUBULAR CENTRIFUGAL KITCHEN GREASE FANS

A

General: Provide tubular centrifugal fans of sizes and arrangement as indicated and of
capacities and having accessories as scheduled. Fan performance shall be based on tests
conducted in accordance with AMCA Standard 210 test code for air moving devices, and
licensed to bear the AMCA Certified Ratings Seal. Fan shall be selected for grease
removal meeting UL 762 and built in accordance to NFPA 96.

Fan Units: Provide factory assembled and tested fan units consisting of housing, wheel,
fan shaft, bearings, straightening vanes and motor support. Clean, condition and prime
paint sheet metal parts prior to final assembly. Apply final coat of enamel to exterior
surfaces after assembly.

Housings: Construct housings of low carbon steel with continuous weld construction,
braced to prevent vibration or pulsation. Provide streamlined inlet and outlet
configurations.

1. Include bolted access door for cleaning.
2. Grease trap with drain connection.

Wheels: Provide airfoil type blades and welded construction. Statically and dynamically
balance wheels before assembly and balance again in assemble unit at design rpm.

Shafts: Construct of solid hot rolled steel, turned and polished. Design to operate at no
more than 70% of first critical speed at top of speed range of the fan’s class.

Bearings: Bearings: Provide self-aligning, grease lubricated, pillow block type bearings,
selected for minimum average life (AFBMA L50) of 100,000 hours. Include extended
lubrication lines.

Drive: Provide V-belt drive, selected for 1.4 service factor. Provide adjustable pitch
sheaves, selected for midpoint at design conditions.

Arrangement: Provide arrangement 1 for floor mounted fans and arrangement 9 for
ceiling mounted fans.

Motor: Provide open drip proof energy efficient motor fastened to adjustable motor base.

Vibration Control: Provide spring vibration isolators with number and size of isolators
selected by manufacturer.
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2.3

Accessories: Provide the following accessories as indicated and/or scheduled.

1. Companion Flanges: Provide flanges on inlet and outlet to accommodate slip
connection for ductwork.

2. Belt Guard: Provide protective enclosure over moving parts with opening for
tachometer.
3. Extended Grease Lines: Extend grease lines from bearings to outside of inlet duct

flange. Terminate with grease fitting.

Manufacturer: Subject to compliance with requirements, manufacturers offering tubular
centrifugal fans which may be incorporated in the work include, but are not limited to,
the following: Cook (Loren) Co.; Greenheck Fan Corporation; New York Blower Co.;
Soler & Palau; Twin City Fan and Blower Co.; or approved equal.

INLINE CENTRIFUGAL FANS

A

General: Provide inline centrifugal fans of sizes and arrangement as indicated, and of
capacities and having accessories as scheduled.

Housing: Aluminum split housing, constructed of spun aluminum, with aluminum
straightening vanes, inlet and outlet flanges, and support bracket adaptable to floor, side
wall, or ceiling mounting.

Direct Drive Units: Provide ball bearing motor encased in housing so as to be out of air
stream. Provide factory wiring to disconnect located on outside of fan housing.

1. Motor to be a DC electronic commutation type motor (ECM) specifically
designed for fan applications for the purpose of final airflow balancing.

2. Internal motor circuitry to convert AC power supplied to the fan to DC power to
operate the motor.

3. Motor shall be speed controllable down to 20% of full speed (80% turndown).

Speed shall be controlled by speed switch mounted to fan housing.
Belt Drive Units: Provide ball bearing motor mounted on adjustable base, with adjustable
sheaves. Provide enclosure around belts. Provide lubricating tubes from fan bearings to
outside of fan housing.

Wheel: Provide aluminum air foil blades on aluminum hub.

Vibration Control: Provide spring vibration isolators with number and size of isolators
selected by manufacturer.

Accessories: Provide the following accessories as indicated and/or scheduled:

1. Companion Flanges: Provide matching flanges on inlet and outlet to connect
ductwork to fan.

2. Fan Guards: Provide guards on inlets and outlets that are not connected to
ductwork.
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2.4

3. Extended Grease Lines: Extend grease lines from bearings to outside of inlet duct
flange. Terminate with grease fitting.

Manufacturer: Subject to compliance with requirements, manufacturers offering inline
centrifugal fans which may be incorporated in the work include, but are not limited to,
one of the following: Cook (Loren) Co.; Greenheck Fan Corporation; New York Blower
Co.; Soler & Palau; Twin City Fan and Blower Co.; or approved equal.

SIDEWALL PROPELLER FANS

A

C.

Manufacturers: Cook (Loren) Co.; Greenheck Fan Corporation; New York Blower Co.;
Soler & Palau; Twin City Fan and Blower Co.; or approved equal.

Constructed of steel with angle iron reinforcing and motor support frame, die formed
propeller blades with a welded reinforcing gusset on the backside for added rigidity, belt
or drive as scheduled, pneumatically operated control damper with blade edge and jamb
seals, damper operator, bird screen, and screened inlet/fan guard. Unless a special
coating is scheduled, paint fans with a prime coat after metal cleaning and surface
preparation; apply a second coat of paint to all exterior surfaces.

Provide factory fabricated wall sleeves.

PART 3 - EXECUTION

3.1

INSTALLATION

A

General: Install air distribution equipment where indicated, in accordance with
manufacturer's installation instructions and with recognized industry practices, to ensure
that equipment complies with requirements and serve intended purposes.

Access: Provide access and service space around and over air distribution equipment as
indicated, but in no case less than that recommended by manufacturer.

Isolation: Set on vibration isolators, fasten in accordance with manufacturer's installation
instructions.

Electrical Wiring: Install electrical devices furnished by manufacturer but not specified to
be factory mounted. Furnish copy of manufacturer's wiring diagram submittal to
Electrical Installer.

Verify that electrical wiring installation is in accordance with manufacturer's submittal
and installation requirements of Division 26 sections. Ensure that rotation is in direction
indicated and intended for proper performance. Do not proceed with centrifugal fan
start-up until wiring installation is acceptable to centrifugal fan Installer.

Ductwork Connections: Refer to Division 23 "Ductwork™ sections. Provide flexible
connections on inlet and outlet duct connections.

Exhaust Systems: Provide automatic dampers at each fan and interlock with motor to
serve as a back-draft damper. Reference Section 23 09 53 (VERIFY)
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3.2 FIELD QUALITY CONTROL

A Upon completion of installation of centrifugal fans and after motor has been energized
with normal power source, test equipment to demonstrate compliance with requirements.
Where possible, field-correct malfunctioning equipment, then retest to demonstrate
compliance. Replace equipment that cannot be satisfactorily corrected.

3.3 EXTRA STOCK

A Provide one spare set of belts for each fan. Obtain receipt from owner that belts have
been received.

B. Provide fixed sheave to replace adjustable pitch pulley. Sheave shall be sized by
balancing contractor.

END SECTION 23 34 16
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 34 23 - POWER AND GRAVITY VENTILATORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A Applicable provisions of Division 1 shall govern work under this section.
1.2 DESCRIPTION OF WORK

A Extent of power ventilator work required by this section is indicated on drawings and
schedules, and by requirements of this section.

B. Types of power ventilators specified in this section include the following:
1. Power Ventilators:
a. Centrifugal roof ventilators
2. Ceiling Ventilators:
a. Ceiling exhausters
3. Prefabricated roof curbs.
C. Refer to Division 26 sections for the following work; not work of this section.
1. Power supply wiring from power source to power connection on fan motor.

Include starters, disconnects and required electrical devices, except where
specified as furnished or factory installed, by manufacturer.

2. Interlock wiring between fan units; and between fans and field installed control
devices.

1.3 SUBMITTALS

A Product Data: Submit manufacturer's technical data for power and gravity ventilators,
including specifications, capacity ratings, dimensions, weights, materials, accessories
furnished, and installation instructions. Single point operating curves are NOT
acceptable.

B. Shop Drawings: Submit assembly type shop drawings showing unit dimensions,
construction details, methods of assembly of components, and field connection detail.

C. Wiring Diagrams: Submit manufacturer's electrical requirements for power supply wiring
to power ventilators. Submit manufacturer's ladder type wiring diagrams for interlock
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and control wiring. Clearly differentiate between portions of wiring that are factory
installed and portions to be field installed.

Maintenance Data: Submit maintenance data and parts list of each type of power and
gravity ventilator, accessory, and control. Include this data, product data, shop
drawings, and wiring diagrams in maintenance manual; in accordance with requirements
of Division 1.

14 QUALITY ASSURANCE

A

Provide equipment with AMCA Certified Ratings and UL listed and labeled electrical
components. Sound rate in accordance with AMCA 300.

15 DELIVERY, STORAGE AND HANDLING

A

Deliver ventilation equipment with factory installed shipping skids and lifting lugs; pack
components in factory fabricated protective containers.

Handle ventilation equipment carefully. Do not install damaged components; replace and
return damaged components to manufacturer.

Store ventilation equipment in clean dry place and protect from weather and construction
traffic. Comply with manufacturer's rigging and installation instructions.

PART 2 - PRODUCTS

2.1 POWER VENTILATORS

A

General: Except as otherwise indicated, provide standard prefabricated power ventilator
units of type and size indicated, modified as necessary to comply with requirements, and
as required for complete installation.

Centrifugal Roof Ventilators: Provide centrifugal roof type, curb mounted, power
ventilators of type, size, and capacity as scheduled, and as specified herein.

1. Type: Centrifugal backward inclined fan wheel, direct driven as scheduled.
Provide with spun aluminum weatherproof housings. Provide square base to suit
roof curb. Provide permanently lubricated, capacitor-start, induction-run type
motor. Housing design to be as scheduled: Downblast or Upblast type. Fan shall
bear AMCA certified rating seal for sound and air performance.

2. Electrical: Provide factory-wired nonfusible type disconnect switch at motor in
fan housing. Provide thermal overload protection in fan motor. Provide conduit
chase within unit for electrical connection. Provide solid state fan speed
controller for each direct drive fan as scheduled.

3. Grease-Laden Exhaust: Where scheduled, in addition to above, provide
centrifugal roof ventilators conforming to UL 762 (Power Ventilator for
Restaurant Appliances). Include a factory provided fan housing drain with
grease trap.
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Bird Screens: Provide removable bird screens, %" mesh, 16-gage aluminum or
brass wire.

Provide minimum 18” high roof curb of size to match unit dimensions
constructed of galvanized metal with 1 %" thick fiberglass insulation and wood
nailing block around entire perimeter.

Dampers: Motor-operated dampers at inlets, by Temperature Control, not work
of this Section.

Manufacturer: Subject to compliance with requirements, provide centrifugal roof
ventilators of one of the following: Carnes Co; Cook (Loren) Co.; Greenheck;
Penn Ventilator; Soler & Palau or approved equals.

2.2 CEILING VENTILATORS

A Ceiling Exhausters:

1.

Provide ceiling exhausters, designed for ceiling or wall mounting, of type, size
and capacity as scheduled.

Provide AMCA Certified Rating Seal.

Type: Provide galvanized steel housing lined with acoustical insulation,
adaptable for ceiling installation. Provide impeller type wheel fan wheels
mounted on motor shaft with fan shrouds, all removable for service. Provide
integral backdraft damper fan discharge.

Grille: Provide white finished grille with thumbscrew attachment to fan housing.

Motor: Provide permanent split-capacitor motor, permanently lubricate, with
grounded cord and plug.

Discharge: Provide metal roof or wall cap with back draft damper and bird screen
as scheduled or otherwise indicated on Drawings. Rust-resistant finish or as
indicated on Drawings.

Electrical: Provide junction box for electrical connection on housing, and
receptacle for motor plug-in.

Furnish remote fan speed control, solid state, capable of controlling fan speed
from full speed to approximately half speed, where scheduled.

Manufacturer: Subject to compliance with requirements, provide impeller type
ceiling exhausters of one of the following: Acme; Air Control Products; Broan;
Carnes; Cook (Loren) Co.; Dayton Electric; ILG Industries; JennFan; Power
Line; Soler & Palau or approved equals.

2.3 GRAVITY VENTILATORS

A General: Except as otherwise indicated, provide standard prefabricated gravity ventilator
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units of type and size indicated, modified as necessary to comply with requirements, and
as required for complete installation.

2.4 PREFABRICATED ROOF CURBS

A

General: Provide manufacturer's standard shop fabricated units, modified if necessary to
comply with requirements.

Fabricate structural framing for units of structural quality sheet steel (ASTM A 570,
Grade 40), formed to profiles indicated or, if not indicated, to manufacturer's standard
profiles for coordination with roofing, insulation and deck construction. Include 45° cant
strips and deck flanges with offsets to accommodate roof insulation. Weld corners and
seams to form watertight units. Delete 45° cant strips where not required or acceptable
with roofing type. Coordinate with roofing contractor.

1. Fabricate units from zinc coated steel, ASTM A 446, Grade C, designation G90
hot-dip coating, mill phosphatized.

Reinforce continuous runs of over 3'-0" length by inserting welded stiffeners of heavy
gage with flanges as required to provide sufficient rigidity and strength to withstand
maximum lateral forces in addition to superimposed vertical loads.

Sloping Roof Decks: For deck slopes of %" per foot and more, fabricate support units for
form level top edge.

Gage and Height: Fabricate units of zinc coated steel, gage and to height above roof
surface as indicated. Where gage or height are not indicated, fabricate units of 18-gage
steel, and nominal height of 12” above the top of the roof.

Provide pressure treated wood nailer, not less than 1-1/2" thick and of width indicated,
but not less than width of support wall assembly. Anchor nailer securely to top of metal
frame unit.

Fabricate exterior support profile to receive insulation of thickness indicated or, if not
indicated, of 1" thickness.

Insulate units inside structural support wall with rigid glass fiber insulation board of
approximately 3-1b. density and 1-1/2" minimum thickness, except as otherwise
indicated.

Provide support liners where shown, formed of 22 gage galvanized sheet metal, mill
phosphatized, flanged at lower edges.

1. Extend support liners through deck construction to coordinate with ductwork
below as indicated.

2. Use perforated metal for support liners, with approximately 1000, 3/32" diameter
holes per sqg. ft., to provide sound absorbing surfaces.

3. Provide sound insulation insert for curbs so indicated. Construct of 1" thick rigid
fiberglass panels secured in galvanized steel framework, with rounded edges to
RFB No. 313072
POWER & GRAVITY VENTILATORS
233423-4



minimize airflow resistance.

Metal Deck Reinforcement: Where indicated as integral part of support units. Provide
channel shaped metal deck closure strips to reinforce opening through metal decking.
Fabricate strips from 14-gage metal to match metal and finish of curb units, except as
otherwise indicated.

Manufacturer: Subject to compliance with requirements, provide prefabricated roof
curbs of one of the following: Custom Curb; Pate; S & L Manufacturing; ThyCurb; or
approved equals.

PART 3 - EXECUTION

3.1

3.2

3.3

INSPECTION

A

General: Examine areas and conditions under which power ventilators are to be installed.
Do not proceed with work until unsatisfactory conditions have been corrected.

INSTALLATION OF POWER AND GRAVITY VENTILATORS

A

General: Except as otherwise indicated or specified, install ventilators in accordance with
manufacturer's installation instructions and recognized industry practices to insure that
ventilators serve their intended function.

Coordinate ventilator work with work of roofing, and ceilings, as necessary for proper
interfacing.

Ductwork: Refer to Section 23 31 13 "Medium and Low Pressure Ductwork™. Connect
ducts to ventilators in accordance with manufacturer's installation instructions.

1. Provide access door in duct below ventilator to service damper.

2. Solder bottom joints and up 2" of side joints of duct under roof ventilator to
retain any moisture entering ventilator.

Roof Curbs: Coordinate with General Contractor. Not work of this Section.

Electrical Wiring: Install electrical devices furnished by manufacturer but not specified to
be factory mounted. Furnish copy of manufacturer's wiring diagram submittal to
Electrical Installer.

Verify that electrical wiring installation is in accordance with manufacturer's submittal
and installation requirements of Division 26 sections. Verify proper rotation direction of
fan wheels. Do not proceed with equipment start-up until wiring installation is
acceptable to equipment installer.

Remove shipping bolts and temporary supports within ventilators. Attach units securely
to roof curbs with galvanized or aluminum fasteners.

FIELD QUALITY CONTROL
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A Testing: After installation of ventilators has been completed, test each ventilator to
demonstrate proper operation of units at performance requirements specified. When
possible, field-correct malfunctioning units, then retest to demonstrate compliance.
Replace units that cannot be satisfactorily corrected.

