RFB NO. 313086.

CONSTRUCTION DOCUMENTS
PROJECT MANUAL

DANE COUNTY DEPARTMENT OF PUBLIC WORKS,
HIGHWAY AND TRANSPORTATION

PUBLIC WORKS ENGINEERING DIVISION
1919 ALLIANT ENERGY CENTER WAY
MADISON, WISCONSIN 53713

REQUEST FOR BIDS NO. 313086

CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS
HENRY VILAS ZOO
702 SOUTH RANDALL AVE.
MADISON, WISCONSIN

VOLUME II of IT
Division 21 through Division 33

Due Date / Time: THURSDAY, DECEMBER, 12, 2013/ 2:00 P.M. Location: PUBLIC WORKS OFFICE

Performance / Payment Bond: 100% OF CONTRACT AMOUNT Bid Deposit: 5% OF BID AMOUNT

FOR INFORMATION ON THIS REQUEST FOR BIDS, PLEASE CONTACT:
ROB NEBEL, ASSISTANT DIRECTOR OF PUBLIC WORKS
TELEPHONE NO.: 608/266-0119
FAX NO.: 608/267-1533
E-MAIL: NEBEL@COUNTYOFDANE.COM



DOCUMENT INDEX FOR RFB NO. 313086

DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS

Project Manual Cover Page

Documents Index

Advertisement for Bids (Legal Notice)

Best Value Contracting Application

Instructions to Bidders including Geotechnical Report
Geotechnical Exploration, dated November 8, 2013

Bid Form

Fair Labor Practices Certification

Sample Public Works Contract

Sample Bid Bond

Sample Performance Bond

Sample Payment Bond

Equal Benefits Compliance Payment Certification

General Conditions of Contract

Supplementary Conditions

DIVISION 01 - GENERAL REQUIREMENTS
01 00 00 - Basic Requirements
01 40 00 — Quality Requirements
01 50 00 — Temporary Facilities and Controls
01 70 00 — Execution and Closeout Requirements
01 74 19 - Recycling

DIVISION 02 - EXISTING CONDITIONS
02 41 19 — Selective Demolition

DIVISION 03 - CONCRETE
03 30 00 — Cast in Place Concrete
03 35 10 — Polished Concrete Finishing
03 36 00 — Artificial Rockwork
03 41 00 — Precast Structural Concrete
03 62 00 — Non Shrink Grouting

DIVISION 04 - MASONRY
04 20 00 — Unit Masonry

DIVISION 05 - METALS
05 12 00 — Structural Steel Framing
05 21 00 — Steel Joist Framing
05 31 00 — Steel Decking
05 40 00 — Cold Formed Metal Framing
05 50 00 — Metal Frabrications
05 51 17 — Alternating Tread Steel
05 52 13 — Pipe and Tube Railings

DIVISION 06 - WOOD, PLASTICS, AND COMPOSITES
06 10 53 — Miscellaneous Rough Carpentry
06 16 00 — Sheathing
06 41 16 — Plastic Laminate Faced Architectural Cabinets
06 74 13 — Glass Fiber Reinforced Plastic Grating

RFB No. 313086

024119-5

033000-10
033510-8
033600-10
034100-10
036200-1

042000-8

051200-5
052100-3
053100-4
054000-6
055000-7
055117-4
055213-5

061053-4
0616 00 -4
064116-4
067413 -5

rev. 07/13



DIVISION 07 - THERMAL AND MOISTURE PROTECTION
07 11 13 — Bituminous Dampproofing
07 14 16 — Cold Fluid Applied Waterproofing
07 16 14 — Acrylic Modified Cementitious Waterproofing
07 21 00 — Thermal Insulation
07 27 26 — Fluid Applied Membrane Air Barriers
07 41 13.16 — Stamding Seam Metal Roof Panels
07 42 13 — Formed Metal Wall Panels
07 54 23 — Thermoplastic Polyolefin (tpo) roofing
07 62 00 — Sheet Metal Flashing and Trim
07 72 00 — Roof Accessories
07 92 00 — Joint Sealants

DIVISION 08 - OPENINGS
08 11 13 — Hollow Metal Doors and Frames
08 14 16 — Flush Wood Doors
08 16 13 — Fiberglass Reinforced Plastic Doors and Frames
08 31 10 — Access Doors and Frames
08 32 13 — Sliding Mall Front
08 33 13 — Coiling Counter Doors
08 41 13 — Aluminum Framed Entrances
08 42 29.23 — Sliding Automatic Entrances
08 51 13 — Aluminum Windows
08 71 00 — Door Hardware
08 80 00 — Glazing
08 84 00 — Plastic Acrylic Glazing

DIVISION 09 - FINISHES
09 22 16 — Non-structural Metal Framing
09 29 00 — Gypsum Board
09 30 00 — Tiling
09 51 13 — Acoustical Panel Ceilings
09 65 13 — Resilient Base and Accessories
09 68 13 — Tile Carpeting
09 91 00 — Interior Painting
09 93 00 — Staining and Transparent Finishing
09 96 00 — Special Coatings

DIVISION 10 - SPECIALTIES
10 14 00 — Signage
10 21 13 — Toilet Compartments
10 26 00 — Wall and Door Protection
10 28 00 — Toilet Bath and Laundry Access
10 44 13 — Fire Extinguisher Cabinets
10 44 16 — Fire Extinguishers
10 60 50 — Cagework Added

DIVISION 11 - EQUIPMENT
11 40 00 — Food Services Equipment

DIVISION 12 — FURNISHINGS
Not Used

RFB No. 313086

071113-2
071416-4
071614-8
072100-5
072726-4

0741 13.16-8

074213-6
075423-8
076200-9
077200-3
079200-5

081113-7
081416-3
081613-5
083110-2
083213-3
083313-4
084113-6

084229.23-9

085113-4
08 71 00 -25
08 8000 -8
08 84 00 -7

092216-5
092900-4
093000-8
095113-3
096513-3
096813-4
099100-4
099300-4
0996 00 -8

101400 -3
102113-4
1026 00 -4
1028 00-3
1044 13 -3
104416 -2
10 60 50 -7

114000 - 31

rev. 07/13



DIVISION 13 -SPECIAL CONSTRUCTION
Not Used

DIVISION 14 - CONVEYING SYSTEMS
Not Used

DIVISION 21 - FIRE SUPPRESSION

21 05 00 — Basic Fire Suppression Requirements
21 05 29 — Fire Suppression Supports and Anchors
21 05 53 — Fire Suppression Identification

21 13 00 — Fire Protection Systems

DIVISION 22 - PLUMBING

22 05 00 — Basic Plumbing Requirements
22 05 29 — Plumbing Supports and Anchors
22 05 53 — Plumbing Identification

22 07 19 — Plumbing Piping Insulation

22 09 00 — Instrumentation

22 10 00 — Plumbing Piping

22 10 23 — Natural Gas and Propane Piping
22 10 30 — Plumbing Specialties

22 11 23 — Domestic Water Pumps

22 30 00 — Plumbing Equipment

22 40 00 — Plumbing Fixtures

22 53 00 — Life Support System

22 53 50 — Common Work Results for Life Support

210500-12
210529-6
210553-3
211300-7

22050014
220529-10
220553-3
220719-5
220900-3
221000-18
221023-6
221030-3
221123-2
223000-4
224000-3
2253 00-25
225350-14

DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING (HVAC)

23 05 00 — Basic HVAC Requirements

23 05 29 - HVAC Supports and Anchors

23 05 53 - HVAC Identification

23 05 93 — Testing, Adjusting, and Balancing
23 07 13 — Ductwork Insulation

23 31 00 — Ductwork

23 33 00 — Ductwork Accessories

23 34 23 — Power Ventilators

23 37 00 — Air Inlets and Outlets

23 74 11 — Packaged Rooftop Air Conditioning Units
23 74 23.13 — Gas Fired Make-Up Air Units
23 82 00 — Terminal Heat Transfer Units

23 83 00 — Radiant Floor Heating Systems

DIVISION 25 - INTEGRATED AUTOMATION
Not Used

DIVISION 26 - ELECTRICAL

26 05 00 — Basic Electrical Requirements
26 05 13 — Wire and Cable

26 05 26 — Grounding and Bonding

26 05 27 — Supporting Devices

26 05 33 — Conduit and Boxes

26 05 53 — Electrical Identification

26 09 33 — Lighting Control Systems

26 20 00 — Service Entrance

26 24 16 — Panelboards

RFB No. 313086

23050014
230529-3
230553-1
230593-5
230713-3
233100-12
233300-5
233423 -4
233700-4
2374 11-7
2374 23.13-6
238200-4
238300-4

26 05 00 - 21
260513-5
260526-5
260527-3
260533 -14
260553-5
2609331
262000-2
2624 16-3

rev. 07/13



26 24 19 — Motor Control

26 27 26 — Wiring Devices

26 28 16 — Disconnect Switches

26 28 21 — Contactors

26 31 00 — Solar Photovoltaic Systems
26 43 00 — Surge Protection Devices
26 51 00 — Lighting

DIVISION 27 - COMMUNICATIONS

27 05 00 — Basic Communications Systems Requirements
27 05 03 — Through Penetration Firestopping

27 05 26 — Communications Bonding

27 05 28 — Interior Communication Pathways

27 05 43 — Exterior Communication Pathways

27 05 53 — Identification and Administration

27 11 00 — Communication Equipment Rooms (CER)
27 13 00 — Backbone Cabling Requirements

27 15 00 — Horizontal Cabling Requirements

27 17 10 — Testing

27 17 20 — Support and Warranty

DIVISION 28 - ELECTRONIC SAFETY AND SECURITY

28 05 00 — Basic Electronic Safety and Security System Requirements
28 05 03 — Through Penetration Firestopping

28 23 00 — Video Surveillance

28 31 00 — Fire Alarm and Detection Systems

DIVISION 31 - EARTHWORK

31 05 19.13 — Geosynthetics for Earthworks

31 10 00 — Site Clearing

31 20 00 — Earth Moving

3123 19 — Dewatering

3123 23.14 — Granular Fill

31 23 33 — Trenching and Backfilling

3125 00 — Erosion and Sedimentation Controls
3137 00 — Riprap

DIVISION 32 - EXTERIOR IMPROVEMENTS
32 12 16 — Asphalt Paving

32 13 13 — Concrete Paving

32 13 73 — Concrete Paving Joint Sealants

32 14 00 — Unit Paving

32 18 16.13 — Playground Protective Surfacing
32 31 13 — Chainlink Fences and Gates

32 32 23 — Segmental Retaining Walls

32 91 13 — Soil Preparation

32 92 00 — Turf and Grasses

32 93 00 — Plants

DIVISION 33 - UTILITIES

33 10 00 — Water Utilities

33 31 13 — Public Sanitary Utility Sewerage Pipe
33 31 14 — Salt Water Storage System

33 39 13 — Sanitary Sewer Manholes

33 41 13 — Public Storm Utility Drainage Piping

RFB No. 313086

2624 19-3
2627267
262816-2
262821-2
263100-9
2643 00-5
265100-6

270500-22
270503 -6
270526-11
270528 -4
270543-5
270553-3
271100-10
271300-6
271500-7
271710-7
271720-2

28050017
280503 -6
2823 00-17
283100-11

310519.13-5
311000-4
312000-9
312319-4
312323.14-1
312333-6
312500-20
313700-2

321216-5
321313-6
321373 -3
321400-5
321816.13-2
323113-5
323223-5
329113-7
329200-5
329300-7

331000 - 14
333113-8
333114-2
333913-6
334113-5

rev. 07/13



33 49 13 — Storm Drainage Manholes, Frames and Covers 334913-5
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P3.1
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13046 HENRY VILAS ZOO 2105 00
CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

SECTION 21 05 00 - BASIC FIRE SUPPRESSION REQUIREMENTS

PART 1 - GENERAL
11 SECTION INCLUDES

A. Requirements applicable to all Division 21 Sections. Also refer to Division 1 - General
Requirements.

B. All materials and installation methods shall conform to the applicable standards,
guidelines and codes referenced in the specification section.

1.2 SCOPE OF WORK

A This Specification and the associated drawings govern the furnishing, installing, testing
and placing into satisfactory operation the Mechanical Systems.

B. Each Contractor shall provide all new materials indicated on the drawings and/or in these
specifications, and all items required to make his portion of the Mechanical Work a
finished and working system.

C. Fire protection shall be provided for the Restaurant building only. No fire protection for
Bear or Seal buildings.

13 DIVISION OF WORK BETWEEN MECHANICAL, ELECTRICAL & CONTROL
CONTRACTORS

A. Definitions:

1. "Mechanical Contractors" refers to the following:
a. Plumbing Contractor.
b. Heating Contractor.
C. Air Conditioning and Ventilating Contractor.
d. Fire Protection Contractor.
e. Testing, Adjusting, and Balancing Contractor.

B. General:
1. The purpose of these Specifications is to outline the Electrical and Mechanical

Contractor's responsibilities related to electrical work required for items such as
mechanical equipment, and the like. The exact wiring requirements for much of
the equipment cannot be determined until the systems have been selected and
submittals reviewed. Therefore, the electrical drawings show only known wiring
related to such items. All wiring not shown on the electrical drawings, but
required for mechanical systems, is the responsibility of the Mechanical
Contractor.

2. Where the drawings require the Electrical Contractor to wire between equipment
furnished by the Mechanical Contractor, such wiring shall terminate at terminals
provided in the equipment. The Mechanical Contractor shall provide complete
wiring diagrams and supervision to the Electrical Contractor and designate the
terminal numbers for correct wiring.
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HENRY VILAS ZOO 2105 00

CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

3. All electrical work shall conform to the National Electrical Code. All provisions
of the Electrical Specifications concerning wiring, protection, etc., apply to
wiring provided by the Mechanical Contractor unless noted otherwise.

4. All Contractors shall establish utility elevations prior to fabrication and shall
coordinate their material and equipment with other trades. When a conflict
arises, priority is as follows:

a. Light fixtures.
b. Gravity flow piping, including steam and condensate.
C. Electrical busduct.
d. Sheet metal.
e. Electrical cable trays, including access space.
f. Sprinkler piping and other piping.
g. Electrical conduits and wireway.
C. Electrical Contractor's Responsibility:

1. Provides all combination starters, manual starters and disconnect devices shown
on the Electrical Drawings or indicated to be by the Electrical Contractor on the
Mechanical Drawings or Specifications.

2. Installs and wires all remote control devices furnished by the Mechanical
Contractor when so noted on the Electrical Drawings.

3. Provides motor control and temperature control wiring, where so noted on the
drawings.

4, Furnishes, installs and connects all relays, etc., for automatic shutdown of certain
fans upon actuation of the Fire Alarm System as indicated and specified in
Division 28.

5. This Contractor is responsible for coordination of utilities with all other

Contractors. If any field coordination conflicts are found, the Contractor shall
coordinate with other Contractors to determine a viable layout.

14 QUALITY ASSURANCE

A. Contractor’s Responsibility Prior to Submitting Pricing Data:

1.

RFB NO. 313086

The Contractor is responsible for constructing complete and operating systems.
The Contractor acknowledges and understands that the Contract Documents are a
two-dimensional representation of a three-dimensional object, subject to human
interpretation. This representation may include imperfect data, interpreted codes,
utility guidelines, three-dimensional conflicts, and required field coordination
items. Such deficiencies can be corrected when identified prior to ordering
material and starting installation. The Contractor agrees to carefully study and
compare the individual Contract Documents and report at once in writing to the
Design Team any deficiencies the Contractor may discover. The Contractor
further agrees to require each subcontractor to likewise study the documents and
report at once any deficiencies discovered.
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CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

2. The Contractor shall resolve all reported deficiencies with the Architect/Engineer
prior to awarding any subcontracts, ordering material, or starting any work with
the Contractor’s own employees. Any work performed prior to receipt of
instructions from the Design Team will be done at the Contractor’s risk.

B. Qualifications:

1. Only products of reputable manufacturers are acceptable.

2. All Contractors and subcontractors shall employ only workers skilled in their
trades.

C. Compliance with Codes, Laws, Ordinances:

1. Conform to all requirements of the City of Madison, Wisconsin Codes, Laws,
Ordinances and other regulations having jurisdiction.

2. Conform to all State Codes.

3. If there is a discrepancy between the codes and regulations and these
specifications, the Architect/Engineer shall determine the method or equipment
used.

4. If the Contractor notes, at the time of bidding, any parts of the drawings or
specifications that do not comply with the codes or regulations, he shall inform
the Architect/Engineer in writing, requesting a clarification. If there is
insufficient time for this procedure, he shall submit with his proposal a separate
price to make the system comply with the codes and regulations.

5. All changes to the system made after letting of the contract, to comply with codes
or requirements of Inspectors, shall be made by the Contractor without cost to the
Owner.

6. If there is a discrepancy between manufacturer's recommendations and these
specifications, the manufacturer's recommendations shall govern.

D. Permits, Fees, Taxes, Inspections:

1. Procure all applicable permits and licenses.

2. Abide by all laws, regulations, ordinances, and other rules of the State or Political
Subdivision where the work is done, or as required by any duly constituted public
authority.

3. Pay all charges for permits or licenses.

4. Pay all fees and taxes imposed by the State, Municipal and/or other regulatory
bodies.

5. Pay all charges arising out of required inspections by an authorized body.

6. Pay all charges arising out of required contract document reviews associated with

RFB NO. 313086

the project and as initiated by the Owner or authorized agency/consultant.
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7.

Where applicable, all fixtures, equipment and materials shall be approved or
listed by Underwriter’s Laboratories, Inc.

E. Examination of Drawings:

1.

The drawings for the fire protection work are completely diagrammatic, intended
to convey the scope of the work and to indicate the general arrangements and
locations of equipment, outlets, etc., and the approximate sizes of equipment.

Contractor shall determine the exact locations of equipment and rough-ins, and
the exact routing of pipes and ducts to best fit the layout of the job.

Scaling of the drawings is not sufficient or accurate for determining these
locations.