3.4 ADJUSTING AND CLEANING

A Cleaning: Clean factory finished surfaces. Repair any marred or scratched surfaces with
manufacturer's touch up paint.

END SECTION 23 34 23
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 2336 17 - ELECTRIC TERMINAL UNITS

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A

Applicable provisions of Division 1 shall govern work under this section.

DESCRIPTION OF WORK

A Extent of heating terminal work is indicated by drawings and schedules.

B. Types of electrical heating terminals in this section include the following:
Baseboard radiation
Heating coils
Fan Forced Heaters
VAV Terminals (VAV)

C. Refer to Division 26 sections for electrical wiring work required in conjunction with
heating terminals; not work of this section.

D. Refer to other Division 23 sections for ductwork and duct accessories required in
conjunction with heating terminals.

SUBMITTALS

A. Product Data: Submit manufacturer's data on heating terminals, including dimensions,
capacities, ratings, performance characteristics, gages and finishes of materials and
installation instructions.

B. Shop Drawings: Submit assembly type shop drawings showing unit dimensions,
construction details and field electrical connection details.

C. Maintenance Data: Submit maintenance instructions, including cleaning instructions and

spare parts lists. Include this data in maintenance manuals.

QUALITY ASSURANCE

A

Manufacturer's Qualifications: Firms regularly engaged in manufacture of electrical
heating terminal units, of types, ratings and capacities required, whose products have
been in satisfactory use in similar service for not less than 5 years.

Installer: Qualified with at least 3 years of successful installation experience on projects
with electrical heating terminal installation work similar to that required for project.

NEC Compliance: Comply with applicable heating terminal installation requirements of
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NEC pertaining to installation of space heating equipment and appliances.

UL Compliance: Comply with applicable requirements of UL 1042, "Electric Baseboard
Heating Equipment.” Provide heating terminals that are UL listed and labeled.

SMACNA Compliance: Comply with applicable requirements of SMACNA's "Ducted
Electric Heat Guide for Air Handling Systems."

NFPA Compliance: Comply with applicable requirements of NFPA 90A pertaining to
installation of A-C systems.

PRODUCT DELIVERY, STORAGE AND HANDLING

A

Deliver heating terminals in factory fabricated type containers. Avoid crushing or
bending and prevent dirt and debris from entering and settling in devices.

Store heating terminals in original cartons and protect from weather and construction
work traffic. Where possible, store indoors; when necessary to store outdoors, store
above grade and enclose with waterproof wrapping.

PART 2 - PRODUCTS

2.1

2.2

ELECTRIC BASEBOARD RADIATION

A

General: Except as otherwise indicated, provide manufacturer's standard electric
baseboard radiation materials and components as indicated by published product
information and as required for a complete installation.

Heating Elements: Except as otherwise indicated, provide manufacturer's standard
elements for indicated duty and rated for the indicated capacity, consisting of electric
resistance elements inside aluminum tubes mechanically expanded into aluminum fins
and equipped with a capacity type automatic reject thermal overheat cutout.

Heating Capacity: Size elements based on ratings of the required output (Btu or watts)
and electrical input (watts, voltage, phase).

Temperature Controls: Temperature controls are specified in other Division 23 sections.

Cabinets: Provide cabinets braced and reinforced to provide required stiffness, with
adjustable heating element supports and expansion compensating brackets. Phosphate
and paint cabinet inside and out with one coat of baked-on primer. Provide one piece, 22
gage, bottom, back and top panels and 18 gage removable front panels and end caps.
Baked enamel finish selected from manufacturer's standard colors.

Manufacturers: Subject to compliance with requirements, provide units of one of the
following: Berko; Brasch; Cadet; Chromalox; Fasco; Federal Pacific; Intertherm;
McGraw Edison; Marked Nuton; Raypack; TPI; Square D; and Zell-Aire; or approved
equal.

ELECTRIC DUCT HEATING COILS
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2.3

General: Provide electric duct heating coils with automatic reset thermal cutouts for
primary over temperature protection and with load carrying manual reset thermal cutouts,
factory wired in series with each heater stage, for secondary protection. Include over-
current cutouts and sub-circuit fusing in the assembly and construct with the following
additional construction features:

1. Open Coil Electric Element: Construct coils with resistance wire of 80%
nickel/20% chromium, insulated by floated ceramic bushings. Recess bushings
into casing openings and secure on supporting brackets, spaced 4" 0.c. maximum,
vertical, slip-in type.

2. Heating Capacity: Size coils based on the ratings of the required output (Btu),
electrical input (watts, voltage, phase) and CFM.

Coil to be provided with built-in door disconnect switch, fuses and fuse blocks, air-flow
switch to lock out heater on NO FLOW, mercury contactors for each stage, step
controller, transformer, fan relay, pilot light (indicating functional operation including
stage energized), all within a totally enclosed terminal box.

Manufacturers: Subject to compliance with requirements, provide units of one of the
following: Indeeco; Berko; Brasch; Chromalox; Tutco; Federal Pacific; Lenox; or
approved equal.

FAN-FORCED HEATERS

A

Provide cabinet unit heaters in locations as indicated and of capacities, styles and having
accessories as scheduled.

Casings: Back box to be designed for duty as a recessed rough-in box or surface
mounting on finished walls. Completely wired steel inner frame shall support all
components, including heating element, fan motor and blade, thermostat, fan control and
thermal cutout. Louvered front cover shall be finished in white baked enamel, suitable
for field painting.

Fans: Construct of aluminum, factory balanced propeller type.

Heating Element: Provide manufacturer's standard elements for indicated duty and rated
for the indicated capacity, consisting of electric resistance elements. Units to be factory
wired with unit mounted heat switch, magnetic contactors, high temperature cut out
safety control, and fan override thermostat.

Motors: Provide totally enclosed motors, with built-in overload protection, having
electrical characteristics as scheduled.

Temperature Controls: Provide integral temperature control with thermal overheat
protection. Snap action switch shall be activated after heating element reaches operating
temperature and continue until after heated air has been discharged. Provide a plug
button for replacing thermostat for providing optional tamper-resistant controls.

Manufacturer: Subject to compliance with requirements, provide unit heaters of one of
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2.4

the following: Airtherm; Q-Mark; Berko; Markel Co; Brasch; Chromalox; Federal
Pacific;

VARIABLE AIR VOLUME TERMINALS (VAV)

A

Acceptable Manufacturers: Anemostat; Carrier; Krueger; Titus; Trane; Tuttle & Bailey;
or approved equal.

VAV Control Units: Units shall be pressure independent, completely factory assembled,
consisting of an insulated plenum with air inlet and outlet collars, multipoint flow probe,
air volume damper, electronic controller, hot water booster coil (where scheduled) and
removable access panel.

Casing: Unit casing shall be galvanized sheet steel lined with minimum %2" of 1-1/2
Ib./cu. ft. density thermal/acoustic glass fiber insulation not to exceed NFPA 90A smoke
and flame spread rating recommendations and to meet UL 181 anti-erosion requirements.
Secure lining to prevent de-lamination or sagging. Provide sound attenuator or lined duct
section downstream of box when needed to comply with scheduled NC ratings.

Identification: Provide label on each unit indicating manufacturer, model number, cfm
range, and plan tag number.

Air Dampers: Construct of materials that cannot corrode, do not require lubrication nor
periodic servicing. Provide mechanism to vary air volume through damper from
minimum to maximum in response to signal from the BAS. Damper leakage not to
exceed 2% at 3” wg inlet static pressure.

Flow Sensor: The velocity probe shall consist of a multiple point averaging flow sensor
with integral flow taps and calibration chart for field balancing.

Valve Actuator: Actuator shall be furnished and installed by Temperature Control
contractor. Electronic actuator shall include 24-volt motor providing forward, null, and
reverse operation. Electronic pressure-independent control shall have heating and cooling
setpoints adjustable from the BAS and at the terminal unit.

The air pressure drop through the units shall not exceed scheduled values. The unit
manufacturer shall furnish certified sound data for both casing radiated and discharge
sound levels as tested in an ADC certified laboratory in strict accordance with ARI 880-
98 Test Standard and shall include 2nd through 7th octave band data for all unit sizes.
Both discharge and radiated NC levels shall be based on a 10dB sound absorption as
determined by subtracting the highest point on the power level curve. Sound
performance based on other standards or methods will not be accepted.

Room temperature controls shall be furnished by the Temperature Control Contractor.

See schedule for electric duct heating coil requirements. Provide as specified for Electric
Duct Heating coils.

PART 3 - EXECUTION

3.1

INSPECTION
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A. Examine areas and conditions under which outlets and inlets are to be installed. Do not
proceed with work until unsatisfactory conditions have been corrected.

3.2 INSTALLATION OF HEATING TERMINALS

A Install heating terminals as indicated, in accordance with equipment manufacturer's
written instructions and with recognized industry practices to ensure that heating terminal
equipment fulfills requirements. Comply with applicable installation requirements of
NEC and NECA's "Standard of Installation."

B. Coordinate with electrical work, including wiring/cabling work, as necessary to interface
installation of heating terminals with other work.

C. Clean dust and debris from each heating terminal as it is installed to ensure cleanliness.

D. Comb out damaged fins where bent or crushed before covering elements with enclosures.

E. Touch up scratched or marred heating terminal enclosure surfaces to match original
finishes.

3.3 TESTING

A Upon completion of installation of heating terminals and after building circuitry has been
energized, test heating terminals to demonstrate capability and compliance with
requirements. Where possible, field-correct malfunctioning units, then retest to
demonstrate compliance.

END SECTION 23 36 17
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 37 13 — DIFFUSERS, REGISTERS AND GRILLES

PART 1 - GENERAL

11 RELATED DOCUMENTS
A Applicable provisions of Division 1 shall govern work under this section.
B. Section 23 31 13 - Medium and Low Pressure Ductwork
C. Section 23 33 00 - Duct Accessories
D. Section 23 05 93 -Testing, Adjusting and Balancing
1.2 SUBMITTALS
A Product Data: Submit manufacturer's data on outlets and inlets including the following:

1. Schedule of Diffusers, Registers and Grilles indicating drawing designation,
room location, number furnished, model number, size and accessories furnished.

2. Data sheet for each type of Diffusers, Registers and Grilles and accessory
furnished; indicating construction, finish and mounting details.

3. Performance data for each type of Diffusers, Registers and Grilles furnished
including: throw at 150/100/50 fpm, total and velocity pressure drop, and noise
criteria ratings. Indicate selections on data.

B. Maintenance Data: Submit maintenance instructions including cleaning instructions for
finishes and spare parts lists. Include this data in maintenance manuals.

1.3 QUALITY ASSURANCE

A ASHRAE Standards: Comply with American Society of Heating, Refrigerating and Air
Conditioning Engineers, Inc. (ASHRAE) Standard 70 "Methods of Testing for Rating the
Air Flow Performance of Outlets and Inlets."

B. ADC Test Code: Comply with Air Diffusion Council (ADC) Equipment Test Code
1062R4 "Certification, Rating and Test Manual."

14 PRODUCT DELIVERY, STORAGE AND HANDLING

A Deliver Diffusers, Registers and Grilles wrapped in factory fabricated fiberboard type
containers. ldentify on outside of container type of outlet or inlet and location to be
installed. Avoid crushing or bending and prevent dirt and debris from entering and
settling in devices.
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B.

Store Diffusers, Registers and Grilles in original cartons and protect from weather and
construction work traffic. Where possible, store indoors; when necessary to store
outdoors, store above grade and enclose with waterproof wrapping.

PART 2 - PRODUCTS

2.1

2.2

GENERAL:

A

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering diffusers which may be incorporated in the work include, but are not limited to,
the following: Anemostat; Carnes; Carrier; Krueger; Metal Aire; Nailor; Price Industries;
Titus; United McGill, or approved equal.

General: Provide diffusers, registers, and grilles where shown; of size, shape, capacity
and type indicated; constructed of materials, finishes, components, and accessories as
indicated, scheduled, and as required for complete installation.

Performance: Provide performance data for each type of outlet and inlet furnished
including: throw at 150/100/50 fpm, total and velocity pressure drop at vertical throw,
and noise criteria ratings at vertical throw.

Finish: White baked enamel standard. Color and finish indicated is for submittal to
Acrchitect for final approval.

Accessories: Round neck on supply diffusers. Adjustable opposed blade damper
assembly where indicated. Damper may be integral with slot diffuser throw pattern
blades. Insulated supply plenum on linear diffusers as indicated.

Mountings:

1. Lay-In: Housing sized to fit between ceiling exposed suspension tee bars and rest
on top surface of tee bars. Tee bar required on each side.

2. Surface-mounted: Furnish flanged or beveled border for wall or ceiling
installation. Flanged borders with gasket and screw holes.

3. Duct-mounted: Diffuser or grille housing and frame designed for installation on
exposed duct branch.

DIFFUSERS, GRILLES, AND REGISTERS

Manufacturer’s model numbers are provided to indicate quality and performance specified. Any
manufacturer indicated above may submit equivalent models.

Ceiling Diffuser CD-1,2:

Surface mounted: Steel construction with anti-smudge beveled frame, square concentric louvers,
round duct connection, baked enamel finish, each throw direction manual adjustable for
horizontal to vertical airflow, throw directions to be 4-way unless otherwise indicated. Baked
white enamel finish. Diffuser louver sizes and round neck sizes indicated on drawings. Carnes
SKSJ, or approved equal.
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2.3

Supply Grille SR-1:

Round duct flush mounted: Aluminum construction, vertical and horizontal straight double
deflection adjustable hemmed or teardrop blades at manufacturer's standard spacing,
approximately 3/4" on center. Flanges shall be curved with radius matching spiral duct size as
shown on plans with foam gasket. Drawings indicate grille dimensions. Provide with natural
aluminum finish with factory clear coat to protect finish. Provide with adjustable air scoop
damper. Carnes RDDMH or approved equal.

Supply Grille SG-1:

Duct mounted: Aluminum construction, vertical and horizontal straight double deflection
adjustable hemmed or teardrop blades at manufacturer's standard spacing, approximately 3/4" on
center. 1” flange without screw holes. Clear anodize finish. Grille size indicated on drawings.
Carnes RADMH, or approved equal.

Supply Grille SG-2:

Surface mounted: Steel construction, vertical and horizontal straight double deflection adjustable
hemmed or teardrop blades at manufacturer's standard spacing, approximately 3/4" on center. 1”
flange with screw holes and gasket. Baked white enamel finish. Grille size indicated on
drawings. Carnes RSDBH, or approved equal.

Return Grille RG-1, Transfer Grille TG-1, Exhaust Grille EG-1:

Surface mounted: Aluminum construction, 1/2”x1/2”x1/2” eggcrate, 90% free area, 1” flange
with screw holes. Baked white enamel finish. Size indicated on drawings. Carnes RAPAF, or
approved equal.

Return Grille RG-2, Transfer Grille TG-2, Exhaust Grille EG-2:

Lay-in: Aluminum construction, 1/2”x1/2”x1/2” eggcrate, 90% free area,1” flange with no screw
holes, 22”x22” nominal neck size, 23-3/4”x23-3/4” nominal frame dimensions. Baked white
enamel finish. Carnes RAPAF, or approved equal.

Return Grille RG-3:

Surface mounted: Heavy duty steel construction, 10 gage steel blades with 2/3” blade spacing,
40-degree deflection, 1” flange with countersunk screw holes and foam gasket, additional support
mullions on 6 centers behind blades. Baked white enamel finish. Grille size indicated on
drawings. Carnes RSHAH, or approved equal.

Open Ended Duct with screen OED: Shop fabricated galvanized sheet metal frame with welded
wire fabric constructied of 0.063 gauge wire, ¥2” x ¥2” spacing and hot dipped galvanized finish
equal to McNichols Co. Weldmesh.

SLOT DIFFUSERS

Provide all materials and components for a complete slot air distribution system, installed in
ceiling type indicated on the architectural drawings. Components include, but not limited to,
diffusers, insulated plenums, blank-offs, end caps, spacer clips, hanger clips, and support clips.
Pattern controllers shall be capable of throws parallel (horizontal) to ceiling. Finish shall be
white baked enamel.

Plenum Slot Diffuser PSD-1,2:
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Lay-in mounted: Plenum slot diffuser: Steel construction, adjustable pattern high induction air
pattern with factory provided center T-bars compatible with ceiling components and color. Vane
air pattern and flow rate adjustment with air pattern having full 180 degree adjustment. Drawings
indicate diffuser length and number of slots. Provide insulated plenum with interior, vanes and
frame painted flat black. Provide round or oval inlet collar to plenum to match duct size serving
unit, as indicated on Drawings. Provide 4 foot long diffusers with center notches for 2’x2’ ceiling
grids. Donco DCD, Kees K or approved equal.