Where job conditions require reasonable changes in indicated arrangements and
locations, such changes shall be made by the Contractor at no additional cost to
the Owner.

Because of the scale of the drawings, certain basic items, such as fittings, boxes,
valves, unions, etc., may not be shown, but where required by other sections of
the specifications or required for proper installation of the work, such items shall
be furnished and installed.

If an item is either on the drawings or in the specifications, it shall be included in
this contract.

Determination of quantities of material and equipment required shall be made by
the Contractor from the documents. Where discrepancies arise between
drawings, schedules and/or specifications, the greater number shall govern.

Where used in fire protection documents, the word "furnish™ shall mean supply
for use, the word "install" shall mean connect complete and ready for operation,
and the word "provide™ shall mean to supply for use and connect complete and
ready for operation.

a. Any item listed as furnished shall also be installed, unless otherwise
noted.

b. Any item listed as installed shall also be furnished, unless otherwise
noted.

F. Field Measurements:

1.

Verify all pertinent dimensions at the job site before ordering any materials or
fabricating any supports, pipes or ducts.

G. Electronic Media/Files:

1.

RFB NO. 313086

Construction drawings for this project have been prepared utilizing Revit MEP.
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2.

15 SUBMITTALS

Contractors and Subcontractors may request electronic media files of the contract
drawings and/or copies of the specifications. Specifications will be provided in
PDF format.

Upon request for electronic media, the Contractor shall complete and return a
signed “Electronic File Transmittal” form provided by KIWW.

If the information requested includes floor plans prepared by others, the
Contractor will be responsible for obtaining approval from the appropriate
Design Professional for use of that part of the document.

The electronic contract documents can be used for preparation of shop drawings
and as-built drawings only. The information may not be used in whole or in part
for any other project.

The drawings prepared by KIWW for bidding purposes may not be used directly
for ductwork layout drawings or coordination drawings.

The use of these CAD documents by the Contractor does not relieve them from
their responsibility for coordination of work with other trades and verification of
space available for the installation.

The information is provided to expedite the project and assist the Contractor with
no guarantee by KIWW as to the accuracy or correctness of the information
provided. KIJWW accepts no responsibility or liability for the Contractor’s use of
these documents.

A. Submittals shall be required for the following items, and for additional items where
required elsewhere in the specifications or on the drawings.

1.

Submittals list:

Referenced Specification Section Submittal Item

211300 Sprinkler Systems
211300 Fire Protection Equipment

B. In addition to the provisions of Division 1, the following provisions are required:

1.

RFB NO. 313086

Submittals shall include all fabrication, erection, layout, and setting drawings;
manufacturers' standard drawings; schedules; descriptive literature, catalogs and
brochures; performance and test data; wiring and control diagrams; and all other
drawings and descriptive data of materials of construction as may be required to
show that the materials, equipment or systems and the location thereof conform
to the requirements of the contract documents.

The Contractor shall submit one electronic copy of each shop drawing for review
by the Architect/Engineer BEFORE releasing any equipment for manufacture or
shipment.

Shop drawings which are larger than 11"x 17" or are plan size layout or erection
drawings such as sprinkler system drawings shall be submitted on reproducible
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media. Submit one reproducible and one print of each drawing or plan. All
Contractor approval stamps shall be made on the reproducible.

4. The Contractor shall thoroughly review and approve all shop drawings before
submitting them to the Architect/Engineer. CONTRACTOR’S APPROVAL
STAMP IS REQUIRED ON ALL SUBMITTALS. APPROVAL WILL
INDICATE THE CONTRACTOR'S REVIEW of all material and a COMPLETE
UNDERSTANDING OF EXACTLY WHAT IS TO BE FURNISHED.
Contractor shall clearly mark all deviations from the contract documents on all
submittals. IF DEVIATIONS ARE NOT MARKED BY THE CONTRACTOR,
THEN THE ITEM SHALL BE REQUIRED TO MEET ALL DRAWING AND
SPECIFICATION REQUIREMENTS.

5. The Contractor shall clearly mark each item with the same nomenclature applied
on the drawings or in the specifications.

6. The Contractor shall clearly indicate the size, finish, material, etc.

7. Assemble and submit by specification section numbers for all submittals. All

sets shall be identical and contain an index of the items enclosed with a general
topic description on the cover.

8. Each set shall be bound in a manufacturer's folder or inside of a manila file
folder.
9. Where more than one model is shown on a manufacturer's sheet, the Contractor

shall clearly indicate exactly which item and which data is relevant to the work.

10. Failure to comply with the above shall be reason to resubmit all shop drawing
submittals.
11. The Architect/Engineer's responsibility shall be to review one set of shop

drawing submittals for each product. If the first submittal is incomplete or does
not comply with the drawings and/or specifications, the Contractor shall be
responsible to bear the cost for the Architect/Engineer to recheck and handle the
additional shop drawing submittals.

1.6 PRODUCT DELIVERY, STORAGE, HANDLING & MAINTENANCE

A.

Exercise care in transporting and handling to avoid damage to materials. Store materials
on the site to prevent damage. Keep materials clean, dry and free from harmful
conditions. Immediately remove any materials that become wet or that are suspected of
becoming contaminated with mold or other organisms.

Keep all bearings properly lubricated and all belts properly tensioned and aligned.

Coordinate the installation of heavy and large equipment with the General Contractor
and/or Owner. If the Mechanical Contractor does not have prior documented experience
in rigging and lifting similar equipment, he/she shall contract with a qualified lifting and
rigging service that has similar documented experience. Follow all equipment lifting and
support guidelines for handling and moving.

Contractor is responsible for moving equipment into the building and/or site. Contractor
shall review site prior to bid for path locations and any required building modifications to
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allow movement of equipment. Contractor shall coordinate his/her work with other
trades.

1.7 WARRANTY

A. Provide one-year warranty, unless otherwise noted, to the Owner for all fixtures,
equipment, materials, and workmanship.

B. The warranty period for all work in this Division of the specifications shall commence on
the date of final acceptance, unless a whole or partial system or any separate piece of
equipment or component is put into use for the benefit of any party other than the
installing contractor with prior written authorization. In this instance, the warranty period
shall commence on the date when such whole system, partial system or separate piece of
equipment or component is placed in operation and accepted in writing by the Owner.

C. Warranty requirements shall extend to correction, without cost to the Owner, of all Work
found to be defective or nonconforming to the contract documents. The Contractor shall
bear the cost of correcting all damage resulting from defects or nonconformance with
contract documents.

1.8 INSURANCE

A. Contractor shall maintain insurance coverage as set forth in Division 0 of these
specifications.

1.9 MATERIAL SUBSTITUTION

A. Where several manufacturers’ names are given, the manufacturer for which a catalog
number is given is the basis for job design and establishes the quality required.

B. Equivalent equipment manufactured by the other named manufacturers may be used.
Contractor shall ensure that all items submitted by these other manufacturers meet all
requirements of the drawings and specifications, and fits in the allocated space.

C. Any material, article or equipment of other unnamed manufacturers which will
adequately perform the services and duties imposed by the design and is of a quality
equal to or better than the material, article or equipment identified by the drawings and
specifications may be used if approval is secured in writing from the Architect/Engineer
not later than ten days prior to the bid opening.

D. This Contractor assumes all costs incurred as a result of using the offered material, article
or equipment, on his part or on the part of other Contractors whose work is affected.

E. This Contractor may list voluntary add or deduct prices for alternate materials on the bid
form. These items will not be used in determining the low bidder.

F. All material substitutions requested later than ten (10) days prior to bid opening must be
listed as voluntary changes on the bid form.

PART 2 - PRODUCTS

NOT APPLICABLE
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PART 3 - EXECUTION

3.1 JOBSITE SAFETY

A.

Neither the professional activities of the Architect/Engineer, nor the presence of the
Architect/Engineer or his or her employee and subconsultants at a construction site, shall
relieve the Contractor and other entity of their obligations, duties and responsibilities
including, but not limited to, construction means, methods, sequence, techniques or
procedures necessary for performing, superintending or coordinating all portions of the
work of construction in accordance with the contract documents and any health or safety
precautions required by any regulatory agencies. The Architect/Engineer and his or her
personnel have no authority to exercise any control over any construction contractor or
other entity or their employees in connection with their work or any health or safety
precautions. The Contractor is solely responsible for jobsite safety. The
Architect/Engineer and the Architect/Engineer’s consultants shall be indemnified and
shall be made additional insureds under the Contractor’s general liability insurance

policy.

3.2 ARCHITECT/ENGINEER OBSERVATION OF WORK

A.

The Contractor shall provide seven (7) calendar days’ notice to the Architect/Engineer
prior to:

1. Installing hard or suspended ceilings and soffits.

The Architect/Engineer will have the opportunity to review the installation and provide a
written report noting deficiencies requiring correction. The Contractor’s schedule shall
account for these reviews and show them as line items in the approved schedule.

Above-Ceiling Final Observation

1. All work above the ceilings must be complete prior to the Architect/Engineer’s
review. This includes, but is not limited to:

a. Pipe wall penetrations are sealed.
b. Pipe identification is installed.
C. Branch piping in the location of sprinklers shall be dropped to the
ceiling.
2. In order to prevent the Above-Ceiling Final Observation from occurring too

early, the Contractor shall review the status of the work and certify, in writing,
that the work is ready for the Above-Ceiling Final Observation.