PART 3 - EXECUTION

3.1 INSPECTION

A. Examine areas and conditions under which outlets and inlets are to be installed. Do not
proceed with work until unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General: Install outlets and inlets in accordance with manufacturer's written instructions
and in accordance with recognized industry practices to insure that products serve
intended functions. Provide transition at diffuser to match plan duct size with inlet size.

B. Support all duct ceiling inlets and outlet from structure. Provide minimum 28 gage 3/4”
angle supports on 2 sides for non-ducted outlets installed in ceiling tiles. Extend angles
to T-bar supports.

C. Locate diffusers, registers and grilles as indicated on plans. Unless otherwise indicated
on the reflected ceiling plans, locate diffusers, registers and grilles in center of acoustical
ceiling modules. Locate slot diffusers on T-bar. Locate lay-in linear diffusers beside T-
bar and install additional support bar as required. Install louvered return and exhaust
inlets with blade orientation to minimize see through.

D. Where diffusers are located under obstacles prohibiting standard elbow connection,
remove round neck and provide square plenum inlet as tall as possible with side
connection. Transition duct as required.

E. Security grilles and diffusers shall have steel angle back plates, welded or bolted at
backside of wall or ceiling. Support ceiling-mounted units from structure above.

3.3 BALANCING

A Balancing damper shall be installed in duct leading to each outlet and inlet. Refer to
Section 23 05 93 "Testing, Adjusting and Balancing" for balancing of outlets and inlets;
not work of this section.

END SECTION 23 37 13
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 2341 00 - AIRTREATMENT EQUIPMENT

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A

Applicable provisions of Division 1 shall govern work under this section.

DESCRIPTION OF WORK

A Extent of work required by this section is indicated on drawings and schedules and/or
specified in other Division 23 sections. Equipment specified herein includes the
following:
panel filter media 25-30% efficient filter media
housings for panel filters housings for 25-30% efficient filter media
side access filter housings

B. This section contains specifications for filters used in all central station air handling units,
fan coil units, cabinet unit heaters, special filter housings, and field erected units, whether
located indoors, or outdoors.

SUBMITTALS

A. Product Data: Submit manufacturer's data concerning dimensions, materials, efficiencies,
installation instructions and appropriate identification. Use UL Class 1 or Class 2 filters
unless noted otherwise. Efficiencies indicated in this section are based on ASHRAE
Standard 52. Fan motors have been selected to operate against the resistance of dirty
filters as specified in this section.

B. Shop Drawings: Submit shop drawings for filter rack assemblies showing dimensions,
materials and methods of assembly.

C. Maintenance Data: Submit maintenance data and spare parts lists for each type of filter,

filter gage and rack required. Include this data in maintenance manual.

QUALITY ASSURANCE

A

Manufacturer's Qualifications: Firms regularly engaged in manufacture of air filtering
equipment with characteristics, sizes, and capacities required, whose products have been
in satisfactory use in similar service for not less than 5 years.

Codes and Standards:

1. ASHRAE Compliance: ASHRAE Standard 52
2. UL Compliance: UL181, UL 586
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PART 2 - PRODUCTS

2.1

2.2

2.3

2.4

2.5

2.6

ACCEPTABLE MANUFACTURERS: Subject to compliance with requirements, provide filters
and frames of one of the following: American Air Filter; Barnebey-Cheney; Cambridge;
Continental; Flanders; Farr; Mine Safety Appliances; Research Products; or approved equal.

MERV 6 PANEL FILTER MEDIA (FARR 20-20, cabinet unit heaters, fan coil units, unit
ventilators, residential furnaces)

A Use 1" thick fiber blanket in a cardboard frame with perforated metal retainer. Coat
media with flameproof, non- volatile adhesive.

B. Media nominal rating to be 500 FPM face velocity, 0.15 inch WG initial resistance, 0.50
inches WG recommended final resistance. Average arrestance of filter media shall be
80%.

C. Provide filter holding frame.

MERYV 7 EFFICIENT FILTER MEDIA

A. Use 2" or 4” thick as scheduled, pleated, lofted, non-woven, reinforced fabric, supported
and bonded to a welded wire grid, and enclosed in cardboard frame.

B. Media nominal rating to be 500 FPM face velocity, 0.30 inch WG initial resistance, 0.9
inches WG recommended final resistance. Efficiency to be 25-30% dust spot, 90-92%
weight arrestance.

C. Furnish a side-access housing or holding frame as scheduled or specified. Top access
housing or holding frame is required for evaporative coolers.

MERYV 11 EFFICIENT FILTER MEDIA

A. Media nominal rating to be 500 FPM face velocity, 0.40 inch WG initial resistance, 1.0
inches WG recommended final resistance, 95% dust spot efficiency.

B. Furnish a side-access filter housing or holding frame as scheduled.
HOUSINGS FOR PANEL FILTERS

A. Manufactured by air handling unit manufacturer, filter media manufacturer, or contractor
fabricated. Casing and tracks constructed of galvanized or enameled steel or aluminum.

B. Provide access to the media tracks from outside the casing so media and be readily
changed.

HOUSINGS FOR MERV 7 EFFICIENT FILTER MEDIA

A Housing or holding frame to be of the same manufacturer as filter media or provided by
the air handling unit manufacturer. Contractor fabricated housings or filter racks will not
be accepted. Casing and tracks constructed of galvanized or enameled steel or aluminum.
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2.7

2.8

B.

Provide access to the media tracks from outside the casing so media and be readily
changed.

SIDE ACCESS FILTER HOUSINGS

A

F.

Galvanized steel housing with aluminum or galvanized steel filter mounting tracks.
Mounting tracks and access doors to have gaskets to minimize air bypass around the
filters. Housing assembly to be suitable for use in duct systems with 2 inches of water
static pressure.

Standard filter sections provided by air handling unit manufacturers may be used for
MERYV 11 efficient.

Insulate housings where adjacent duct or air handling apparatus is insulated. Insulation to
be contained within a double wall steel panel and meet the requirements specified for
adjacent duct or apparatus.

Furnish a door on each end of the housing to facilitate filter changing. Doors to be
hinged and provided with lever handle latches to secure the door. Doors shall not be
secured with nuts, bolts, wing nuts, or sheet metal screws.

Furnish housings for MERV 11 with a lever action sealing mechanism to secure media in
tracks.

Include an integral prefilter track for installation of MERV 7 efficient prefilters.

FILTER GAUGES

A

B.

Manufacturers: Dwyer; or approved equal.

Direct reading, 3-1/2 inch dial type, diaphragm actuated, in a metal case. Lettering shall
be black figures on white background. Provide front recalibration adjustment.

Provide gauges with the following ranges:

Filter Type Scale Range (inch W.G.)
Panel filters 0.0to 0.5
MERYV 7 efficient filters 0.0to 1.0
MERYV 11 efficient filters 0.0to 2.0

Provide one gauge for each filter bank, suitable for flush or surface mounting. Include an
air filter gauge accessory package consisting of mounting bracket, aluminum tubing, two
static pressure tips, and vent valves for each gauge

PART 3 - EXECUTION

3.1

INSTALLATION

A

Where air handling equipment is to be used for temporary heating or ventilation of a
facility, do not operate the equipment until specified filter media has been installed.
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Contractor shall be responsible for maintaining the cleanliness of air handling apparatus
and air distribution systems during construction through regular inspection and changing
of filter media throughout the construction period.

B. Where air handling apparatus is used during the construction period, install new filter
media prior to start of air balancing. Additionally, deliver one new set of media to the
owner prior to substantial completion.

C. Install units as shown on drawings and details according to manufacturer's instructions.
D. Reinforce filter holding frames per manufacturer's instructions.
E. Maintain necessary clearance for changing filters.

3.2 FILTER GAUGES
A Install filter gauge static pressure tips upstream and downstream of filters.

B. Mount gauge on outside of filter housing or filter plenum in accessible position; install
tubing and gauge valves between gauge and sensor tips. Adjust and level each gauge.

END SECTION 23 41 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 51 00 - BREECHINGS, CHIMNEYS AND STACKS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A

B.

Applicable provisions of Division 1 shall govern work under this section.

Section 23 07 00 - Mechanical Insulation.

1.2 SUBMITTALS

A

C.

Product Data: Submit manufacturer's specifications including materials, dimensions,
weights, accessories, approvals and installation instructions.

Shop Drawings: Submit assembly type shop drawings including materials, dimensions,
weights, accessories, and required clearances.

Maintenance Data: Include product data in maintenance manual.

1.3 QUALITY ASSURANCE

A

Manufacturers: Firms regularly engaged in manufacture of prefabricated breeching of
types and sizes required, whose products have been in satisfactory use in similar service
for not less than 5 years.

NFPA Compliance: Comply with the most current edition of NFPA 211 "Chimneys,"
Fireplaces, Vents and Solid Fuel Burning Appliances™ and the most current edition of
NFPA 54 National Fuel Gas Code (ANSI Z223.1).

UL Compliance and Labeling: Comply with applicable portions of UL safety standards
pertaining to breeching; provide products that have been UL listed and labeled.

SMACNA Compliance: Comply with SMACNA Low Pressure Duct Standards for
fabricated breeching.

PART 2 - PRODUCTS

2.1 SINGLE WALL METAL BREECHINGS AND STACKS

A

All Steel, Positive Pressure, Single Wall Vents:

1. Manufacturers: Subject to compliance with requirements, provide all steel,
positive pressure single wall vents of one of the following: Selkirk - Heat Fab;
Stacks, Inc.; Hart & Cooley; or approved equal.

2. Description: Factory fabricated Gas Vent Connector tested and listed by
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2.2

2.3

2.4

Underwriters Laboratories to UL 1738/ ULC S636 for use with Listed natural gas
or propane equipment that produce flue-gas temperatures not above 550°F.

3. Construction: Fabricate from AL 29-4C Stainless Steel suited for use with high
efficiency gas burning equipment which produce condensation in the vent. All
joints to be fastened with factory applied seal tested to be gas tight at 2.5 times
the listed pressure rating of 8” water column.

DOUBLE WALL METAL BREECHINGS AND STACKS
A Type B Gas Vents:

1. Available Manufacturers: Subject to compliance with requirements, provide
Type B double wall gas vents of one of the following: American Metal Products
Co., Div. of Masco Corp.; General Products Co., Inc.; Hart & Cooley Mfg. Co.;
Selkirk Metalbestos; or approved equal.

2. Description: Double wall gas vents, UL listed for Type B, consisting of an inner
pipe of sheet aluminum, and outer pipe of galvanized sheet steel, with the
following minimum thicknesses:

Size Inner Pipe Outer Pipe
Round, up to 6" 0.012" 28 gage
Round, 7" to 18" 0.014" 28 gage
Round, 20" to 24" 0.018" 26 gage
Oval, up to 4" 0.012" 28 gage
Oval, 5" to 6" 0.014" 28 gage
3. Accessories: UL labeled tees, elbows, increasers, draft hood connectors, metal

cap with bird barrier, adjustable roof flashing, storm collar, support assembly,
thimbles, fire stop spacers, and fasteners, fabricated of similar materials and
designs as vent pipe straight sections.

DIRECT DUCTED COMBUSTION AIR INTAKE
A Provide galvanized sheet metal, or PVVC piping.

1. Galvanized sheet metal shall be equivalent to 2” pressure class ductwork. See Section
23 31 13 for construction and seal class.

2.PVC piping shall be schedule 40 DWV and fittings. Joints to be made using PVC
cleaner and cement.

B. See Section 23 07 00 Mechanical Insulation for requirements of concealed intake ducts.

SINGLE WALL POLYPROPYLENE FLUE/VENT FOR CONDENSING HEATING
EQUIPMENT

A Provide rigid and flexible polypropylene piping with concentric assemblies where
indicated.
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B.

1.Manufacturers: Subject to compliance with requirements, provide all polypropylene
positive pressure single wall vents of the following: Innoflue; or approved equal.

2.Designed for use with Category Il or IV condensing gas, propane, or oil fired
equipment as APPROVED BY THE HEATING EQUIPMENT
MANUFACTURER.

3.Maximum continuous flue gas temperature shall not exceed 248 degrees F (120 degrees
C).

4.Vent shall be listed for maximum positive pressure rating of 20” W.C.

5.Vent shall be constructed from Flame Resistant Polypropylene rated for this
application.

6.System components to have factory installed gasket in female end connections for
push-together installation and water tight fit. Zero clearance to combustibles where
indicated.

7.All polypropylene piping and products furnished under this product line to be UL-1738
and ULC-S636 rated for gas burning appliance venting systems.

See Section 23 07 00 Mechanical Insulation for requirements of concealed intake ducts.

PART 3 - EXECUTION

3.1 INSTALLATION OF SINGLE WALL BREECHINGS AND STACKS

A

Install all steel, positive pressure, single wall vents in accordance with manufacturer's
installation instructions, NFPA and UL listings. Use single manufacturer for all
components including adapters to boiler, thimbles through building construction,
flashings and termination Kits.

Seal joints between sections of positive pressure vents in accordance with manufacturer's
installation instructions, and using only sealants recommended by manufacturer.

Install vents parallel to building components maintaining minimum clearances from
combustibles as specified in UL listing and pitch as required by manufacturer.

Support vents at intervals recommended by the manufacturer to support the weight of the
vent and all accessories, without exceeding loading of boilers.

3.2 INSTALLATION OF DOUBLE WALL BREECHINGS AND STACKS

A

Install all steel, positive pressure, double wall vents in accordance with manufacturer's
installation instructions and UL listing. Maintain minimum clearances from
combustibles specified in UL listing.

Seal joints between sections of positive pressure vents in accordance with manufacturer's
installation instructions, and using only sealants recommended by manufacturer.
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3.3

3.4

3.5

Support vents at intervals recommended by the manufacturer to support the weight of the
vent and all accessories, without exceeding loading of boilers.

Install Type B gas vents in accordance with manufacturer's installation instructions and
UL listing. Maintain minimum clearances from combustibles specified in UL listing.

INSTALLATION DIRECT DUCTED COMBUSTION AIR INTAKE

A

Seal joints in accordance with manufacturer's installation instructions, and using only
sealants recommended by manufacturer.

Install intake piping parallel to building components maintaining minimum clearances
from combustibles and maximum equivalent lengths as specified in UL listing and pitch
as required by manufacturer.

Support piping at intervals recommended by the manufacturer to support the weight of
the vent and all accessories.

INSTALLATION OF SINGLE WALL POLYPROPYLENE FLUE/VENT

A

Vent installation shall conform to the manufacturer’s installation instructions, its UL
listing and state/local codes.

The vent system shall be routed for zero clearance to combustibles where indicated and
as specified by the manufacturer.

Support piping at intervals recommended by the manufacturer to support the weight of
the vent and all accessories.

The vent system and breeching shall be inspected and cleaned before the final connection
to the appliances.

CLEANING AND PROTECTION

A

Clean breechings internally during installation to remove dust and debris. Clean external
surfaces to remove welding slag and mill film. Grind welds smooth.

Temporary Closure: At ends of breechings and chimneys that are not completed or
connected to equipment, provide temporary closure which will prevent entrance of dust
and debris until installations are completed.

END SECTION 23 51 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 54 00 - FURNACES

PART 1 - GENERAL

11

1.2

1.3

RELATED DOCUMENTS

A

Applicable provisions of Division 1 and Division 23 shall govern work under this section.

DESCRIPTION OF WORK

A

Extent of furnaces work required by this section is indicated on drawings and schedules,
and by requirements of this section.

Types of packaged heating and cooling units specified in this section include the
following:

1. Gas-Fired Furnaces, Condensing

Refer to other Division 15 sections for automatic temperature controls not factory
installed, and required for conjunction with packaged heating and cooling units; not work
of this section.

Accessories: Refer to other Division 23 sections for Furnace Accessories not factory
installed, including air filters and cleaners, humidifiers, condensing units, DX cooling
coils, refrigeration piping, and fuel gas piping.

Electrical Work: Refer to Division 23 section "Electrical Provisions of Mechanical
Work" for requirements.

Electrical Work: Provide the following wiring as work of this section, in accordance
with requirements of Division 26:

1. Provide control wiring between unit mounted control panel and thermostats,
remote control panels, and any other control device furnished as work of this
section.

2. Provide factory mounted and wired controls and electrical devices as specified in
this section.

Refer to Division 26 sections for other electrical work including motor starters,
disconnects, wires/cables, raceways, and other required electrical devices; not work of
this section.

QUALITY ASSURANCE

A

Manufacturer's Qualifications: Firms regularly engaged in manufacture of packaged
heating and cooling units, of types and capacities required, whose products have been in
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satisfactory use in similar service for not less than 5 years.
Codes and Standards:

1. ARI Compliance: Provide capacity ratings for packaged heating and cooling
units in accordance with ARI Standard 360 "Standard for Commercial and
Industrial Unitary Air Conditioning Equipment”.

2. ASHRAE Compliance: Construct refrigerating system of packaged heating and
cooling units in accordance with ASHRAE Standard 15 "Safety Code for
Mechanical Refrigeration”.

3. UL Compliance: Provide packaged heating and cooling units that are UL listed
and labeled.
4. UL Compliance: Provide packaged heating and cooling units that are designed,

manufactured, and tested in accordance with UL requirements.

5. NFPA Compliance: Provide packaged heating and cooling units that are in
compliance with NFPA 70.

14 SUBMITTALS

A

Product Data: Submit manufacturer's technical product data, including rated capacities of
selected model clearly indicated, weights, furnished specialties and accessories; and
installation and start-up instructions.

Shop Drawings: Submit manufacturer's assembly type shop drawings indicating
dimensions, weight loadings, required clearances, and methods of assembly of
components.

Wiring Diagrams: Submit manufacturer's electrical requirements for power supply
wiring to packaged heating and cooling units. Submit manufacturer's ladder type wiring
diagrams for interlock and control wiring required for final installation of packaged
heating and cooling units and controls. Clearly differentiate between portions of wiring
that are factory installed and portions to be field installed.

Maintenance Data: Submit maintenance data and parts list for each packaged heating and
cooling unit, control, and accessory; including "trouble shooting” maintenance guide.
Include this data with requirements of Division 1.

15 DELIVERY, STORAGE, AND HANDLING

A

Handle packaged heating and cooling units and components carefully to prevent damage,
breaking, denting and scoring. Do not install damaged packaged heating and cooling
units or components; replace with new.

Store packaged heating and cooling units and components in clean dry place. Protect
from weather, dirt, fumes, water, construction debris, and physical damage.

Comply with manufacturer's rigging and installation instructions for unloading packaged
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1.6

heating and cooling units, and moving units to final location for installation.

WARRANTY

A

Warranty on Heat Exchanger: Provide written warranty, signed by manufacturer,
agreeing to replace/repair, within warranty period, heat exchangers with inadequate and
defective materials and workmanship, including leakage, breakage, improper assembly,
or instructions for handling, installing, protecting, and maintaining units have been
adhered to during warranty period. Replacement is limited to component replacement
only, and does not include labor for removal and reinstallation.

1. Warranty Period: 5 years from Date of Substantial Completion.

PART 2 - PRODUCTS

2.1

Gas-Fired Furnaces, Condensing

A

General: Provide factory assembled, piped, wired, and tested packaged units as
indicated, consisting of casing, heat exchangers, burners, fans, filters, and unit controls
that comply with ANSI Z21.47, “Gas-Fired Central Furnaces,” and NFPA 54, “National
Fuel Gas Code”; and bearing label of the American Gas Association. Provide capacities
and electrical characteristics as scheduled.

Cabinet: Steel, with interior insulation around the heat exchanger. Lift-out panels
expose burners and all other items requiring access for maintenance.

1. Interior Insulation: Mineral-fiber board thermal insulation manufactured with
glass fibers a minimum of % inch (13 mm) thick, bonded with a thermosetting
resin. Comply with ASTM C 612, Type IB, with aluminum foil jacket.

Finish of External Casings and Cabinets: Factory painted, manufacturer’s standard color.

Fan: Centrifugal, factory balanced, resilient mounted, direct drive.

Fan Motors: Energy-efficient type as specified in Section 23 05 13 on motors. Open drip
proof, with internal thermal protection and permanent lubrication.

Type of fuel: Natural Gas
Heat Exchanger: Stamped and welded.

1. Primary: Aluminized steel.
2. Secondary: Polyethylene-coated steel.

Burner Controls: Solid state; Control gas valve and ignition.

1. Gas Valve” 24V, 100 percent safety gas shutoff, pressure regulator, and manual
shutoff.
2. Ignition: Electric pilot ignition, with electric spark igniter.
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Automatic Controls: Solid-state board delays fan start and shutdown.

Accessories:

1. Combination Combustion-Air Intake and Vent: PVC plastic fitting to combine
combustion-air inlet and vent through outside wall.
2. Ventilation Air Heat Exchanger: Polyethylene air-to-air heat exchanger.

Manufacturer: Bryant, Carrier, Lennox, Trane, Ruud, or approved equal.

PART 3 - EXECUTION

3.1

3.2

INSPECTION

A

General: Examine areas and conditions under which packaged heating and cooling units
are to be installed. Do not proceed with work until unsatisfactory conditions have been
corrected in manner acceptable to Installer.

INSTALLATION OF FURNACES

A

General: Install furnaces in accordance with manufacturer's installation instructions.
Install units plumb and level, firmly anchored in locations indicated, and maintain
manufacturer's recommended clearances.

Install gas-fired furnaces and associated fuel and vent features and systems according to
NFPA 54.

Base-Mounted Units: Secure units to G.C. provided concrete equipment curb. Provide
optional bottom closure base, equipment stand, or specialty return assembly if required
by installation conditions.

Electrical Wiring: Install electrical devices furnished by manufacturer's wiring diagram
submittal to electrical installer.

1. Verify that electrical wiring installation is in accordance with manufacturer's
submittal and installation requirements of Division 26 sections. Do not proceed
with equipment start-up until wiring installation is acceptable to equipment
installer.

Ductwork: Refer to Division 23 sections on Ductwork. Connect supply and return ducts
to unit with flexible duct connections. Provide transitions to exactly match unit duct
connection size.

1. Connect outside air duct to unit with flexible connection, provide manual
damper, quadrant and lock.

2. Connect condenser supply and exhaust ducts to unit with flexible connections.

Air Cooled Condenser Piping: Refer to Section 23 23 00, “Refrigeration Piping
Systems”. Connect liquid and hot gas piping to unit as indicated.
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H. Drain Piping: Connect unit drain to nearest indirect waste connection. Provide trap at
drain pan; construct at least 1" deeper than fan pressure in inches of water.

G. Install piping adjacent to machine to allow service and maintenance.

H. Vent and Outside-Air Connection, Condensing, Gas-Fired Furnaces: connect plastic
piping vent material to furnace connections and extend outdoors. Terminate vent
outdoors with a cap and in an arrangement that will protect against entry of birds, insects,
and dirt.

3.3 FIELD QUALITY CONTROL

A General: Start-up packaged heating and cooling units, in accordance with manufacturer's
start-up instructions. Test controls and demonstrate compliance with requirements.
Replace damaged or malfunctioning controls and equipment.

3.4 CLOSEOUT PROCEDURES

A Training: Provide services of manufacturer's technical representative for 1-half day to
instruct Owner's personnel in operation and maintenance of packaged heating and cooling
units.

1. Schedule training with Owner, provide at least 7-day notice to Contractor and
Engineer of training date.

3.5 SPARE PARTS

A General: Furnish to Owner, with receipt, the following spare parts for each packaged
heating and cooling unit:

1. One set of matched fan belts for each belt driven fan.
2. One set filters for each unit.

END SECTION 23 54 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 235500 - FUEL-FIRED HEATERS

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A

Applicable provisions of Division 1 shall govern work under this section.

DESCRIPTION OF WORK

A

Extent of fuel-fired heater work required by this section is indicated on drawings and
schedules and by requirements of this section.

Types of fuel-fired heaters specified in this section include the following:
Tubular infrared heaters

Industrial direct fired gas makeup air units

Direct fired gas rooftop makeup air units

Gas fired separate combustion make up air units

Gas-fired propeller unit heaters

aokrwdE

Refer to appropriate Division 23 sections for fuel piping; controls, ductwork; breechings;
and testing, adjusting, and balancing in connection with fuel-fired heaters; not work of
this section.

Refer to Division 26 sections for the following; not work of this section.

Power supply wiring from power source to power connection and fuel-fired heaters.
Include disconnects and required electrical devices, except where specified as furnished
or factory installed by manufacturer.

Refer to other Division 23 sections for automatic temperature controls not factory
installed, required in conjunction with fuel-fired units; not work of this section.

QUALITY ASSURANCE

A Manufacturer's Qualifications: Firms regularly engaged in manufacture of fuel-fired
heaters, of types and capacities required, whose products have been in satisfactory use in
similar service for not less than 5 years.

B. Codes and Standards:

1. ANSI Compliance: Construct and install gas-fired unit heaters in accordance with
ANSI Z83.8 "Gas Unit Heaters."

2.

3. ANSI Compliance: Construct and install gas-fired duct heaters in accordance
with ANSI Z83.9 "Gas-Fired Duct Furnaces."

4.

5. NFPA Compliance: Install fuel gas piping and gas-fired heaters in accordance
with NFPA 54 "National Fuel Gas Code."

SUBMITTALS
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Product Data: Submit manufacturer's technical product data, including rated capacities of
selected model clearly indicated, weights, furnished specialties and accessories; and
installation and start-up instructions.

Shop Drawings: Submit manufacturer's assembly-type shop drawings indicating
dimensions, weight loadings, required clearances, and methods of assembly of
components.

Wiring Diagrams: Submit manufacturer's electrical requirements for power supply
wiring for fuel-fired heaters. Submit manufacturer's ladder-type wiring diagrams or
interlock and control wiring. Clearly differentiate between portions or wiring that are
factory-installed and portions to be field-installed.

Maintenance Data: Submit maintenance data and parts list for each type of fuel-fired
heater, control, and accessory; including “trouble-shooting” maintenance guide. Include
this data and product data in maintenance guide. Include this data and product data in
maintenance manual; in accordance with requirements of Division 1.

15 PRODUCT DELIVERY, STORAGE, AND HANDLING

A

C.

Handle fuel-fired heaters and components carefully to prevent damage, breaking, denting
and scoring. Do not install damaged fuel-fired heaters or components; replace with new.

Store fuel-fired heaters and components in clean dry place. Protect from weather, dirt,
fumes, water, construction debris, and physical damage.

Comply with manufacturer's rigging and installation instructions for unloading fuel-fired
heaters, and moving them to final location.

PART 2 - PRODUCTS

2.1 TUBULAR INFRARED HEATERS (MULTIPLE-BURNER ENGINEERED VACUUM
SYSTEM TYPE)

A

Subject to compliance with requirements, provide a complete engineered negative
pressure radiant systems from one of the following: Detroit Radiant Products Company;
Ambi-Rad; Solaronics, Schwank Inc.; Calcana, Inc. Fuel type: burner shall be designed
for natural gas having characteristics same as those of gas available at project site.

Gas control: operation shall include a defined input differential. Heater must be CSA
Design Certified to operate at an input differential of at least 20% between the low and
nominal rated input modes.

Combustion chamber: shall be 4 inch O.D. 16ga. Titanium stabilized aluminized steel to
allow for the operating temperature to exceed the 1030F as set forth in the ANSI Z83.20
standard, finished with a high emissivity rated, corrosion resistant, black coating with an
emissivity level documented at .92 or higher.

Emitter tube: shall be 4 inch O.D. 16ga. aluminized steel finished with a high emissivity
rated, corrosion resistant, black coating with an emissivity level documented at .92 or
higher
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Condensate tail pipe: shall be 4 inch O.D. 16ga. 304 stainless steel. Pipe shall be able to
be cut to any length without having raw carbon steel exposed at the edges. Glass lined,
porcelain lined, or other material prone to chipping and cracking shall not be permitted.

Burner type: units shall operate under a negative pressure with exhaust gasses pulled
through the exchanger pipe to a common exhauster pump. Each burner shall receive its
combustion air independently. Burners that have exhaust gases from upstream burners
passing over them shall not be permitted. Burners shall operate at a minimum of 3.5”
W.C. manifold pressure to achieve proper air-gas mixing. Burners that require air filters
shall not be permitted.

Burner: stainless-steel venturi burner. The flame anchoring screen shall have a minimum
temperature rating equivalent to 304 grade stainless steel. Non stainless steel burners
shall not be permitted.

Tube connections: the heater’s combustion chamber and radiant emitter tube shall
incorporate a 4 inch slip-fit, interlocking connection in which the upstream tube slides
into the next tube and is held by a bolted clamp. A butted tube connection system shall
not be permitted.

Exhauster Pumps:

1. Systems designed for condensing shall have a cast aluminum housing for
corrosion resistance. Cast iron housings shall not be permitted.
2. Motors %2 hp and higher shall be TEFC type standard efficiency. Motors shall be

equipped with thermal protection and capacitor starters.

Ignition system: Hot surface silicon carbide composition. Igniter shall be readily
accessible and serviceable without having to remove the burner. Spark ignition systems
shall not be permitted.

Reflectors: Shall be .025 polished aluminum with a multi-faceted design which includes
reflector end caps. Reflector shall have a polished bright finish with clear visual
reflection ability. (A sample will be required at time of submittal). Reflector shall have a
minimum of 7 sheet metal bends in its fabrication to optimize downward radiation.
Reflectors shall be rotatable from 0 to 45 degrees when required. The heater’s reflector
hanging system shall be designed to permit expansion while minimizing noise and/or
rattles.

Control box: Heater’s exterior control chassis shall be constructed of corrosion resistant
enameled steel.

1. Air intake: An air intake collar shall be supplied as part of the burner control
assembly to accept a 4 inch O.D. supply duct.

Heaters shall be equipped with a sight glass allowing a visual inspection of igniter and
burner operation from the floor. Sight glass visible only at a appliance level shall not be
permitted. Heater shall be supplied with a stainless steel flexible gas connector.

System Operation and Safety Controls:

1. Each burner assembly shall include a safety differential pressure switch to
monitor combustion air flow, as to provide complete burner shutdown due to
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2.2

o

insufficient combustion air or flue blockage. A single differential pressure switch
at the exhauster assembly shall not be permitted.

2. The system exhauster shall have a minimum of a 90-second post purge to aid in
the removal of exhaust gases and condensate in the exchanger pipes.

3. The heater shall incorporate a self-diagnostic ignition module, and recycle the
heater after an inadvertent shutdown.

4. The heater’s control system shall be designed to shut off the gas flow to the main
burner in the event either a gas supply or power supply interruption occurs.

5. Heater control assembly shall include three indicator lights that define the units

operating input ranges. One indicator shall validate air flow. Two indicator lights
shall indicate low and high stages.

Thermostat control shall be two-stage operating on 24 volts.
Venting: shall be per manufacturer approval and specifications.

Thermostat: devices and wiring are specified in Division 23 Section "Instrumentation
and Control for HVAC."

INDUSTRIAL DIRECT FIRED GAS MAKEUP AIR UNIT

A

Provide self-contained, packaged heater which shall include; casing; modulating burner;
non-overloading fan; motor, variable frequency drives, and automatic controls.

Construction shall consist of a double-wall casing shall be a minimum 18-gauge
aluminized steel exterior liner welded to structural steel framing. Provide 2 inch thick
and 3 pound density insulation covered with a minimum 20 gauge aluminized steel
interior liner (unpainted, welded in place). All structural steel shall be mill primed with
oxide enamel. All exterior casing seams are to be 100% weather-tight. All exterior
surfaces will be cleaned of all oil and grease. Painted exterior will consist of a high-
quality catalyzed primer coat and a finish coat of machinery enamel with rust inhibitors.
Color is to be as selected by the architect from a list of standard manufacturer’s colors.
All exposed edges will be coated to eliminate erosion.

Provide a side access v-bank filter section to filter outside air. Filters shall be 2”” 30%
pleated disposable type. Manufacturer shall provide a clogged filter warning light at the
remote panel.

Provide a gas burner which shall be specifically designed to burn natural gas or propane
below the maximum non-contaminating levels required by OSHA and the ACGIH.
Burner shall be cast aluminum with non-clogging, stainless steel baffles attached to gas
train supply section which has no moving parts. The burner shall have a 30-to-1
turndown ratio and be designed for 100% thermal efficiency for the life of the equipment

Provide outdoor air velocity across the burner which shall be constant and at an air
velocity necessary for ANSI certification. The burner velocity shall be constant at all
times throughout the operation of the heater. No air from the indoor space shall be
allowed to re-circulate across the burner at any time. Service access to the burner igniter,
UV Scanner and/or flame rod shall be accomplished through an access door panel.