3. It is understood that if the Architect/Engineer finds the ceilings have been
installed prior to this review and prior to 7 days elapsing, the Architect/Engineer
may not recommend further payments to the contractor until such time as full
access has been provided.
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3.3 PROJECT CLOSEOUT

A. The following paragraphs supplement the requirements of Division 1.
B. Final Jobsite Observation:
1. In order to prevent the Final Jobsite Observation from occurring too early, the

Contractor is required to review the completion status of the project and certify
that the job is ready for the final jobsite observation.

2. It is understood that if the Architect/Engineer finds the job not ready for the final
observation and that additional trips and observations are required to bring the
project to completion, the costs incurred by the Architect/Engineer’s additional
time and expenses will be deducted from the Contractor’s contract retainage prior
to final payment at the completion of the job.

C. Before final payment is authorized, This Contractor must submit the following:

1. Operation and maintenance manuals with copies of approved shop drawings.

2. Record documents including marked-up or reproducible drawings and
specifications.

3. A report documenting the instructions given to the Owner's representatives
complete with the number of hours spent in the instruction. The report shall bear
the signature of an authorized agent of This Contractor and shall be signed by the
Owner's representatives.

4. Inspection report by the State Fire Marshal of the fire protection system.

5. Start-up reports on all equipment requiring a factory installation inspection or
start-up.

6. Provide spare parts, maintenance, and extra materials in quantities specified in

individual specification sections. Deliver to project site and place in location as
directed; receipt by Architect/Engineer required prior to final payment approval.

3.4 OPERATION AND MAINTENANCE INSTRUCTIONS

A. Submit three properly indexed and bound copies, in ‘D’ Ring style notebooks, of the
Operations and Maintenance Instructions to the Architect/Engineer. Make all corrections
or additions required.

B. Manuals shall be completed and in the Owner's possession prior to Owner's acceptance
and at least 10 days prior to instruction of operating personnel.

C. Operation and maintenance data shall consist of written instructions for the care,
maintenance, and operation of all equipment and systems. Include all instruction books,
cards, and manuals furnished with the equipment.

RFB NO. 313086
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INSTRUCTING THE OWNER'S REPRESENTATIVES

A.

Adequately instruct the Owner's designated representatives in the maintenance, care, and
operation of all systems installed under this contract.

Provide verbal and written instructions to the Owner's representatives by FACTORY
PERSONNEL in the care, maintenance, and operation of the equipment and systems.

The instructions shall include:

Explanation of all system flow diagrams.
Maintenance of equipment.

Start-up procedures for all major equipment.
Explanation of seasonal system changes.
Description of emergency system operation.

agkrwdE

The Architect/Engineer shall be notified of the time and place instructions will be given
to the Owner's representatives so he or his representative can attend if desired.

Minimum hours of instruction for each item shall be:
1. Sprinkler System(s) - 2 hours.

The Contractor shall prepare a detailed, written training agenda. The written agenda shall
include specific training points within the items described above. For example: how to
adjust setpoints, troubleshooting, proper start-up, proper shut-down, seasonal changes,
draining, venting, changing filters, changing belts, etc. Failure to provide and follow an
approved training agenda may result in additional training required at the expense of the
Contractor.

Operating Instructions:

1. Contractor is responsible for all instructions to the Owner's representatives for
the fire protection and control systems.

2. If the Contractor does not have staff that can adequately provide the required
instructions he shall include in his bid an adequate amount to reimburse the
Owner for the Architect/Engineer to perform these services.

SYSTEM COMMISSIONING

A.

The fire protection systems shall be complete and operating. System start-up, testing,
balancing, and satisfactory system performance is the responsibility of the Contractor.
This includes calibration and adjustments of all controls, noise level adjustments and
final comfort adjustments as required.

All operating conditions and control sequences shall be tested during the start-up period.
Test all interlocks, safety shutdowns, controls, and alarms.

The Contractor, subcontractors, and equipment suppliers shall have skilled technicians to
ensure that all systems perform properly. If the Architect/Engineer is requested to visit
the job site for trouble shooting, assisting in start-up, obtaining satisfactory equipment
operation, resolving installation and/or workmanship problems, equipment substitution
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issues or unsatisfactory system performance, including call backs during the warranty
period, through no fault of the design; the Contractor shall reimburse the Owner on a time
and materials basis for services rendered at the Architect/Engineer's standard hourly rates
in effect when the services are requested. The Contractor shall pay the Owner for
services required that are product, installation or workmanship related. Payment is due
within 30 days after services are rendered.

3.7 RECORD DOCUMENTS
A. The following paragraph supplements Division 1 requirements:

Contractor shall maintain at the job site a separate and complete set of fire protection
drawings and specifications on which he shall clearly and permanently mark in complete
detail all changes made to the fire protection systems.

B. Mark drawings to indicate revisions to piping size and location, both exterior and interior;
including locations of other control devices, and other units requiring periodic
maintenance or repair; actual equipment locations, dimensioned from column lines;
actual inverts and locations of underground piping; concealed equipment, dimensioned
from column lines; mains and branches of piping systems, with valves and control
devices located and numbered, concealed unions located, and with items requiring
maintenance located; Change Orders; concealed control system devices.

C. Mark specifications to show approved substitutions; Change Orders, and actual
equipment and materials used.

D. Record changes daily and keep the marked drawings available for the
Architect/Engineer's examination at any normal work time.

E. Upon completing the job, and before final payment is made, give the marked-up
drawings to the Architect/Engineer.

3.8 PAINTING

A. Paint all equipment that is marred or damaged prior to the Owner's acceptance. Paint and
color shall match original equipment paint and shall be obtained from the equipment
supplier if available.

B. Equipment in finished areas that will be painted to match the room decor will be painted
by others. Should this Contractor install equipment in a finished area after the area has
been painted, he shall have the equipment and all its supports, hangers, etc., painted to
match the room decor.

C. Equipment cabinets, casings, covers, metal jackets, etc., in equipment rooms or concealed
spaces, shall be furnished in standard or prime finish, free from scratches, abrasions,
chips, etc.

D. Equipment in occupied spaces, or if standard to the unit, shall have a baked primer with

baked enamel finish coat free from scratches, abrasions, chips, etc. If color option is
specified or is standard to the unit, this Contractor shall, before ordering, verify with the
Architect/Engineer his color preference and furnish this color.
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Paint all equipment in unfinished areas such as boiler room, mechanical spaces, storage
room, etc., furnished by this Contractor. Equipment furnished with a factory coat of paint
and enamel need not be painted, provided the factory applied finish is not marred or
spattered. If so, equipment shall be refinished with the same paint as was factory applied.

3.9 ADJUST AND CLEAN

A.

C.

Thoroughly clean all equipment and systems prior to the Owner's final acceptance of the
project. Clean all foreign paint, grease, oil, dirt, labels, stickers, and other foreign
material from all equipment.

Clean all areas where moisture is present. Immediately report any mold, biological
growth, or water damage.

Remove all rubbish, debris, etc., accumulated during construction from the premises.

3.10 SPECIAL REQUIREMENTS

A.

Contractor shall coordinate the installation of all equipment, valves, etc., with other
trades to maintain clear access area for servicing.

All equipment shall be installed in such a way to maximize access to parts needing
service or maintenance. Review the final field location, placement, and orientation of
equipment with the Owner’s designated representative prior to setting equipment.

Installation of equipment or devices without regard to coordination of access
requirements and confirmation with the Owner’s designated representative will result in
removal and reinstallation of the equipment at the Contractor’s expense.

END OF SECTION 21 05 00
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SECTION 21 05 29 - FIRE SUPPRESSION SUPPORTS AND ANCHORS

PART 1 - GENERAL
11 SECTION INCLUDES

Hangers, Supports, and Associated Anchors.
Sleeves and Seals.

Flashing and Sealing of Equipment and Pipe Stacks.
Cutting of Openings.

Escutcheon Plates and Trim.

moow>

1.2 QUALITY ASSURANCE
A. Support Sprinkler Piping in conformance with NFPA 13.
13 WORK FURNISHED BUT INSTALLED UNDER OTHER SECTIONS

A. Furnish sleeves and hanger inserts to General Contractor for placement into formwork.

PART 2 - PRODUCTS

2.1 HANGER RODS

A. Hanger rods for single rod hangers shall conform to the following:
. . Hanger Rod Diameter
Pipe Size Column #1
2" and smaller 3/8"
2-1/2" through 3-1/2" 172"
4" and 5" 5/8"
Column #1: Steel pipe.
B. Rods for double rod hangers may be reduced one size. Minimum rod diameter is 3/8
inches.
C. Hanger rods and accessories used in mechanical spaces or otherwise dry areas shall have

ASTM B633 electro-plated zinc finish.