The burner pilot system shall consist of a Direct Spark Ignition module, spark igniter and
a flame rod to verify burner low fire ignition before allowing the gas valve to fully open.

Supply Fan(s) shall be a backward inclined, airfoil type plenum design, belt or direct
driven for the required air capacity. The motor shall be standard NEMA frame, Open
Drip Proof (ODP), mounted on an adjustable slide base with a single adjustment screw
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(for belt drive fans). The motor shall have a 1.15 service factor, suitable for continuous
service at 120 degree F ambient temperature, and shall be wired for the specified voltage.
Blower, motor and drive shall be factory tested to ensure the specified air delivery (per
ANSI standards) at the design total static pressure. Fan shall be connected to the motor
by a V belt drive, capacity designed for 30% over the motor nameplate horsepower, if
applicable. Fan shaft shall be a turned, ground and polished solid shaft.

Fan shall have ball bearings, and shall be designed for a minimum L10 for 100,000.hours
or better. Bearings shall have extended lubrication lines, which shall terminate at the unit
exterior so that lubrication can be performed without shutting down while the unit is in
operation.

ACCESSORIES

1. Motorized Inlet Damper: 16 gauge galvanized parallel blade damper controlled
by a direct drive, two-position damper motor with end switch.
2. Variable Frequency Drive: Capable of variable airflow from 100% of design (60

Hz) to a minimum of 35% (21 Hz). Provide supply fan with an inverter duty
motor suitable for use with a VFD. Provide an enclosure heater to ensure proper
conditions for the drive.

3. Belt Guard: Provide belt guards to protect service personnel from moving drive
components while inside the fan cabinet. Paint guard OSHA yellow.

Manufacturer: Subject to compliance with requirements, provide make-up air furnace
units of one of the following: AbsoluteAire, Huntaire; Johnson Marcraft; or pre-approved
equal.

DIRECT FIRED GAS ROOFTOP MAKEUP AIR UNIT

A

General: Provide factory fabricated and factory-tested units as indicated, of sizes and
capacities as scheduled, and as specified herein.

Casings: Construct unit exterior casings of heavy (16) gage 1-1/2-inch insulated steel
throughout, with steel framework with baked enamel or mill galvanized finish. Furnish
casings with removable hinge-mounted panels to provide access to all internal parts.
Construct units air tight, water tight, and rust inhibited. Unit casings including filter
boxes, access plenum sections and burner shall be thermally insulated with fiberglass
insulation securely fastened to the casing. Provide insulation with fire retarding
characteristics, complying with NFPA 90A.

Burner: The unit burner shall be designed for direct firing in the air stream. Burner shall
be fully modulating 25 to 1 turn down ratio and shall have stainless steed combustion
baffles for complete combustion and uniform temperature distribution. Burner operation
shall be programmed through a flame safeguard with timed prepurge and flame sensor or
scanner. Burner shall be approved for operation with natural gas at a maximum of 5 psi
inlet gas pressure. All controls shall be furnished by unit manufacturer and factory
prewired including motor starters. Include prepurge of unit prior of ignition cycle.

Burner Controls: Include gas train with 120 volt solenoid gas valves, main gas regulator,
modulating electric gas valve, air flow switch, high limit and operating thermostats,
electric ignition, electric flame safeguards, and control transformer. Burner shall be
modulated by discharge air controller set at 65°F (adjustable). Gas train approval shall be
Factory Mutual (FM).

Fans: Fans shall be double width, double inlet, centrifugal-type statically and
dynamically balanced in the unit fan section. Fasten fans securely to solid or hollow steel

RFB No. 313072
FUEL-FIRED HEATERS
235500-5



2.4

shafts and design for continuous operation at the maximum rated static pressure. Mount

bearings externally, or if internally mounted, provide with an extended grease line and

fitting to allow servicing without dismantling of the unit. Provide fan section with hinged
access door.

1. Provide fans with variable pitch VV-belt drives for purposes of system balancing.
Fixed pitch drives are acceptable for drives 10 HP and larger, provided system
balancing is accomplished by either trial of different fixed pitch sheave or use of
temporary adjustable pitch sheaves. After system is balanced, fixed pitch
sheaves shall replace the variable pitch sheaves for all motors using multiple belt
drives. All V-belt drives shall be designed for 150% of motor rating.

Dampers: Furnish motorized inlet shutoff damper with built-in end switch and linkage.
Dampers shall be low leakage type with edge and side seals.

1. Filters: Provide V-bank filter section with 18 gauge casing, to match unit

2. Filter box section shall be suitable for installation of filters as indicated in
Section 23 41 00 of this specification.

3. Inlet Hood: Provide 18 gauge steel inlet hood with 18 gauge galvanized 1” mesh
bird screen, to match unit.

4. 115-Volt Duplex Receptacle: Provide transformer, disconnect switch and
weatherproof GFI electrical receptacle, per State requirements for rooftop units.

5. Vibration Isolation: Provide internal blower/motor isolation.

6. Roof Curb: Provide 12: high 12 gauge galvanized steel roof curb to match unit.

Provide curb gasket. Coordinate installer to provide 1” roof insulation on the
sides of the curb and a 1”"x4” wood nailer around the top perimeter of the curb.

7. Manufacturer: Subject to compliance with requirements, provide gas-fired,
direct fired makeup air units of one of the following: Greenheck Fan
Corporation; Hastings Industries, Inc; Reznor; Lennox Industries, Inc; Modine
Manufacturing Co; or approved equal.

GAS-FIRED, SEPARATED COMBUSTION MAKE UP AIR UNIT

A

General: Provide gas-fired, separated combustion make up air unit as indicated, of type
and minimum capacity as scheduled, and as specified herein.

Construct casing of welded galvanized steel, with enamel finish. Construct interior
casing, to contain airflow, of aluminized steel. Provide removable drain pan, and duct
flanges on inlet and outlet of casing.

Construct heat exchanger of welded aluminized or stainless steel with separated
combustion feature. Provide combustion air inlet fan and motor, provide duct collars for
flue and combustion air inlet.

Construct burner of aluminized steel, and include integral burner crossover. Design
burner to be suitable for natural gas.

Provide the following controls, factory-piped and prewired to electrical junction box
mounted on unit.

1. Limit control.
a. 120 volt to 24 volt control transformer.
b. Time delay relay.
c. Differential switch.
d. Combination redundant gas valve consisting of:
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2.5

e. Combination pilot solenoid valve.
f.  Automatic electric gas valve.

g. Pilot filter.

h. Pressure regulator.

i.  Pilot shutoff.

J-

Manual shutoff.

Provide terminal vent assembly consisting of individual intake and exhaust vents or
concentric exhaust and inlet terminals, and concentric adapter assembly for connection of
flue exhaust pipe and combustion air pipe. (Manufacturer approval dependent.)

Provide units that are certified to be in conformance with AGA applicable regulations.

Provide the following accessories, factory-mounted, and prewired to electrical junction
box:

1. Solid-state modulating gas valve providing modulated control from 100% to
approximately 50% of full unit rating.
2. Horizontal louvers to control vertical pattern of discharge air and louver fin

diffuser to control horizontal spread of discharge air.

Temperature controls for makeup air unit are specified in other Division 23 Sections, and
are not work of this section.

Manufacturer: Subject to compliance with requirements, provide gas-fired, separated
combustion duct heaters of the following: Modine, Airedale, ITT Reznor; or approved
equal.

GAS-FIRED PROPELLER UNIT HEATERS

A

General: Provide gas fired propeller unit heaters as indicated of type and minimum
capacity as scheduled, and as specified herein.

Construct casing of galvanized steel, with baked enamel finish. Provide integral inserts
for hanger rods.

Construct heat exchanger of welded aluminized, or stainless steel. Provide integral power
exhauster, construct integral to each heat exchanger section. Provide intake and exhaust
venting per manufacturer recommendations.

Construct burner of same material as heat exchanger, and include integral burner
crossover. Design burner to be suitable for propane or natural gas.

Construct fan of aluminum, direct drive propeller type, and factory-balance.

Provide motor, totally enclosed sleeve or ball-bearing type, with built-in thermal overload
protection, designed for 115 volts, 60 cycle, single phase. Mount motor on resilient
mount and provide heavy-duty fan guard.

Provide the following controls, factory-piped and prewired to electrical junction box
mounted on unit:

1. 115 or 24-volt automatic gas valve.

2 Safety pilot with 100% shutoff.

3. Pressure regulator with leak limiting device.

4. Manual main and adjustable pilot valves.

5 High Limit switch.
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6. Certify units are in conformance with AGA applicable regulations.

Provide the following accessories, factory-mounted, and prewired to electrical junction
box:

1. 2-stage gas valve providing 2-stage control of 100% or approximately 55% of
full unit rating.

2. Electric spark ignition.

3. Louver fin diffusers to control horizontal spread of discharge air stream.

Provide temperature controls consisting of line or low voltage room thermostat with
locking cover and thermostat guard.

Manufacturer: Subject to compliance with requirements, provide gas-fired propeller unit
heaters of one of the following: BDP Co; Hastings Industries, Inc; ITT Reznor; Lennox
Industries, Inc; Modine Manufacturing Co; Trane Co; or approved equal

PART 3 - EXECUTION

3.1

3.2

3.3

INSPECTION

A

Examine areas and conditions under which fuel-fired heaters are to be installed. Do not
proceed with work unit unsatisfactory conditions have been corrected in manner
acceptable to installer.

INSTALLATION OF GAS-FIRED RADIANT HEATERS

A

General: Units shall be mounted and installed as detailed and per manufacturer’s
requirements. Mount tubing with 1" in 10’ slope towards exhauster. Adjust angle of
reflectors as indicated on drawings and as required for best performance of equipment in
application. Install continuous radiant shields and verify required clearances to
combustibles and other materials. Modify length of radiant heating tubes, at the discharge
end of the tubes, as required to fit packaged units in space available, and in accordance
with manufacturer’s recommendations.

Mount tubing with 1" in 10" slope towards exhauster. Mount reflector continuous on
tubing.

Connection of gas piping is specified in other Division 23 fuel piping sections, not work
of this section.

Electrical wiring is specified in Division 26, not work of this section.

Install terminal vent assembly at indicated locations. Install gas vent through roof per
radiant heater manufacturer’s requirements, with vent cap, as specified in Section 23 51
00.

INSTALLATION OF GAS-FIRED, DIRECT FIRED MAKEUP AIR UNITS

A

General: Install units where indicated, in accordance with equipment manufacturer's
published installation instructions, and with recognized industry practices, to ensure the
units comply with requirements and serve intended purposes.

Coordination: Coordinate with other work including ductwork, floor construction, roof
decking and piping as necessary to interface installation of air handling units with other
work.
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3.5

Access: Provide access space within and around units for service as indicated but in no
case less than recommended by manufacturer.

Support: Provide roof curb to general construction contractor and coordinate installation.
Provide equipment supports as indicated on substrate, secure units to supports. Mount on
vibration isolators. Set so unit is plumb and level.

Duct Connections: Refer to Division 23 Air Distribution sections. Provide ductwork,
accessories, and flexible connections as indicated. Connect ductwork to unit inlet and
outlet duct collars, use transitions no greater than 15° in any direction for exact fit to
collars.

Piping Connections: Refer to Division 23 HVAC sections. Provide piping, valves,
accessories, gages, supports, and flexible connectors as indicated.

Provide PVC condensate drain piping at exhauster discharge as indicated.

Electrical wiring is specified in Division 26, not work of this section. Provide positive
equipment ground for unit components.

INSTALLATION OF GAS-FIRED, SEPARATED COMBUSTION MAKEUP AIR UNIT

A

General: Install gas-fired, separated combustion makeup air unit as indicated, an in
accordance with manufacturer's published installation instructions.

Hang units form substrate using threaded rods and building attachments, secure rods to
unit hanger attachments. Adjust hangers so unit is plumb and level. Provide vibration
isolators if unit is not internally isolated.

Connect ductwork to unit inlet and outlet duct collars, use transitions no greater than 15°
in any direction for exact fit to collars.

Extend gas piping to within 5' from unit, provide drop with manual gas shutoff valve,
1/8" NPT plugged test connection, tee, and dirt pocket. Locate piping drop so as not to
interfere with service of unit. Extend gas piping runout, full size of gas train inlet, from
tee to gas train connection, provide union with sufficient clearance for unit removal and
service.

Connection of gas piping is specified in Division 23 fuel piping sections, not work of this
section.

Extend power wiring form fused disconnect to electrical junction box on unit. Install
thermostat and control sensors in indicated locations, provide low voltage wiring from
thermostat to electrical junction box on unit. Comply with requirements of Division 26
for wiring.

Electrical wiring is specified in Division 26, not work of this section.

Install terminal vent assembly at indicated location, provide minimum 24-gage exhaust
duct and combustion air duct between vent assembly and unit. Refer to Section 23 07 00
"Insulation" for insulation of exhaust and combustion air ducts, not work of this section.

INSTALLATION OF GAS-FIRED PROPELLER UNIT HEATERS

A

General: Install gas-fired propeller unit heaters as indicated, and in accordance with
manufacturer's published installation instructions.

Hang units from substrate using threaded rods and building attachments, secure rods to
unit hanger attachments. Adjust hangers so unit is plumb and level.
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C. Extend gas piping to within 5' from unit, provide drop with manual gas shutoff valve,
1/8" NPT plugged test connection, tee, and drip pocket. Locate piping drop so as to not
interfere with service of unit. Extend gas piping runout, full size of gas train inlet, from
tee to gas train connection, provide union with sufficient clearance for unit removal and

service.

D. Connection of gas piping is specified in other Division 23 fuel piping section, not work of
his section.

E. Extend power wiring from fused disconnect to electrical junction box on unit. Install

thermostat in indicated location, provide line or low voltage wiring as required from
thermostat to electrical junction box on unit. Comply with requirements of Division 26

for wiring.

F. Electrical wiring is specified in Division 26, not work of this section.

G. Extend breeching from flue to unit heater, make gas tight connection. Comply with
requirements of Section 23 51 00 Breechings.

H. Connection of breeching is specified in Section 23 51 00 Breechings, not work of this
section.

3.6 START-UP

A Start-up, test, and adjust fuel-fired heaters in accordance with manufacturer's published
start-up instructions. Adjust air diffusion louvers for proper air flow. Verify proper line
and manifold gas pressure. Check and calibrate controls, adjust burner for maximum
efficiency.

3.7 SPARE PARTS

A Provide one complete extra set of filters for each make-up air furnace unit. Install new
filters at completion of air handling system work, and prior to testing, adjusting, and
balancing work. Obtain receipt from Owner that new filters have been installed.

B. Provide one spare set of belts for each belt-driven unit, obtain receipt from Owner that
belts have been received.

C. Provide fixed sheave to replace adjustable pitch pulley. Sheave shall be sized by
balancing contractor.
END SECTION 23 55 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 2363 13 - AIR COOLED CONDENSERS

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A Applicable provisions of Division 1 shall govern work under this section.

B. Division 23 Basic Mechanical Materials and Methods sections apply to work of this
section.

SUMMARY

Section Includes: Air Cooled Condensers

SUBMITTALS

A

Product Data: Submit manufacturer's technical product data, including rated capacities of
selected model clearly indicated, weights (shipping, installed and operating), dimensions,
required clearances and methods of assembly of components, furnished specialties and
accessories; and installation and start-up instructions.

Wiring Diagrams: Submit ladder type wiring diagrams for power and control wiring
required for final installation of condensing units and controls. Clearly differentiate
between portions of wiring that are factory installed and portions to be field installed.

Operation and Maintenance Data: Submit maintenance data and parts list for each air
cooled condenser, control and accessory; including "trouble shooting" maintenance
guide; plus servicing and preventative maintenance procedures and schedule. Include
this data and product data in maintenance manual; in accordance with requirements of
Division 1.

QUALITY ASSURANCE

A

Manufacturer's Qualifications: Firms regularly engaged in manufacture of condensers, of
types and capacities required, whose products have been in satisfactory use in similar
service for not less than 5 years.

Codes and Standards:

1. Capacity ratings for air cooled condensers shall be in accordance with ARI
Standard 360 "Standard for Unitary Air Conditioning Equipment."

2. Refrigeration system of air cooled condensers shall be constructed in accordance
with ASHRAE Standard ASHRAE 15 "Safety Code for Mechanical
Refrigeration.”
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3. Air cooled condensers shall meet or exceed the minimum COP/Efficiency levels
as prescribed in ASHRAE 90A "Energy Conservation in New Building Design."

4, Air cooled condensers shall be listed by UL and have UL label affixed.
15 DELIVERY, STORAGE AND HANDLING
A Handle air cooled condensers and components carefully to prevent damage. Follow
manufacturer's written instructions for rigging. Replace damaged air cooled condensers

or components.

B. Store air cooled condensers and components in clean, dry place off the ground. Protect
from weather, water and physical damage.

PART 2 - PRODUCTS

2.1 AIR COOLED CONDENSERS

A Available Manufacturers: Subject to compliance with requirements, provide air cooled
condensers from one of the following:

Carrier Air Conditioning; Div of Carrier Corp.
McQuay Air Conditioning Group; McQuay Inc.
Trane Co; Div American Standard Inc.

York; Div of York International.

Lennox Industries Inc.

Ruud Industries Inc.

B. General: factory assembled and tested, air cooled condensers, consisting of casing,
condenser coils, condenser fans and motors, and unit controls. Capacities and electrical
characteristics are scheduled at the end of this Section.

C. Unit Casings: designed for outdoor installation and complete with weather protection for
components and controls, and complete with removable panels for required access to
controls, condenser fans, motors, and drives. Additional features include:

1. Steel, galvanized or zinc coated, for exposed casing surfaces, treated and finished
with manufacturer's standard paint coating.

2. Lifting lugs to facilitate rigging of units.

3. Factory installed metal grilles, for protection of condenser coil during shipping,
installation, and operation.

4. Hinged and gasketed control panel door.

D. Controls: Operating and safety controls shall include condenser fan motors thermal and
overload cutouts. Control transformer if required shall be 115v. Provide magnetic
contactors for condenser fan motors, and an unfused disconnect switch which is factory
mounted and wired for single external electrical power connection.
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E. Condensing Section: Condenser coil shall be seamless copper tubing mechanically
bonded to heavy-duty, configurated aluminum fins. Units shall include liquid
accumulator and subcooling circuit, and back-seating liquid line service access valve.
Condenser coils shall be factory tested at 450 psig, vacuum dehydrate, and filled with a
holding charge of nitrogen.

F. Condenser fans and drives: propeller type condenser fans for vertical air discharge;
either direct drive or belt drive. Additional features include:

Permanent lubricated ball bearing condenser fan motors.

PART 3 - EXECUTION

3.1 INSTALLATION

A General: Install condensing units in accordance with manufacturer's installation
instructions. Install units plumb and level, firmly anchored in locations indicated and
maintain manufacturer's recommended clearances.

B. Support:

1. Install ground mounted units on 4" thick reinforced concrete pad, 4" larger on
each side than condensing unit. Concrete is specified in Division 3. Coordinate
installation of anchoring devices.

2. Connect precharged refrigerant tubing to unit's quick connect fittings. Run
tubing so as not to interfere with access to unit.

3.2 FIELD QUALITY CONTROL

Testing: Charge systems with refrigerant and oil and test for leaks. Repair leaks and replace lost
refrigerant and oil.

3.3 DEMONSTRATION

A Provide services of manufacturer's authorized service representative to provide start-up
service and to instruct Owner's personnel in operation and maintenance of condensing
units.

B. Start-up condensing units in accordance with manufacturer's start-up instructions. Test

controls and demonstrate compliance with requirements. Replace damaged or
malfunctioning controls and equipment.

C. Train Owner's personnel on start-up and shut-down procedures, trouble shooting
procedures, servicing and preventative maintenance schedule and procedures. Review
with the Owner's personnel the data contained in the Operating and Maintenance
Manuals specified in Division 1.

Schedule training with Owner, provide at least 7 days prior notice to
Architect/Engineer.

END SECTION 23 63 13
RFB No. 313072
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 72 23 — ENERGY RECOVERY UNIT

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A

B.

Applicable provisions of Division 1 govern work under this section.

Division 23 Basic Mechanical Materials and Methods sections apply to work of this
section.

DESCRIPTION OF WORK

A.

Extent of energy reclaim work required by this section is indicated on drawings and
schedules and by requirements of this section.

Types of unit specified in this section include the following:
Enthalpy exchange device

Refer to other Division 23 sections for insulation of heat reclaim ducts; not work of this
section.

Refer to other Division 23 sections for hangers, specialties and controls required in
conjunction with energy recovery ventilators; not work of this section.

QUALITY ASSURANCE

A

Manufacturer's Qualifications: Firms regularly engaged in manufacture of heat reclaim
devises, of types, materials and sizes required, whose products have been in satisfactory
use in similar service for not less than 5 years.

Sensible and latent recovery efficiencies must be clearly documented through a
certification program conducted in accordance with ARI 1060 standards. Unit shall be
UL listed and rated for plenum installation complying with NFPA 90A for flame/smoke
rating.

SUBMITTALS

A

Product Data: Submit manufacturer's technical product data for energy recovery
ventilators including performance data, materials, dimensions, weights and installation
data. Independent wheel testing to document that the desiccant material utilized does not
transfer pollutants typically encountered in the indoor air environment shall be provided
from a credible test laboratory. The cross-contamination and performance certification
reports must be provided for engineering review as part of the submittals for this project.

Shop Drawings: Submit manufacturer's assembly type shop drawings indicating
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C.

dimensions, weight loadings, required clearances and methods of assembly of
components.

Maintenance Data: Submit maintenance data and parts list for the energy recovery
ventilator. Include this data in maintenance manual.

PRODUCTS DELIVERY, STORAGE AND HANDLING

A

Handle energy recovery ventilators carefully to prevent damage, breaking, denting and
scoring. Do not install damaged units or components; replace with new.

Store energy recovery ventilators in clean dry place. Protect from weather, dirt, fumes,
water and construction debris and physical damage.

Comply with manufacturer's rigging and installation instructions for unloading energy
recovery ventilators and moving them to final location.

PART 2 - PRODUCTS

2.1

2.2

INDOOR CABINET FIXED PLATE ENTHALPY ENERGY RECOVERY UNIT

A

Energy Recovery Ventilators unit - The exchange media shall be a fixed partition cross
flow media impregnated with a hydroscopic resin. The media will transfer sensible heat
and latent energy (water) to precondition the outside air using room exhaust air. The
media core shall have less than 0.5% exhaust air transfer under balanced conditions.

The desiccant must be specifically designed for the molecular transport of water vapor
and resistant to the transfer of other gasses. The unit shall perform without condensing or
frosting during normal operating conditions.

The energy recovery ventilator will have minimum 70% efficiency for sensible exchange,
and a minimum total efficiency of 64% during winter and 44% during summer
conditions.

Cabinet - The unit casing must be fully insulated with 1” fiberglass insulation with a
foil/scrim facing. Casing panels shall be easily removable for access to internal fans and
filters.

Fans — Provide direct drive fans for outside and exhaust air quantities as scheduled.

Filters — Provide 25-30% filters with an average arrestance of 90-93%. Install filters on
the inlet side of both air streams.

Manufacturer: Subject to compliance with requirements, provide centrifugal fans of one
of the following: RenewAire; or approved equal.

ROOF MOUNTED FIXED PLATE ENTHALPY ENERGY RECOVERY UNIT

Energy Transfer: The ERV shall be capable of transferring both sensible and latent energy
between airstreams. Latent energy transfer shall be accomplished by direct water vapor transfer
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B.
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from one air stream to the other, without exposing transfer media in succeeding cycles directly to
the exhaust air and then to the fresh air.

1. Passive Frost Control: The ERV core shall perform without condensing or frosting under
normal operating conditions (defined as outside temperatures above -10°F and inside
relative humidity below 40%). Occasional more extreme conditions shall not affect the
usual function, performance or durability of the core. No condensate drains will be
allowed.

2. Positive Airstream Separation: Water vapor transfer shall be through molecular transport
by hydroscopic resin and shall not be accomplished by “porous plate” mechanisms.
Exhaust and fresh airstreams shall travel at all times in separate passages, and airstreams
shall not mix.

Construction: The energy recovery component shall be of fixed-plate cross-flow construction,
with no moving parts. No condensate drain pans or drains shall be allowed and unit shall be
capable of operating in both winter and summer conditions without generating condensate.

1. The unit case shall be constructed of G90 galvanized, 20-gauge steel, with lapped corners
and zinc plated screw fasteners. The unit roof shall be one piece or have watertight
standing seam joints and shall overlap wall panels and doors in order to positively shed
water.

2. Access doors shall provide easy access to blowers, ERV cores, and filters. Doors shall
have an airtight compression seal using closed cell foam gaskets rated for outdoor
exposure. Pressure taps, with captive plugs, shall be provided allowing cross-core
pressure measurement allowing for accurate airflow measurement.

3. Weatherhoods shall be screened to exclude birds and animals. Inlet weatherhoods shall
be sized to maintain inlet velocities below 500 fpm, and equipped with rain excluder
baffles.

4. Case walls and doors shall be insulated with 1 inch, 4 pound density, foil/scrim faced,
high-density fiberglass board insulation, providing a cleanable surface and eliminating
the possibility of exposing the fresh air to glass fibers, and with minimum R-value of 4.3
(hr-ft2-°F/BTU).

The ERV cores shall be protected by a MERV-8 rated, 2” nominal, pleated, disposable filter in
both airstreams.

Unit shall have single-point power connection and a single-point 24 VAC contactor control
connection

Blower motors shall be EISA compliant for energy efficiency with open drip proof design and
integral thermal protection.

Blowers shall be quiet running, forward curve type and be direct drive..

The unit electrical box shall include a factory installed, non-fused disconnect switch and a 24
VAC, Class Il transformer/relay package.

Provide unit and duct connection orientation per project schedule.

Units are available single or three phase at a full range of operating voltages. See project
schedule.

Provide motor horsepower as specified in project schedule.

Provide factory installed disconnect fuses.

Provide factory installed filter monitors for each airstream.

Provide 14 inch high, non-pitched roof curbs as available from the factory.

Manufacturer: Subject to compliance with requirements, provide centrifugal fans of one of the
following: RenewAire; or approved equal.
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2.2

ROOF MOUNTED ENTHALPY WHEEL ENERGY RECOVERY UNIT

A

CASING - Standard panels shall be 20 gauge galvanized solid exterior skins, lined with
1/2-inch thick synthetic rubber insulation. The housing shall be supported by structural
base that forms a pan to ensure weather tight construction. Lifting holes shall be
provided at the unit base. Units shall have a one piece weatherproof sheet metal roof. A
galvanized steel sheet metal weather hood shall protect the outdoor air intake opening.
The exhaust air discharge shall be covered with a gravity backdraft damper and a
galvanized steel sheet metal weather hood. The exhaust air discharge shall be covered
with a gravity backdraft damper and a galvanized steel sheet metal weather hood. The
exterior of the unit shall be coated with a two-part epoxy painting system for corrosion
protection. Indoor unit casing less intake and exhaust weather hoods.

ACCESS - Access to components shall be provided through a large, tightly sealed and
easily removable access panel. Access panels shall be constructed of the same materials
as the unit casing and use manufacturer’s standard hardware. The wheel cassette shall be
easily removable for access.

UNIT CONFIGURATION - The supply air inlet and exhaust air outlet must be oriented
to maximize the distance between the two airstreams in order to minimize the risk of
short circuiting the exhaust air into the supply air intake.

TOTAL ENERGY WHEEL - The energy recovery wheel shall be manufactured by
SEMCO. The media shall be a fluted, honeycomb design to provide for laminar flow, to
prevent the leakage of the exhaust air to the supply air through the media, and to allow
for the use of a purge section to minimize contaminant carry-over. The rotor media shall
be made of aluminum that is coated with a non-migrating, 4A molecular sieve desiccant,
specifically developed for the selective transfer of water vapor. Verification in writing
shall be presented from the desiccant manufacturer confirming that the internal pore
diameter distribution inherent in the desiccant being provided limits adsorption to
materials having kinetic diameter of 4 angstroms or less. All media surfaces shall be
coated with a non-migrating solid adsorbent layer prior to being formed into the
honeycomb media structure to insure that all surfaces are coated and that adequate latent
capacity is provided. Desiccant coatings that are sprayed on or dip coated, or desiccants
that must be reapplied over time are not acceptable. Equal sensible and latent recovery
efficiencies shall be provided, and clearly documented through a certification program
conducted in accordance with ASHRAE 84 and ARI 1060 standards. The media shall be
cleanable with low temperature steam, hot water or light detergent, without degrading the
latent recovery. (USE 3A SEIVE IF GAS REMOVAL REQUIRED)

Wheel media shall be independently tested to document a flame spread of less than 25
and a smoke generation rating of less than 50 when tested in accordance with ASTM E-
84. This independent wheel test data shall be provided as part of the submittal.

ROTOR HOUSING: The rotor housing shall be a structural framework that limits the
deflection of the rotor due to air pressure. The housing shall be made of galvanized steel
to prevent corrosion. The rotor cassette shall be a structural framework, which limits the
deflection of the rotor due to air pressure. The housing shall be made of galvanized steel
to prevent corrosion. The rotor cassette shall be easily removable from the Energy
Recovery Unit to facilitate rigging (if necessary) and case of service. The wheel cassette
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design shall use flange bearings for long life. The casing design shall also incorporate a
purge to limit contaminant carry-over.

FANS- Fan ratings are based on tests made in accordance with AMCA Standard 210.
Fans shall be DWDI, designed with a scroll type housing. Fan blades shall be statically
and dynamically balanced and tested prior to shipment. Fans shall be driven by multiple
speed direct drive motors located at the fan inlet or by fixed speed motors using belts and
sheaves.

PRE-FILTERS - The filter media shall be an average efficiency of 25-30% based upon
the ASHRAE Test Standard. The filters shall be listed by Underwriters Laboratories as
class 2.

ELECTRICAL - Unit shall require a single point power connection with a voltage as
listed on the schedule. The electrical panel shall include the necessary components and
contactors to start and stop the system from a remote location if desired. The wheel may
also be stopped from a remote location for economizer operation, independent of the
supply and exhaust fans.

ACCEPTABLE MANUFACTURERS: The ventilation recovery unit shall be a packaged
ventilation unit as scheduled by listed manufacturer or approved equal. The energy
recovery/ventilation system shall be a complete factory package. Where they are
connected each other, minimal ductwork or transitions shall be required between the
rooftop unit and the recovery device. The energy recovery ventilation unit shall perform
as specified or demonstrate similar energy performance, latent and sensible. Energy
Recovery units shall be outdoor air pre-conditioner with components indicated. Silica gel
media is not acceptable.

PART 3 - EXECUTION

3.1

3.2

3.3

INSPECTION

A

Examine areas and conditions under which heat reclaim wheels are to be installed. Do not
proceed with work until unsatisfactory conditions have been corrected in manner
acceptable to Installer.

Install reclaim wheel into system per manufacturer's recommendations. Provide vibration
isolation at suspension rods and duct connections.

ADJUSTING AND CLEANING

A

Cleaning: Clean factory finished surfaces. Repair any marred or scratched surfaces with
manufacturer's touch up paint.

INSTALLATION OF ENERGY RECOVERY UNITS

A

General: Attach units to associated air handling units or mount independently on roof or
in building as indicated on drawings.

Support: Install and secure energy recovery units on curbs or from structure, as indicated
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on drawings. Provide for manufacturer’s recommended clearance for maintenance and
inspection.

C. Electrical Connections: Refer to Division 16 sections for electrical connections for
equipment for final connections to equipment and installation of loose shipped electrical
components.

END SECTION 23 72 23
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 23 74 14 — LARGE PACKAGED ROOFTOP UNITS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A Applicable provisions of Division 1 & Division 23 shall govern work under this section.
1.2 DESCRIPTION OF WORK

A Extent of air handling unit work is indicated by drawings and schedules and by
requirements of this section. Each unit is defined to include (but not by way of
limitation) casing, fan, high efficiency motor, cooling and heating coils, gas furnace
section, operating and safety controls, drip pan, humidifiers, thermal insulation, filter,
access sections and access doors. Refer to schedule on drawings.

B. Refer to other Division 23 sections for gas piping required in connection with packaged
air handling units; not work of this section.

C. Refer to other Division 23 control systems sections for control work required in
conjunction with air distribution equipment; not work of this section.

D. Refer to Division 26 sections for the following work; not work of this section.
1. Power supply wiring from power source to power connection on fan motor.
Include starters, disconnects and required electrical devices, except where
specified as furnished or factory installed, by manufacturer.
2. Interlock wiring between fan units; and between fans and field installed control
devices.

1.3 SUBMITTALS

A Product Data: Submit manufacturer's specifications for air handling units showing
dimensions, weights, capacities, ratings, fan performance with operating point clearly
indicated, motor electrical characteristics, gages and finishes of materials and installation
instructions. Include sound data where specified.