D. All hanger rods, nuts, washers, clevises, etc., in damp areas shall have ASTM A123 hot-
dip galvanized finish applied after fabrication. This applies to the following areas:

1. Kitchens.
2.2 PIPE HANGERS AND SUPPORTS

A All pipe hangers, clamps, and supports shall conform to Manufacturers Standardization
Society MSS-SP-58, 69, 89, and 127 (where applicable).
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B. Unless otherwise indicated, hangers shall be as follows:

1. Clevis Type:

Service: Bare Metal Pipe

Acceptable Products:

Bare Steel Pipe

Anvil Fig. 260
Cooper/B-Line Fig. 3100
Erico Model 400
Nibco/Tolco Fig. 1
2. Adjustable Swivel Ring Type:
Service: Bare Metal Pipe - 4 inches and Smaller

Acceptable Products:

Bare Steel Pipe

Anvil Fig. 69
Cooper/B-Line Fig. B3170NF
Erico Model FCN
Nibco/Tolco Fig. 200
C. Support may be fabricated from U-Channel strut or similar shapes. Piping less than 4” in

diameter shall be secured to strut with clamps of proper design and capacity as required
to maintain spacing and alignment. Strut shall be independently supported from hanger
drops or building structure. Size and support shall be per manufacturer’s installation
requirements for structural support of piping. Clamps shall not interrupt piping

insulation.

1. Strut used in mechanical spaces or otherwise dry areas shall have ASTM B633

electro-plated zinc finish.

2. Strut used in damp areas listed in hanger rods shall have ASTM A123 hot-dip
galvanized finish applied after fabrication.

D. Unless otherwise indicated, pipe supports for use with struts shall be as follows:

1. Clamp Type:

Service: Bare Metal Pipe

a. Pipes subject to expansion and contraction shall have clamps slightly
oversized to allow limited pipe movement.

Acceptable Products:

Bare Steel Pipe

Unistrut
Cooper/B-Line
Nibco/Tolco

Fig. P1100 or P2500
Fig. B2000 or B2400
Fig. A-14 or 2STR
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Unless otherwise shown, upper attachments for hanger rods or support struts shall be as
follows:

1. Beam Clamps:

Acceptable Products:

Anvil Fig. 228, 292
Cooper/B-Line Fig. B3054
Erico Model 360
Nibco/Tolco Fig. 329

Wall supports shall be used where vertical height of structure exceeds minimum spacing
requirements. Install wall supports at same spacing as hangers or strut supports along
vertical length of pipe runs.

Welding:

1. Unless otherwise noted, hangers, clips, and auxiliary support steel may be welded
in lieu of bolting, clamping, or riveting to the building structural frame. Take
adequate precautions during all welding operations for fire prevention and for
protecting walls and ceilings from being damaged by smoke.

OPENINGS IN FLOORS, WALLS AND CEILINGS

A

Exact locations of all openings for the installation of materials shall be determined by the
Contractor and given to the General Contractor for installation or construction as the
structure is built.

Coordinate all openings with other Contractors.

Hire the proper tradesman and furnish all labor, material and equipment to cut openings
in or through existing structures, or openings in new structures that were not installed, or
additional openings. Repair all spalling and damage to the satisfaction of the
Architect/Engineer. Make saw cuts before breaking out concrete to ensure even and
uniform opening edges.

Said cutting shall be at the complete expense of each Contractor. Failure to coordinate
openings with other Contractors shall not exempt the Contractor from providing openings
at his expense.

Do not cut structural members without written approval of the Architect or Structural
Engineer.

PIPE SLEEVES AND LINTELS

A

Each Contractor shall provide pipe sleeves and lintels for all openings required for the
Contractor’s work in masonry walls and floors, unless specifically shown as being by
others.

Fabricate all sleeves from standard weight black steel pipe or as indicated on the
drawings. Provide continuous sleeve. Cut or split sleeves are not acceptable.
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C. Fabricate all lintels for masonry walls from structural steel shapes or as indicated on the
drawings. Have all lintels approved by the Architect or Structural Engineer.

D. Sleeves shall not penetrate structural members or masonry walls without approval from
the Structural Engineer. Sleeves shall then comply with the Engineer’s design.

E. Install all sleeves concentric with pipes. Secure sleeves in concrete to wood forms. This
Contractor is responsible for sleeves dislodged or moved when pouring concrete.

ESCUTCHEON PLATES AND TRIM

A. Fit escutcheons to all exposed pipes passing through walls, floors, or ceilings of finished
rooms.
B. Escutcheons shall be heavy gauge, cold rolled steel, copper coated under a chromium

plated finish, heavy spring clip, rigid hinge and latch.
PIPE PENETRATIONS

A. Seal all pipe penetrations. Seal non-rated walls and floor penetrations with grout or
caulk. Backing material may be used.

B. Seal fire rated wall and floor penetrations with fire seal system as specified.
PIPE ANCHORS

A. Provide all items needed to allow adequate expansion and contraction of all piping. All
piping shall be supported, guided, aligned, and anchored as required.

B. Repair all piping leaks and associated damage. Pipes shall not rub on any part of the
building.

FINISH

A. Prime coat exposed steel hangers and supports. Hangers and supports in crawl spaces,

pipe shafts, and suspended ceiling spaces are not considered exposed.

PART 3 - EXECUTION

3.1

FIRE SUPPRESSION SUPPORTS AND ANCHORS

A General Installation Requirements:
1. Install all items per manufacturer's instructions.
2. Coordinate the location and method of support of piping systems with all

installations under other Divisions and Sections of the Specifications.

3. Where pipe support members are welded to structural building framing, scrape,
brush clean, and apply one coat of zinc rich primer to welding.
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B. Supports Requirements:

1.

Where building structural steel is fireproofed, all hangers, clamps, auxiliary steel,
etc., which attach to it shall be installed prior to application of fireproofing.
Repair all fireproofing damaged during pipe installation.

2. Furnish, install and prime all auxiliary structural steel for support of piping
systems that are not shown on the Drawings as being by others.

3. Install hangers and supports complete with lock nuts, clamps, rods, bolts,
couplings, swivels, inserts and required accessories.

4. Hangers for horizontal piping shall have adequate means of vertical adjustment
for alignment.

C. Pipe Requirements:

1. Support all piping and equipment, including valves, strainers, and other
specialties and accessories to avoid objectionable or excessive stress, deflection,
swaying, sagging or vibration in the piping or building structure during erection,
cleaning, testing and normal operation of the systems.

2. Do not, however, restrain piping to cause it to snake or buckle between supports
or to prevent proper movement due to expansion and contraction.

3. Support piping at equipment and valves so they can be disconnected and
removed without further supporting the piping.

4. Piping shall not introduce strains or distortion to connected equipment.

5. Parallel horizontal pipes may be supported on trapeze hangers made of structural
shapes and hanger rods; otherwise, pipes shall be supported with individual
hangers.

6. Trapeze hangers may be used where ducts interfere with normal pipe hanging.

7. Provide additional supports where pipe changes direction, adjacent to flanged
valves and strainers, at equipment connections and heavy fittings.

8. Provide at least one hanger adjacent to each joint in grooved end steel pipe with
mechanical couplings.

D. Provided the installation complies with all loading requirements of truss and joist

manufacturers, the following practices are acceptable:

1.
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Loads of 100 Ibs. or less may be attached anywhere along the top or bottom
chords of trusses or joists with a minimum 3’spacing between loads.

Loads greater than 100 Ibs. must be hung concentrically and may be hung from
top or bottom chord, provided one of the following conditions is met:

a. The hanger is attached within 6” from a web/chord joint.
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b. Additional L2x2x1/4 web reinforcement is installed per manufacturer’s
requirements.

3. It is prohibited to cantilever a load using an angle or other structural component
that is attached to a truss or joist in such a fashion that a torsional force is applied
to that structural member.

4. If conditions cannot be met, coordinate installation with truss or joist
manufacturer and contact Architect/Engineer.

E. Do not exceed 25 Ibs. per hanger and a minimum spacing of 2°-0” on center when
attaching to metal roof decking (limitation not required with concrete on metal
deck). This 25 Ibs. load and 2’-0” spacing include adjacent electrical and architectural
items hanging from deck. If the hanger restrictions cannot be achieved, supplemental
framing off steel framing will need to be added.

F. Do not exceed the manufacturer's recommended maximum load for any hanger or
support.
G. Spacing of Hangers shall not exceed the compressive strength of the insulation inserts,

and in no case shall exceed the following:

Pipe Material Maximum Spacing
1. Steel (Std. Weight or Heavier — Liquid Service):
1-1/4" & under 7'-0"
1-1/2" 9-0"
2" 10'-0"
2-1/2" 11-0"
3" 12'-0"
4" & larger 12'-0"
2. Installation of hangers shall conform to MSS SP-69, MSS SP-89 and applicable
NFPA standards.

END OF SECTION 21 05 29
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SECTION 21 05 53 - FIRE SUPPRESSION IDENTIFICATION

PART 1 - GENERAL
11 SECTION INCLUDES

A. Identification of products installed under Division 21.

PART 2 - PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS

A 3M, Bunting, Calpico, Craftmark, Emedco, Kolbi Industries, Seton, W.H. Brady,
Marking Services.