B. Shop Drawings: Submit shop drawings detailing the manufacturer's electrical
requirements for power supply wiring for rooftop units. Submit manufacturer's ladder
type wiring diagrams for interlock and control wiring. Clearly differentiate between
portions of wiring that are factory installed and portions to be field installed. Provide
manufacturer’s standard color chart for color selection by Architect.

C. Operation and Maintenance Data: Submit maintenance data and parts list for each rooftop
units, including “trouble shooting™ maintenance guide, servicing guide and preventative
maintenance in accordance with requirements of Division 1.

14 QUALITY ASSURANCE
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Manufacturer's Qualifications: Firms regularly engaged in manufacture of rooftop air
handling units and other specified equipment, of types and capacities required, whose
products have been in satisfactory use in similar service for not less than 5 years.

Codes and Standards:

1.

2.

AMCA Compliance: Test and rate air handling units in accordance with AMCA
standards.

ASHRAE Compliance: Construct and install refrigerant system and coils in
accordance with ASHRAE 15 "Safety Code for Mechanical Refrigeration”.
Energy Efficiency Ratio (EER) of rooftop units shall be equal to or greater than
prescribed by ASHRAE 90A "Energy Conservation in New Building Design".
ARI Compliance: Test and rate air handling units in accordance with ARI 430
"Standard for Central Station Air Handling Units", display certification symbol
on units of certified models.

a. Testing and rating of rooftop units of 135,000 BTU/hour
capacity or over shall be in accordance with ARI 360 "Standard
for Commercial and Industrial Unitary Air Conditioning
Equipment”.

b. Testing and rating of rooftop units under 135,000 BT U/hour
capacity shall be in accordance with ARI 210 "Standard for
Unitary Air Conditioning Equipment”, and provide Certified
Rating Seal.

C. Sound testing and rating of units shall be in accordance with ARI
270 "Standard for Sound Rating of Outdoor Unitary Equipment".
Units shall bear Certified Rating Seal.

NFPA Compliance: Provide air handling unit internal insulation having flame
spread rating not over 25 and smoke developed rating no higher than 50; and
complying with NFPA 90A "Standard for the Installation of Air Conditioning
and Ventilating Systems".

UL and NEMA Compliance: Provide electrical components required as part of
air handling units, which have been listed and labeled by UL and comply with
NEMA Standards. Rooftop units shall be designed, manufactured, and tested in
accordance with UL requirements. Rooftop units shall be listed by UL and have
UL label as a unit.

NEC Compliance: Comply with National Electrical Code (NFPA 70) as
applicable to installation and electrical connections of ancillary electrical
components of air handling units.

AGA Compliance: Gas fired furnace section construction shall be in accordance
with AGA safety standards. Furnace section shall bear the AGA label.

15 DELIVERY, STORAGE, AND HANDLING

A

Handle rooftop units and components carefully. Replace damaged rooftop units or
components with new.

Store rooftop units and components in clean dry place, off the ground, and protect from
weather, water, and physical damage.
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C.

Rig rooftop units to comply with manufacturer's rigging and installation instructions for
unloading rooftop units, and moving them to final location.

1.6 SCHEDULING AND SEQUENCING

A

B.

Coordinate installation of roof mounting curb or framing with roof structure.

Coordinate roof opening locations, structural requirements, and for mechanical and
electrical connections.

1.7 WARRANTY

A

Warranty on Parts (1 year), Compressor (5 year) and Heat Exchanger (10 year): Provide
written warranty, signed by manufacturer, agreeing to replace/repair, within warranty
period, compressors and heat exchangers with inadequate and defective materials and
workmanship, including leakage, breakage, improper assembly, or failure to perform as
required; provided manufacturer's instructions for handling, installing, protecting, and
maintaining units have been adhered to during warranty period. Replacement is limited
to component replacement only, and does not include labor for removal and
reinstallation.

Warranty Period: Starts on date of substantial completion.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A

Manufacturer: Subject to compliance with requirements, provide units of one of the
following: AAON; Carrier Air Conditioning; McQuay Inc.; Johnson Controls; Lennox;
Trane Co; or approved equal.

2.2 ROOFTOP UNITS

A

General: Provide factory fabricated and factory-tested air handling units as indicated, of
sizes and capacities as scheduled, and as specified herein. Unit shall be completely
factory assembled and tested and shipped in one piece. Refer to schedules on drawings
for capacities and additional control and accessory requirements specific to this project.

Casings:

1. Unit casing shall be double wall construction with minimum 1" -1 % pound
density batt-faced insulation. Exterior wall panel shall be minimum 16-gauge
galvanized steel having corrosion protection coating and exterior finish. [Interior
wall panel shall be minimum of 22-gage galvanized steel with corrosion resistant
coating.

2. Casing roof shall be insulated, galvanized, pitched for drainage and gasketed to
wall. Unit floor shall be insulated, galvanized, and sloped under the fan/motor
assembly, draining into a double-pitched insulated galvanized drain pan under

the coils.

3. Provide inlet and exhaust hoods at exterior of unit with bird screens, sized to
prevent moisture carryover into unit at specified operating conditions.

4. Casings shall have double wall hinged and gasketed access doors for inspection
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Coils:

and access to internal parts, knockouts for electrical and piping connections and
an exterior condensate drain connection and lifting lugs.

Provide additional casing sections or extensions as indicated on drawings or as
required for proper installation and operating clearances for specified coils,
dampers, filters, and other unit devices.

General: Aluminum plate fin and seamless copper tube type. Fins shall have
collars drawn, belled and firmly bonded to the tubes by means of mechanical
expansion of the tubes. No soldering or tinning shall be used in the bonding
process. Coils shall have a galvanized steel casing. Coils shall be mounted in
the coil casing with same end connections accessible for service. Coils shall be
removable from the unit through the roof or through the piping enclosure. Coil
section shall be completely insulated.

Refrigerant Cooling Coils: Coils shall be minimum (4) row construction with an
equalizing type vertical distributor to ensure each coil circuit receives the same
amount of refrigerant. Coils shall be proof (450 psig) and leak (300 psig) tested
with air pressure under water, then cleaned, dehydrated, and sealed with a
holding charge of nitrogen.

Dampers:

1.

Low leak outside and return air dampers with modulating control shall be
provided to adjust airflow. Dampers shall be of parallel blade airfoil design set
in a rigid galvanized steel frame with compressible metal jamb seals and vinyl
blade edge seals. Outside and return air dampers shall be mechanically linked
together to permit economizer control. Provide for automatic operation as
indicated.

Low leak exhaust discharge damper with gravity relief w/o fan shall be provided
to control exhaust fan airflow.

Refrigeration System:

1.

Compressor shall be industrial grade, energy efficient direct drive 3600 RPM
maximum speed scroll type. The motor shall of a suction gas cooled hermetic
design. Compressor shall have centrifugal oil pump with dirt separator, oil sight
glass, and oil charging valve.

Provide factory installed compressor lockout thermostat to prevent compressor
operation at low ambient conditions.

Provide coil frost protection compressor unloading based on refrigerant circuit
suction temperature to prevent coil frosting with minimum energy usage. As an
alternate, factory installed hot gas bypass shall be required on all VAV units to
prevent coil frosting

Centrifugal Fans:

1.

General: Provide centrifugal fans of sizes and arrangements as indicated. Fans
shall be double width, double inlet, multiblade type. Fan and motor assembly
shall be internally isolated from unit casing with spring isolators furnished and
installed by unit manufacturer. Provide 2” vibration isolation springs on supply
fans.
Wheels: Provide airfoil blades or forward curved blades as scheduled and as
required for stable operation.
Motors: Provide energy efficient variable frequency motors in accordance with
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Section 23 05 13 "Electrical Provisions".
4. Drive: Provide V-belt drive with adjustable pitch sheave, selected for midpoint at
design conditions. Provide variable frequency drive control where scheduled.

Air Filters:

1. Provide replaceable air filters with holding frames.

2. Provide filters with rated face velocity of 500 fpm, as scheduled. Refer to
Section 23 41 00.

Gas Heating Section:

1. Provide a complete modulating furnace section with corrosion resistant Stainless
steel heat exchanger, forced combustion blower, hot surface ignition system, pre-
purge cycle, safety and operating controls.

2. Manual reset at the thermostat shall be required after three unsuccessful ignition
attempts. Refer to schedules for fuel type and heating stages required.

Temperature Control:

1. Provide unit mounted solid state control system to provide automatic operation as
indicated in Section 23 09 93 - Automatic Controls Sequences.
2. Control devices shall consist of manufacturer' standard or optional equipment as

required to perform specified operations. All control devices shall comply with
temperature controls specifications presented in Section 23 09 53 Electric
Temperature Control Systems.

Electrical:
1. Units shall have a 115 VAC convenience outlet, separately fused, for unit
service. Unit power connection shall be through unit cabinet.

Roof Curb:

1. Provide an insulated galvanized steel curb with wood nailing strips and
gasketing. Curb shall be designed for level installation of the air handling unit.

2.

PART 3 - EXECUTION

3.1 INSPECTION

A

Examine areas and conditions under which air handling units are to be installed. Do not
proceed with work until unsatisfactory conditions have been corrected in manner
acceptable to Installer.

3.2 INSTALLATION OF AIR HANDLING UNITS

A

General: Install rooftop units in accordance with manufacturer's installation instructions.
Install units plumb and level, firmly anchored in locations indicated. Maintain
manufacturer's recommended clearances.

Support: Install and secure rooftop units on curbs and coordinate structural support, roof
penetrations and flashing. Curb installed by general contractor.

Controls: Controls system devices and interface wiring to accomplish controls sequence
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of operations presented in Section 23 09 xx shall be installed by unit manufacturer. All
control devices shall comply with requirements of Section 23 09 xx.

D. Electrical Connections: Refer to Division 26 sections for electrical connections for
equipment for final connections to equipment and installation of loose shipped electrical
components.

3.3 DEMONSTRATION

A Start-Up Services: Provide the services of a factory authorized service representative to
start-up units in accordance with manufacturer's written instructions. Test controls and
demonstrate compliance with requirements. Replace damaged or malfunctioning controls
and equipment.

B. Operating and Maintenance Training: Provide services of manufacturer's service
representative to instruct Owner's personnel in operation and maintenance of rooftop
units. Training shall include start-up and shutdown, servicing and preventative
maintenance schedule and procedures, and troubleshooting procedures plus procedures
for obtaining repair parts and technical assistance. Review operating and maintenance
data contained in the Operating and Maintenance Manuals specified in Division 1.
Schedule training with Owner, provide at least 7-days prior notice to the
Architect/Engineer.

C. Piping Connections: Refer to Division 23 HVAC sections. Provide piping, valves,
accessories, gages, supports, and flexible connectors as indicated.

D. Duct Connections: Refer to Division 23 air distribution section. Provide ductwork,
accessories, and flexible connections as indicated.

E. Grounding: Provide positive equipment ground for air handling equipment components.
3.4 FIELD QUALITY CONTROL

A Testing: Upon completion of installation of air handling units, start-up and operate
equipment to demonstrate capability and compliance with requirements. Field correct
malfunctioning units, than retest to demonstrate compliance.

3.5 EXTRA STOCK

A Provide one complete extra set of filters for each air handling unit. Install new filters at
completion of air handling system work, and prior to testing, adjusting, and balancing
work. Obtain receipt form Owner that new filters have been installed.

B. Provide one spare set of belts for each belt-driven air handling unit, obtain receipt from
Owner that belts have been received.

C. Provide fixed sheave to replace adjustable pitch pulley. Sheave shall be sized by
balancing contractor.

END SECTION 23 74 14
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 2381 26 - SPLIT SYSTEM HVAC EQUIPMENT

PART 1 - GENERAL

11

1.2

1.3

RELATED DOCUMENTS

A

Applicable provisions of Division 1 and Division 23 shall govern work under this section.

DESCRIPTION OF WORK

A

Extent of split system HVAC equipment work is indicated by drawings and schedules
and by requirements of this section. Each packaged split system is defined to include
(but not by way of limitation) air-cooled condensing unit, evaporator unit, casings, fans,
motors, coils, condensate drain/pump, thermal insulation, filter, internal vibration
isolation, condensate and refrigerant piping, controls, and accessories. Refer to schedule
on Drawings.

Refer to Division 26 sections for the following work; not work of this section. Power
supply wiring from power source to power connections on units. Include starters,
disconnects and required electrical devices, except where specified as furnished or
factory installed, by manufacturer.

QUALITY ASSURANCE

A

Manufacturer's Qualifications: Firms regularly engaged in manufacture of packaged air
handling units with characteristics, sizes, and capacities required, whose products have
been in satisfactory use in similar service for not less than 5 years.

Codes and Standards:

1. AMCA Compliance: Test and rate units in accordance with AMCA standards.

2. ARI Compliance: Test and rate units in accordance with ARI 430 "Standard for
Central Station Air Handling Units", display certification symbol on units of
certified models.

3. ASHRAE Compliance: Construct and install refrigerant coils in accordance with
ASHRAE 15 "Safety Code for Mechanical Refrigeration”.
4. NFPA Compliance: Provide unit internal insulation having flame spread rating

not over 25 and smoke developed rating no higher than 50; and complying with
NFPA 90A "Standard for the Installation of Air Conditioning and Ventilating

Systems".

5. UL and NEMA Compliance: Provide electrical components required as part of
air handling units, which have been listed and labeled by UL and comply with
NEMA Standards.

6. NEC Compliance: Comply with National Electrical Code (NFPA 70) as

applicable to installation and electrical connections of ancillary electrical
components of air handling units.

Warranty: The units shall have manufacturers parts and defects warranty for a period of
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one year from date of installation. The compressor shall have a warranty of 5 years
minimum from date of installation not including labor.

14 SUBMITTALS:

A

Product Data: Submit manufacturer's specifications for units showing dimensions,
weights, capacities, ratings, fan performance, motor electrical characteristics, finishes of
materials and installation instructions, including all accessories. Provide sound data
where specified.

Shop Drawings: Submit assembly type shop drawings showing unit dimensions,
construction details and field connection details.

Maintenance Data: Submit maintenance instructions, including lubrication instructions,
motor and drive replacement and spare parts lists. Include this data in maintenance
manuals.

15 PRODUCT DELIVERY, STORAGE AND HANDLING:

A

B.

Deliver units in factory fabricated protective containers.

Handle units carefully to avoid damage to components, enclosures and finish. Do not
install damaged components; replace and return damaged components to unit
manufacturer.

Store units in a clean, dry place and protect from weather and construction traffic.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A

Manufacturer: Subject to compliance with requirements, provide units of one of the
following: Carrier; Mitsubishi; Sanyo; or approved equal.

2.2 PACKAGED SPLIT SYSTEM HVAC UNITS

A

General: Provide factory fabricated and factory tested units as indicated, of sizes and
capacities as scheduled, and as specified herein. Minimum SEER to be 13.0 for system.
Provide low ambient kits and/or baffles to allow operation to 0°F outside air temperature.

Compressor/Condensing Unit: Hermetically sealed using R-410a or R-134a, with built-in
overloads and vibration isolation. Pre-charged unit weatherproof construction, motor,
fan, copper-aluminum condenser coil, compressor, accumulator, crank case heater, and
microprocessor. Provide baked-enamel finish in manufacturers standard color.

Evaporator Unit: Pre-charged unit of capacity indicated on Drawings with multi-speed
centrifugal fan/motor, copper tube / aluminum fin evaporator coil, and adjustable air
discharge outlets. Include 1” disposable filter and drain pump with integral reservoir and
level sensor capable of lifting condensate 20". Cabinet of heavy gauge galvanized steel
with sound and thermal insulation. Removable panels for access. Provide suspended,
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wall, ceiling, or floor, mounted as indicated on Drawings. Provide baked-enamel finish
in manufacturers standard color.

Refrigerant Piping: Precharged (pre-insulated) piping set with valves, insulation, and
accessories, piping sized to match capacity of system and length of run.

Controls: Provide wall mounted temperature sensor with LED display and
microprocessor controller to cycle the system to maintain setpoint, display diagnostic
functions, and control head pressure during low ambient conditions.

PART 3 - EXECUTION

3.1

3.2

3.3

INSPECTION

A

Examine areas and conditions under which units are to be installed. Do not proceed with
work until unsatisfactory conditions have been corrected in manner acceptable to
Installer.

INSTALLATION OF PACKAGED SPLIT SYSTEM HVAC UNITS

A

H.

General: Install units and refrigerant piping where indicated, in accordance with
equipment manufacturer's published installation instructions, and with recognized
industry practices, to ensure the units comply with requirements and serve intended
puUrposes.

Coordination: Coordinate with other work including ductwork, floor construction, roof
decking and piping as necessary to interface installation of units with other work.

Access: Provide access space within and around units for service as indicated but in no
case less than recommended by manufacturer.

Support: Install condensing units on curb or pad, as indicated on Drawings

Mounting: Mount evaporator units on ceiling grid, on wall, on floor, or suspended in
space, as indicated on Drawings. Maintain required access to unit.

Electrical Wiring: Install electrical devices furnished by manufacturer but not specified to
be factory mounted. Furnish copy of manufacturer's wiring diagram submittal to
electrical Installer.

Verify that electrical wiring installation is in accordance with manufacturer's submittal
and installation requirements of Division 26 sections. Do not proceed with equipment
start-up until wiring installation is acceptable to equipment installer.

Piping Connections: Install piping, valves, accessories, gages, supports, and flexible
connectors as indicated and recommended by manufacturer.

Grounding: Provide positive equipment ground for unit components.

FIELD QUALITY CONTROL
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Testing: Upon completion of installation of units, start-up and operate equipment to
demonstrate capability and compliance with requirements. Field correct malfunctioning

units, than retest to demonstrate compliance. Verify that clean filters have been installed
in unit prior to system balancing.

END SECTION 23 82 26
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

DIVISION 26 - ELECTRICAL

SECTION 26 00 00 - ELECTRICAL GENERAL PROVISIONS

PART 1 - GENERAL

11

1.2

1.3

11

RELATED DOCUMENTS

A

B.

Applicable provisions of Division 1 shall govern work under this section.

Refer to Division 7 — Through-Penetration Fire Stop Systems, for sealing requirements at
penetrations of fire rated surfaces.

CODES AND PERMITS

A

C.

Perform all work in strict accordance with the requirements of the State of Wisconsin
Electrical Code and State of Wisconsin Energy Code. Requirements outlined therein shall
be minimum as related to this work.

Arrange for Code required inspections and pay for same if not covered by permit costs.
Include costs and submittal for required reviews of the fire alarm and detection systems
as required by the authority having jurisdiction (AHJ).

Arrange and pay for required meter deposits and utility extension costs.

WORK PRIORITY AND COORDINATION

A

Contractor, his mechanics and subcontractors shall cooperate with all others so
construction may proceed without hindrances and in all cases to the best interests of the
Owner. Confer with others regarding any work that may affect this work and arrange
piping, ductwork, equipment, etc. in proper relation to that of others. Coordinate prior to
installation the arrangement of electrical work as related to plumbing, HVAC and general
construction work.

Electrical Contractor shall be responsible for any coordination required with the utility
for any of the services described above and any coordination required with the Telephone
Company for telephone services both temporary and permanent. Madison Gas and
Electric Company (MG&E) will be providing power for this project.

DEMOLITION WORK

A

Demolition of all existing equipment, light fixtures, conduit, etc. is a part of the work for
this project. Contractor shall visit the site and thoroughly examine all existing conditions
of all buildings, structures and other miscellaneous electrical equipment on the site of the
new construction for this project. This demolition work shall include the removal of
existing light fixtures (type F1) that are being reused for this project. Remove fixtures
and store in a dry, protected location until they are ready for reinstallation. Turn over to
Owner all fixtures that are not needed for this project. Provide all required work
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necessary for removal of existing services and removal of all existing unused
components. Contact MG&E and coordinate the removal of all existing electric services
that are presently on site that will not be reused.

Contractors shall notify the Architect at least 10 days prior to the bid closing date of any
deviations or required changes that are noticed. No allowance for additional costs for
work related to existing conditions will be permitted after bidding unless proof of hidden
work, breakage or damage could not be determined by inspection or examination by the
Contractor.

1.2 DRAWINGS

A

The drawings are schematic in nature indicating the general location of all electrical
equipment and devices. While the sizes and locations have been indicated, the Contractor
shall properly adjust his work to meet conditions as they actually exist on the premises.
Equipment and devices shall provide adequate and acceptable clearance for entry,
servicing and maintenance. Minor adjustments shall be discussed with the Engineer with
the view to convenience of operation and noninterference with other work. The Engineer
reserves the right to change the location of any conduit, device or piece of equipment to
suit conditions, with no added cost to the Owner if the requested change does not modify
the scope of work. Should the particular equipment which any contractor proposes to
install require other space conditions, other utility service, or other structural support than
those indicated on the drawings, the Contractor shall arrange for such changes with other
affected Contractors and with the Architect. Required changes shall be noted on the
submittal cover sheet. Should changes become necessary the Contractor shall make such
changes at his expense.

1.3 SUBMITTALS

A

Furnish shop drawings on items as indicated in individual sections including switchgear,
emergency generator system equipment, devices, fixtures, fire stopping, fire alarm
equipment, and other miscellaneous equipment. Submit at least 6 copies for review which
represents (2) copies for A/E, (1) copy for owner review, (2) copies for O&M manuals,
(1) copies for other Prime Contractors plus (1) copy to be returned to contractor. The
contractor acknowledges its responsibility to submit complete shop drawings and other
required submittals. Incomplete submittals will be returned to the contractor unreviewed.
No time extensions or cost increases will be allowed for delays caused by return of
incomplete submittals. Shop drawings for equipment which are noted as being reviewed
by Architect or his Engineer shall not supersede Contract Documents or relieve
Contractor from responsibility for deviations from the Contract Documents.

Furnish 3 sets of standard operating instructions and complete repair parts lists for the
Owner for items of equipment and controls. Also include a summary of maintenance
procedures required monthly, yearly, etc. for all equipment. Submit in binders to
Engineer for approval.

14 HOUSEKEEPING

A

This Contractor shall periodically remove debris caused by his operations. On completion
he shall remove all debris from his work and leave same neat and clean, ready for use by
the Owner.
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1.6

1.7

PROTECTION OF MATERIALS AND EQUIPMENT

A

Materials and equipment shall be protected at all times. This Contractor shall be
responsible for all damage caused directly or indirectly by his workmen. Equipment shall
be tightly covered and protected against dirt, water, and chemical or mechanical injury.
Protection of lighting equipment is especially important, do not install any lighting
equipment while the possibility of soiling exists or if installation must be done to
maintain schedule include protective covering for equipment. At the completion of all
work, the equipment shall be thoroughly cleaned and delivered to the Owner in a
condition satisfactory to the Engineer.

Equipment shall not be used during construction unless approved in writing by the
Engineer. Equipment used during construction shall be returned to the original condition,
which may include such items as replacing lamps, cleaning lenses, and replacing
damaged devices.

PAINTING

A

All equipment shall have manufacturer's standard baked enamel finish and shall not be
job painted "unless otherwise specified". Equipment in finished rooms shall have color
selected by Engineer from manufacturer's standard colors. All required touch up painting
of pre-finished surfaces by this Contractor.

ELECTRICAL IDENTIFICATION

A

Every piece of equipment, starters, disconnect, etc. shall be stenciled with identifying
number and area or rooms served, neatly printed and applied on or near item as approved
by Engineer. Motors and equipment nameplates and applicable UL labels shall be in
place, free from dirt, grease or paint when Project is turned over to Owner. Also see
section 26 05 00, Identification.

Junction boxes above the suspended ceiling, and six inches of the conduit entering the j-
boxes shall be painted to identify these systems:

Fire Alarm Red
Life Safety Power Blue
Emergency Equipment Green
Critical Branch Power Yellow
Security Orange

Install continuous underground plastic markers during trench backfilling, for exterior
underground power, control, signal, and communication lines located directly above
power and communication lines. Locate 6 to 8 inches below finished grade. If width of
multiple lines installed in a common trench or concrete envelope does not exceed 16
inches, overall, use a single line marker. Underground Warning Tape: Permanent, bright-
colored, continuous-printed, vinyl tape with the following features:

1. Not less than 6 inches wide by 4 mils thick.
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2. Compounded for permanent direct-burial service.
3. Embedded continuous metallic strip or core.
4, Printed legend that indicates type of underground line.

1.8 INSTRUCTIONS

A The Contractor shall review with the Owner's representative complete operating and
maintenance procedures for equipment and systems installed under this contract. Provide
2 days of instructions during normal working hours when systems are fully operational
and before final payment.

PART 2 - PRODUCTS

2.1 QUALITY REQUIREMENTS

A Items indicated on the drawings and in the specifications are listed by manufacturer in
order to describe minimum quality requirements.

B. Materials and equipment shall conform to requirements of Wisconsin Administrative
Code.
C. All materials and equipment furnished shall be new and shall be the standard products of

manufacturers regularly engaged in the production of Electrical and Fire Alarm materials
and equipment.

END SECTION 26 00 00
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ALLIANT ENERGY CENTER PAVILIONS
Project No. 2013 027

SECTION 26 0500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including applicable provisions of
Division 1 shall govern work under this section.

1.2 SUMMARY
A This Section includes the following:

Raceways.

Building wire and connectors.

Supporting devices for electrical components.
Electrical identification.

Electricity-metering components.

Concrete equipment bases.

Cutting and patching for electrical construction.
Touchup painting.

Nk~ E

1.3 DEFINITIONS
A EMT: Electrical metallic tubing.
B. FMC: Flexible metal conduit.
C. IMC: Intermediate metal conduit.
D. LFMC: Liquidtight flexible metal conduit.
E. RNC: Rigid nonmetallic conduit.
14 SUBMITTALS
A Product Data: For electricity-metering equipment.

B. Shop Drawings: Dimensioned plans and sections or elevation layouts of electricity-
metering equipment.

C. Field Test Reports: Indicate and interpret test results for compliance with performance
requirements.
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1.6

QUALITY ASSURANCE

A

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Comply with NFPA 70,NEC,IBC, State of Wisconsin,local codes and ordinances and
any other codes or regulations that might apply to this project.

COORDINATION

A

Coordinate chases, slots, inserts, sleeves, and openings with general construction work and
arrange in building structure during progress of construction to facilitate the electrical
installations that follow.

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other
structural components as they are constructed.

Sequence, coordinate, and integrate installing electrical materials and equipment for
efficient flow of the Work. Coordinate installing large equipment requiring positioning
before closing in the building.

Coordinate electrical service connections to components furnished by utility companies.

1. Coordinate installation and connection of exterior underground and overhead
utilities and services, including provision for electricity-metering components.
2. Comply with requirements of authorities having jurisdiction and of utility

company providing electrical power and other services.

Coordinate location of access panels and doors for electrical items that are concealed by
finished surfaces. Access doors and panels are specified in Division 8 Section "Access
Doors and Frames."

Where electrical identification devices are applied to field-finished surfaces, coordinate
installation of identification devices with completion of finished surface.

Where electrical identification markings and devices will be concealed by acoustical
ceilings and similar finishes, coordinate installation of these items before ceiling
installation.

PART 2 - PRODUCTS

2.1

RACEWAYS

A

B.

EMT: ANSI C80.3, zinc-coated steel, with set-screw or compression fittings.

FMC: Zinc-coated steel.
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2.2

2.3

C.

IMC: ANSI C80.6, zinc-coated steel, with threaded fittings.

D. LFMC: Zinc-coated steel with sunlight-resistant and mineral-oil-resistant plastic jacket.

E. RNC: NEMA TC 2, Schedule 40 PVC, with NEMA TC3 fittings.

F. Raceway Fittings: Specifically designed for the raceway type with which used.
CONDUCTORS

A Conductors, No. 10 AWG and Smaller: Solid or stranded copper.

B. Conductors, Larger Than No. 10 AWG: Stranded copper.

C. Insulation: Thermoplastic, rated at 75 deg C minimum.

D. Wire Connectors and Splices: Units of size, ampacity rating, material, type, and class

suitable for service indicated.

SUPPORTING DEVICES

A

Material: Cold-formed steel, with corrosion-resistant coating acceptable to authorities
having jurisdiction.

Metal Items for Use Outdoors or in Damp Locations: Hot-dip galvanized steel.

Slotted-Steel Channel Supports: Flange edges turned toward web, and 9/16-inch- diameter
slotted holes at a maximum of 2 inches o.c., in webs.

Slotted-Steel Channel Supports: Comply with Division 5 Section "Metal Fabrications™ for
slotted channel framing.

1. Channel Thickness: Selected to suit structural loading.
2. Fittings and Accessories: Products of the same manufacturer as channel supports.

Nonmetallic Channel and Angle Systems: Structural-grade, factory-formed, glass-fiber-
resin channels and angles with 9/16-inch-diameter holes at a maximum of 8 inches, in at
least one surface.

1. Fittings and Accessories: Products of the same manufacturer as channels and
angles.
2. Fittings and Accessory Materials: Same as channels and angles, except metal

items may be stainless steel.

Raceway and Cable Supports: Manufactured clevis hangers, riser clamps, straps,
threaded C-clamps with retainers, ceiling trapeze hangers, wall brackets, and spring-steel
clamps or click-type hangers.
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2.4

G.

H.

Pipe Sleeves: ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel, plain ends.

Expansion Anchors: Carbon-steel wedge or sleeve type.

I.Toggle Bolts: All-steel springhead type.

J.Powder-Driven Threaded Studs: Heat-treated steel.

ELECTRICAL IDENTIFICATION

A

Identification Devices: A single type of identification product for each application
category. Use colors prescribed by ANSI A13.1, NFPA 70, and these Specifications.

Raceway and Cable Labels: Comply with ANSI A13.1, Table 3, for minimum size of
letters for legend and minimum length of color field for each raceway and cable size.

1. Type: Pretensioned, wraparound plastic sleeves. Flexible, preprinted, color-
coded, acrylic band sized to suit the diameter of the item it identifies.

2. Type: Preprinted, flexible, self-adhesive, vinyl. Legend is overlaminated with a
clear, weather- and chemical-resistant coating.

3. Color: Black letters on orange background.

4. Legend: Indicates voltage.

Colored Adhesive Marking Tape for Raceways, Wires, and Cables: Self-adhesive vinyl
tape, not less than 1 inch wide by 3 mils thick.

Underground Warning Tape: Permanent, bright-colored, continuous-printed, vinyl tape
with the following features:

Not less than 6 inches wide by 4 mils thick.
Compounded for permanent direct-burial service.
Embedded continuous metallic strip or core.

Printed legend that indicates type of underground line.

PR

Tape Markers for Wire: Vinyl or vinyl-cloth, self-adhesive, wraparound type with
preprinted numbers and letters.

Color-Coding Cable Ties: Type 6/6 nylon, self-locking type. Colors to suit coding
scheme.

Engraved-Plastic Labels, Signs, and Instruction Plates: Engraving stock, melamine plastic
laminate punched or drilled for mechanical fasteners 1/16-inch minimum thickness for
signs up to 20 sg. in. and 1/8-inch minimum thickness for larger sizes. Engraved legend in
black letters on white background. Special multiple service signs as required by N.E.C.
Acrticle 230.1(E) shall have minimum 1” engraved white letters on a red background.
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2.5

2.6

2.7

H. Interior Warning and Caution Signs: Comply with 29 CFR, Chapter XVII,
Part 1910.145. Preprinted, aluminum, baked-enamel-finish signs, punched or drilled for
mechanical fasteners, with colors, legend, and size appropriate to the application.

l. Exterior Warning and Caution Signs: Comply with 29 CFR, Chapter XVII,
Part 1910.145. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs
with 0.0396-inch, galvanized-steel backing, with colors, legend, and size appropriate to the
application. 1/4-inch grommets in corners for mounting.

J.Fasteners for Nameplates and Signs: Self-tapping, stainless-steel screws or No. 10/32 stainless-
steel machine screws with nuts and flat and lock washers.

EQUIPMENT FOR UTILITY COMPANY'S ELECTRICITY METERING

A Current-Transformer Cabinets: Comply with requirements of electrical power utility
company.
B. Meter Sockets: Comply with requirements of electrical power utility company.

CONCRETE BASES

A Concrete Forms and Reinforcement Materials: As specified in Division 3 Section "Cast-
in-Place Concrete."

B. Concrete: 3000-psi, 28-day compressive strength as specified in Division 3 Section "Cast-
in-Place Concrete."

C. Provide concrete bases for utility transformers as directed by utility (MG&E).

TOUCHUP PAINT

A For Equipment: Equipment manufacturer's paint selected to match installed equipment
finish.
B. Galvanized Surfaces: Zinc-rich paint recommended by item manufacturer.

PART 3 - EXECUTION

3.1

ELECTRICAL EQUIPMENT INSTALLATION

A Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide the maximum possible
headroom.

B. Materials and C