2.2 MATERIALS

A. All pipe markers (purchased or stenciled) shall conform to ANSI A13.1. Marker lengths
and letter sizes shall be at least the following:

O.D. of Pipe or insulation Marker Length Size of Letters

Up to and including 1-1/4” 8” 1/2”
1-1/2” to 2” 8” 3/14”
2-1/2” to 6” 12” 1-1/4

Plastic tags may be used for outside diameters under 3/4".

B. Plastic Nameplates: Laminated three-layer phenolic with engraved black, 1/4" minimum
letters on light contrasting background.

C. Aluminum Nameplates: Black enamel background with natural aluminum border and
engraved letters furnished with two mounting holes and screws.

D. Brass Tags: Brass background with engraved black letters. Tag size minimum 1-1/2"
square or 1-1/2" round.

E. Plastic Pipe Markers: Semi-rigid plastic, preformed to fit around pipe or pipe covering;
indicating flow direction and fluid conveyed.

F. Vinyl Pipe Markers: Colored vinyl with permanent pressure sensitive adhesive backing.
G. Stencil Painted Pipe Markers: Use industrial enamel spray paint per ANSI Standard
Al13.1. Indicate fluid conveyed and flow direction.
PART 3 - EXECUTION
3.1 INSTALLATION
A Install all products per manufacturer’s recommendations.

B. Degrease and clean surfaces to receive adhesive for identification materials.
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C. Valves:
1.
2.

All valves (except shut-off valves at equipment) shall have numbered tags.

Provide or replace numbered tags on all existing valves that are connected to new
systems or that have been revised.

Secure tags with heavy duty key chain and brass "S" link or with mechanically
fastened plastic straps.

Attach to handwheel or around valve stem. On lever operated valves, drill the
lever to attach tags.

Number all tags and show the service of the pipe.

Provide two sets of laminated 8-1/2" x 11" copies of a valve directory listing all
valves, with respective tag numbers, uses, and locations. The directory shall be
reviewed by the Owner and Architect/Engineer prior to laminating final copies.
Laminated copies shall have brass eyelet in at least one corner for easy hanging.

D. Pipe Markers:

1.

Adhesive Backed Markers: Use Brady Style 1, 2, or 3 on pipes 3" diameter and
larger. Use Brady Style 4, 6, or 8 on pipes under 3" diameter. Similar styles by
other listed manufacturers are acceptable. Secure all markers at both ends with a
wrap of pressure sensitive tape completely around the pipe.

Snap-on Markers: Use Seton "Setmark™ on pipes up to 5-7/8" OD. Use Seton
"Setmark™ with nylon or Velcro ties for pipes 6" OD and over. Similar styles by
other listed manufacturers are acceptable.

Stencil Painted Pipe Markers:

a. Remove rust, grease, dirt, and all foreign substances from the pipe
surface.

b. Apply primer on non-insulated pipes before painting.

C. Use background and letter colors as scheduled later in this section.

Apply markers and arrows in the following locations where clearly visible:

At each valve.

On both sides of walls that pipes penetrate.
At least every 20 feet along all pipes.

On each riser and each leg of each "T" joint.
At least once in every room.

P00 o

E. Equipment:

1.

RFB NO. 313086

All equipment not easily identifiable such as controls, relays, gauges, etc.; and all
equipment in an area remote from its function shall have nameplates or plastic
tags listing name, function, and drawing symbol. Do not label exposed equipment
in public areas.
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2. Fasten nameplates or plastic tags with stainless steel self-tapping screws or
permanently bonding cement.

3. Mechanical equipment that is not covered by the U.S. National Appliance Energy
Conservation Act (NAECA) of 1987 shall carry a permanent label installed by
the manufacturer stating that the equipment complies with the requirements of
Standard 90.1.

3.2 SCHEDULE
A. Pipes to be marked:

Lettering Background
Pipe Service Color Color
Fire Protection Water White Red

END OF SECTION 21 05 53
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SECTION 21 13 00 - FIRE PROTECTION SYSTEMS

PART 1 - GENERAL

11 SECTION INCLUDES

A.
B.

Pipe, Fittings, Valves, and Connections for Fire Protection System.
Wet-Pipe Sprinkler System.

1.2 QUALITY ASSURANCE

A.

B.

Welding Materials and Procedures: Conform to ASME Code.
Equipment and Components: Bear UL label or marking.

Valves: Bear UL label or marking. Provide manufacturer's name and pressure rating
marked on valve body. Pressure rating shall match specified pipe system pressure rating.
Remanufactured valves are not acceptable.

Specialist Firm: Company specializing in sprinkler systems with minimum three years’
experience.

Sprinkler design drawings submitted by the contractor shall be designed, certified, and
shall include the NICET certification block or the Professional Engineer seal of the fire
protection designer. Fire protection designer shall be NICET Level IIl or Level IV
certified or be a licensed Professional Engineer.

13 SUBMITTALS

A.

Submit shop drawings per Section 21 05 00. Indicate pipe materials, joining methods,
supports, floor and wall penetration seals, sprinklers, equipment data and ratings, and
hydraulic calculations.

Submit detailed pipe and sprinkler layout and other calculations and forms as described
in NFPA 13.

Submit detailed working drawings and obtain review of them in the following order:

Engineer/Architect

Local Fire Department
Owner’s Insurance Company
Architect/Engineer

POONME

Begin construction after all approvals are received.

Working drawings shall include piping and sprinkler layout, sprinkler types and ratings,
sections and elevations at critical points. Show coordination with lighting, ductwork, and
diffusers, and indicate basic flow and hydraulic design information, including main
location and date that the test was taken.

Provide the Owner with one copy of NFPA 25. Standard for the Inspection Testing and
Maintenance of Water-based Fire Protection Systems.
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14 EXTRA STOCK

A. Provide metal storage cabinet, wrenches for each sprinkler type, and extra sprinklers per
NFPA 13 and applicable building code.

15 DELIVERY, STORAGE, AND HANDLING

A. Store valves and sprinklers in shipping containers, with labels in place.
B. Provide temporary protective coating on iron and steel valves.
C. Maintain temporary end caps and closures in place until installation.

1.6 WORK FURNISHED BUT INSTALLED UNDER OTHER SECTIONS

A. Furnish sleeves to General Contractor for placement in walls. Sleeve location to be
determined by the Fire Protection Contractor prior to construction. If additional sleeves
are required, they shall be core drilled by the Fire Protection Contractor.

1.7 SYSTEM DESCRIPTION

A System shall cover building areas noted.
B. System shall interface with building fire alarm system. Provide all required wiring.
C. Provide wet pipe sprinkler system to NFPA 13 and building code requirements as

required by Owner’s insurance company and as shown on the drawings.
D. Provide a Fire Department connection.
18 REGULATORY REQUIREMENTS

A. All material, equipment, and installation shall be approved by the Authorities Having
Jurisdiction and the Owner’s Insurance Company.

B. The Authorities Having Jurisdiction and the Owner’s Insurance Company shall have
precedence over the drawings and specifications in case of discrepancies.

C. The entire installation shall comply with all applicable codes.
1.9 SYSTEM DESIGN

A. Design and install a complete, hydraulically calculated wet-pipe sprinkler system for the
entire building.

B. Provide all required equipment and accessories.

C. System shall include a 5 psi allowance for future decrease in available pressure and an
allowance for inside and outside hose streams.

D. Provide monitor switches on all shut-off valves.

E. Install sprinkler riser in location shown on drawings or as approved by the
Architect/Engineer.
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Provide pressure gauge with valve in the main riser.

Provide main drain valve piped to outside the building. Locate so discharge does not
damage lawn or other surfaces.

Provide flow switch in the main riser and as indicated on drawings.

Provide horn and strobe.

1.10 OPERATION AND MAINTENANCE DATA

A

Submit manufacturers’ operation and maintenance data. Include written maintenance data
on components of system, servicing requirements, and record drawings.

1.11 JOB CONDITIONS

A

Fire Protection Contractor shall determine the flow and pressure available at the service
connection. The Fire Protection Contractor is responsible to verify this information and
make all tests required. Base all pipe sizing and hydraulic calculations on flow test data
no older than 18 months.

Pipe sizing shown on drawings for service entrance and main risers is preliminary for
coordination purposes only. Contractor is responsible for final sizing from hydraulic
calculations.

PART 2 - PRODUCTS

2.1 PIPE AND FITTINGS

A

B.

C.

Steel Pipe (Inside Building-Above Grade):

1. Pipe: 2" and Under - Schedule 40, black steel, ASTM A53. Threaded and
coupled or flanged.

2. Joints: 2" and under - screwed or flanged.

3. Fittings: Screwed - cast iron, 125 Ib., black, ANSI/ASME B16.4 or malleable

iron, 150 |Ib., black, ANSI/ASME B16.3. Flanged-cast iron, 125 Ib,,
ANSI/ASME B16.1.

Steel Pipe (Inside Building-Above Grade):

1. Pipe: 2-1/2" and Over - Schedule 10, black steel, grooved, ASTM A135.
2. Joints: Mechanically coupled grooved.

3. Fittings: 500 Ib. WOG, black, malleable iron, ASTM A47.

4. Plain end fittings and couplings are not acceptable.

Fire Protection Service to Building (by others):

1. Refer to Section 22 10 00.
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FLEXIBLE SPRINKLER HOSE WITH THREADED END FITTINGS

A

B.

C.

UL listed per UL 2443.

Construction:

1. Hose:
a. Type 304 stainless steel.
b. Straight or elbow hose - maximum six (6)-foot hose length.
C. 1/2” or 3/4” outlet.
d. 175 psi rated pressure.
e. Leak-tested minimum 7/8”.
f. Minimum 7/8” hose Braided hose.
g. O-ring sealed joints are not acceptable.
2. Ceiling Bracket:
a. Zinc plated or galvanized steel — 24 and 48 sizes.
b. Flexible hose attachment: Open hub or set screw.
3. Unit may be prepackaged with sprinkler head.

Acceptable Manufacturers: FlexHead Industries, Victaulic Aquaflex.

UNIONS AND COUPLINGS

A. Unions: 175 psi malleable iron for threaded ferrous piping.

B. Mechanical Grooved Couplings: Malleable iron housing clamps to engage and lock,
designed to permit some angular and longitudinal deflection; “C” shaped composition
sealing gasket, steel bolts, nuts, and washers. 175 psi, ASTM A47. Plain end fittings and
couplings are not acceptable. Rolled groove couplings for Schedule 10 pipe. Cut groove
couplings for Schedule 40 pipe. Couplings shall be enamel coated for wet systems.
Acceptable Manufacturers: Victaulic, ITT, Grinnell, Central, Anvil GruvLok, Star
Fittings.

C. Coupling gaskets for wet systems shall be Grade “E” EDPM Type A.

VALVE OPERATORS

A. Provide handwheels for gate valves. Provide gear operators for butterfly valves.

VALVE CONNECTIONS

A

Provide all connections to match pipe joints. Valves shall be same size as pipe.

BACKFLOW PREVENTERS

A

Provide backflow preventers as required by code and as specified on the drawings.

EQUIPMENT
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A Equipment shall be as scheduled on the drawings.

PART 3 - EXECUTION

3.1 INSTALLATION - PIPING

A. General Installation Requirements:

1.

10.

Coordinate piping and sprinkler locations with all other trades. Ductwork,
diffusers and light fixture locations shall have priority over sprinkler piping and
sprinklers.

Ream pipe and tube ends to full inside diameter. Remove burrs. Remove scale
and foreign material, inside and outside, before assembly.

Die cut screw joints with full cut standard taper pipe threads.
Coat threads with pipe joint compound or wrap with Teflon tape.
Locate piping to minimize obstruction of other work.

Route piping in concealed spaces above finished ceiling.

Use full and double lengths of pipe wherever possible.

Slope all piping for complete drainage. Install auxiliary drains for all trapped
piping per NFPA 13.

Reducers are generally not shown. Where pipe sizes change at tee, the tee shall
be the size of the largest pipe shown connecting to it.

Comply with manufacturer’s installation instructions.

B. Steel Piping:

1. In steel piping, main sized saddle branch connections or direct connection of
branches to main is permitted if main is one pipe size larger than the branch for
up to 6" mains and if main is two pipe sizes larger than branch for 8" and larger
mains. Do not project branch pipes into main pipes.

C. Wall Penetration:
1. Provide sleeves when penetrating walls.
D. Installation Requirements in Electrical Rooms:
1. Do not install piping or other equipment above electrical switchboards or

RFB NO. 313086

panelboards. This includes a dedicated space extending 25 feet from the floor to
the structural ceiling with width and depth equal to the equipment. Fire
protection equipment dedicated to the electrical equipment room or space may be
installed above equipment if other alternatives are not available.
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Hangers and Supports:

1. Provide hangers and supports as required by NFPA 13 and UL, with the
following exceptions:
a. Do not use powder driven devices, explosive devices, wooden plugs, or
plastic inserts.
b. Do not install fasteners to carry the load in tension, unless absolutely
necessary.

Exposed Piping:

1. Install chrome plated steel escutcheons where exposed pipes penetrate walls or
floors.

3.2 INSTALLATION - VALVES

A

B.

C.

Install gate valves with stems upright or horizontal, not inverted.

Backflow Preventer:

1. Units shall be field tested and tagged in accordance with manufacturer’s
instructions by a certified tester before initial operation.

2. Install unit between 12" and 60" above finish floor.

Shutoff Valve:

1. Provide drain valves at main shutoff valves, low points of piping and apparatus.

3.3 INSTALLATION - EQUIPMENT

A

Coordinate piping and sprinkler locations with all other trades. Ductwork, diffusers and
light fixture locations shall have priority over system equipment and sprinklers.

Fire Department Connection:

1. Locate fire department connection in an accessible location as approved by the
local fire department with sufficient clearance from walls and obstructions, to
allow full swing of fire department wrench handle.

Horn and Strobe:
1. Locate outside horn and strobe on building wall as shown on drawings.

2. Wire all horn and strobes, flow switches and supervisory switches to fire alarm
system. All wiring shall be in conduit and meet the requirements of the electrical
specifications.

Test Valves:

1. Install test valves where required. Pipe to outdoors or drain. Test connection
shall have flow equivalent to the smallest K-factor sprinkler.

RFB NO. 313086 211300 FIRE PROTECTION SYSTEMS -6



13046

HENRY VILAS ZOO 2113 00

CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

E. Sprinklers:

1.

Locate sprinklers to clear lights, ducts and diffusers. Do not run sprinkler pipes
through ducts. Ductwork has priority over sprinkler pipes. Offset pipes as
needed.

Center sprinklers in two directions in ceiling tiles and provide offsets as required.

Do not allow concealed sprinkler cover plates to be painted. Sprinkler cover
plates are to be factory painted only. Do not field paint.

Apply strippable or paper covers so concealed sprinkler cover plates do not
receive field paint finish.

3.4 SYSTEMS CLEANING AND TESTING

A General Requirement:
1. All water used for testing and remaining in the piping system shall be obtained
from a potable water source.
B. Interior Piping:
1. Verify adequate water flow at the inspector's test connection.
2. Flush all interior piping to remove scale and other foreign material before placing
system into service.
3. Hydrostatically test the entire interior piping system at a minimum of 200 psig or

50 psig in excess of the normal system working pressure for systems subjected to
pressures in excess of 150 psig. Maintain test pressure for 2 hours without loss
of pressure.

C. Fire Alarm System:

1.

2.

Test the alarm system by operating the inspector's test connection or the alarm
test valves. Verify that the building fire alarm system activates.

Adjust all monitor switches for proper operation.

END OF SECTION 21 13 00
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SECTION 22 05 00 - BASIC PLUMBING REQUIREMENTS

PART 1 - GENERAL
11 SECTION INCLUDES

A. Requirements applicable to all Division 22 Sections. Also refer to Division 1 - General
Requirements.

B. All materials and installation methods shall conform to the applicable standards,
guidelines and codes referenced in the specification section.

1.2 SCOPE OF WORK

A. This Specification and the associated drawings govern the furnishing, installing, testing
and placing into satisfactory operation the Mechanical Systems.

B. Each Contractor shall provide all new materials indicated on the drawings and/or in these
specifications, and all items required to make his portion of the Mechanical Work a
finished and working system.

13 DIVISION OF WORK BETWEEN MECHANICAL, ELECTRICAL & CONTROL
CONTRACTORS

A. Definitions:

1. "Mechanical Contractors" refers to the following:
a. Plumbing Contractor.
b. Air Conditioning and Ventilating Contractor.
C. Fire Protection Contractor.
d. Testing, Adjusting, and Balancing Contractor.
B. General:
1. The purpose of these Specifications is to outline the Electrical and Mechanical

Contractor's responsibilities related to electrical work required for items such as
temperature controls, mechanical equipment, fans, chillers, compressors and the
like. The exact wiring requirements for much of the equipment cannot be
determined until the systems have been selected and submittals reviewed.
Therefore, the electrical drawings show only known wiring related to such items.
All wiring not shown on the electrical drawings, but required for mechanical
systems, is the responsibility of the Mechanical Contractor.

2. Where the drawings require the Electrical Contractor to wire between equipment
furnished by the Mechanical Contractor, such wiring shall terminate at terminals
provided in the equipment. The Mechanical Contractor shall provide complete
wiring diagrams and supervision to the Electrical Contractor and designate the
terminal numbers for correct wiring.
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3. All electrical work shall conform to the National Electrical Code. All provisions
of the Electrical Specifications concerning wiring, protection, etc., apply to
wiring provided by the Mechanical Contractor unless noted otherwise.

4. All Contractors shall establish utility elevations prior to fabrication and shall
coordinate their material and equipment with other trades. When a conflict
arises, priority is as follows:

a. Light fixtures.
b. Gravity flow piping, including steam and condensate.
C. Electrical busduct.
d. Sheet metal.
e. Electrical cable trays, including access space.
f. Sprinkler piping and other piping.
g. Electrical conduits and wireway.
C. Mechanical Contractor's Responsibility:

1. This Contractor is responsible for coordination of utilities with all other
Contractors. If any field coordination conflicts are found, the Contractor shall
coordinate with other Contractors to determine a viable layout.

D. Electrical Contractor's Responsibility:

1. Provides all combination starters, manual starters and disconnect devices shown
on the Electrical Drawings or indicated to be by the Electrical Contractor on the
Mechanical Drawings or Specifications.

2. Installs and wires all remote control devices furnished by the Mechanical
Contractor when so noted on the Electrical Drawings.

3. Provides motor control and temperature control wiring, where so noted on the
drawings.

4. Furnishes, installs and connects all relays, etc., for automatic shutdown of certain
fans upon actuation of the Fire Alarm System as indicated and specified in
Division 28.

5. This Contractor is responsible for coordination of utilities with all other

Contractors. If any field coordination conflicts are found, the Contractor shall
coordinate with other Contractors to determine a viable layout.

14 QUALITY ASSURANCE

A. Contractor’s Responsibility Prior to Submitting Pricing Data:

1.
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The Contractor is responsible for constructing complete and operating systems.
The Contractor acknowledges and understands that the Contract Documents are a
two-dimensional representation of a three-dimensional object, subject to human
interpretation. This representation may include imperfect data, interpreted codes,
utility guidelines, three-dimensional conflicts, and required field coordination
items. Such deficiencies can be corrected when identified prior to ordering
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material and starting installation. The Contractor agrees to carefully study and
compare the individual Contract Documents and report at once in writing to the
Design Team any deficiencies the Contractor may discover. The Contractor
further agrees to require each subcontractor to likewise study the documents and
report at once any deficiencies discovered.

2. The Contractor shall resolve all reported deficiencies with the Architect/Engineer
prior to awarding any subcontracts, ordering material, or starting any work with
the Contractor’s own employees. Any work performed prior to receipt of
instructions from the Design Team will be done at the Contractor’s risk.

B. Qualifications:

1. Only products of reputable manufacturers are acceptable.

2. All Contractors and subcontractors shall employ only workers skilled in their
trades.

C. Compliance with Codes, Laws, Ordinances:

1. Conform to all requirements of the City of Madison, Wisconsin Codes, Laws,
Ordinances and other regulations having jurisdiction.

2. Conform to all State Codes.

3. If there is a discrepancy between the codes and regulations and these
specifications, the Architect/Engineer shall determine the method or equipment
used.

4. If the Contractor notes, at the time of bidding, any parts of the drawings or
specifications that do not comply with the codes or regulations, he shall inform
the Architect/Engineer in writing, requesting a clarification. If there is
insufficient time for this procedure, he shall submit with his proposal a separate
price to make the system comply with the codes and regulations.

5. All changes to the system made after letting of the contract, to comply with codes
or requirements of Inspectors, shall be made by the Contractor without cost to the
Owner.

6. If there is a discrepancy between manufacturer's recommendations and these
specifications, the manufacturer's recommendations shall govern.

7. All rotating shafts and/or equipment shall be completely guarded from all
contact. Partial guards and/or guards that do not meet all applicable OSHA
standards are not acceptable. Contractor is responsible for providing this
guarding if it is not provided with the equipment supplied.

D. Permits, Fees, Taxes, Inspections:
1. Procure all applicable permits and licenses.

RFB NO. 313086
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2. Abide by all laws, regulations, ordinances, and other rules of the State or Political
Subdivision where the work is done, or as required by any duly constituted public
authority.

3. Pay all charges for permits or licenses.

4. Pay all fees and taxes imposed by the State, Municipal and/or other regulatory
bodies.

5. Pay all charges arising out of required inspections by an authorized body.

6. Pay all charges arising out of required contract document reviews associated with
the project and as initiated by the Owner or authorized agency/consultant.

7. Where applicable, all fixtures, equipment and materials shall be approved or
listed by Underwriter’s Laboratories, Inc.

E. Utility Company Requirements:

1. Secure from the appropriate private or public utility company all applicable
requirements.

2. Comply with all utility company requirements.

3. Make application for and pay for service connections, such as sewer, water, and
gas.

4. Make application for and pay for all meters and metering systems required by the
utility company.

F. Examination of Drawings:

1. The drawings for the plumbing work are completely diagrammatic, intended to
convey the scope of the work and to indicate the general arrangements and
locations of equipment, outlets, etc., and the approximate sizes of equipment.

2. Contractor shall determine the exact locations of equipment and rough-ins, and
the exact routing of pipes and ducts to best fit the layout of the job.

3. Scaling of the drawings is not sufficient or accurate for determining these
locations.

4. Where job conditions require reasonable changes in indicated arrangements and
locations, such changes shall be made by the Contractor at no additional cost to
the Owner.

5. Because of the scale of the drawings, certain basic items, such as fittings, boxes,
valves, unions, etc., may not be shown, but where required by other sections of
the specifications or required for proper installation of the work, such items shall
be furnished and installed.

6. If an item is either on the drawings or in the specifications, it shall be included in
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7.

Determination of quantities of material and equipment required shall be made by
the Contractor from the documents. Where discrepancies arise between
drawings, schedules and/or specifications, the greater number shall govern.

Where used in mechanical documents, the word "furnish™ shall mean supply for
use, the word "install" shall mean connect complete and ready for operation, and
the word "provide" shall mean to supply for use and connect complete and ready
for operation.

a. Any item listed as furnished shall also be installed, unless otherwise
noted.

b. Any item listed as installed shall also be furnished, unless otherwise
noted.

G. Field Measurements:

1.

Verify all pertinent dimensions at the job site before ordering any materials or
fabricating any supports, pipes or ducts.

H. Electronic Media/Files:

1.

2.

RFB NO. 313086

Construction drawings for this project have been prepared utilizing Revit MEP.

Contractors and Subcontractors may request electronic media files of the contract
drawings and/or copies of the specifications. Specifications will be provided in
PDF format.

Upon request for electronic media, the Contractor shall complete and return a
signed “Electronic File Transmittal” form provided by KIWW.

If the information requested includes floor plans prepared by others, the
Contractor will be responsible for obtaining approval from the appropriate
Design Professional for use of that part of the document.

The electronic contract documents can be used for preparation of shop drawings
and as-built drawings only. The information may not be used in whole or in part
for any other project.

The drawings prepared by KIWW for bidding purposes may not be used directly
for ductwork layout drawings or coordination drawings.

The use of these CAD documents by the Contractor does not relieve them from
their responsibility for coordination of work with other trades and verification of
space available for the installation.

The information is provided to expedite the project and assist the Contractor with
no guarantee by KIWW as to the accuracy or correctness of the information
provided. KJWW accepts no responsibility or liability for the Contractor’s use of
these documents.
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15 SUBMITTALS

A. Submittals shall be required for the following items, and for additional items where
required elsewhere in the specifications or on the drawings.

1.

Submittals List:

Referenced Specification Section Submittal Item

221123 Domestic Water Pumps
223000 Water Softeners
Refer to drawings Plumbing Material List Items

B. In addition to the provisions of Division 1, the following provisions are required:

1.

RFB NO. 313086

Submittals shall include all fabrication, erection, layout, and setting drawings;
manufacturers' standard drawings; schedules; descriptive literature, catalogs and
brochures; performance and test data; wiring and control diagrams; and all other
drawings and descriptive data of materials of construction as may be required to
show that the materials, equipment or systems and the location thereof conform
to the requirements of the contract documents.

The Contractor shall submit one electronic copy of each shop drawing for review
by the Architect/Engineer BEFORE releasing any equipment for manufacture or
shipment.

Shop drawings which are larger than 11"x 17" or are plan size layout or erection
drawings shall be submitted on reproducible media. Submit one reproducible
and one print of each drawing or plan. All Contractor approval stamps shall be
made on the reproducible.

The Contractor shall thoroughly review and approve all shop drawings before
submitting them to the Architect/Engineer. CONTRACTOR’S APPROVAL
STAMP IS REQUIRED ON ALL SUBMITTALS. APPROVAL WILL
INDICATE THE CONTRACTOR'S REVIEW of all material and a COMPLETE
UNDERSTANDING OF EXACTLY WHAT IS TO BE FURNISHED.
Contractor shall clearly mark all deviations from the contract documents on all
submittals. IF DEVIATIONS ARE NOT MARKED BY THE CONTRACTOR,
THEN THE ITEM SHALL BE REQUIRED TO MEET ALL DRAWING AND
SPECIFICATION REQUIREMENTS.

The Contractor shall clearly mark each item with the same nomenclature applied
on the drawings or in the specifications.

The Contractor shall clearly indicate the size, finish, material, etc.

Assemble and submit by specification section numbers for all submittals. All
sets shall be identical and contain an index of the items enclosed with a general
topic description on the cover.

Each set shall be bound in a manufacturer's folder or inside of a manila file
folder.
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9. Where more than one model is shown on a manufacturer's sheet, the Contractor
shall clearly indicate exactly which item and which data is relevant to the work.

10. Failure to comply with the above shall be reason to resubmit all shop drawing
submittals.
11. The Architect/Engineer's responsibility shall be to review one set of shop

drawing submittals for each product. If the first submittal is incomplete or does
not comply with the drawings and/or specifications, the Contractor shall be
responsible to bear the cost for the Architect/Engineer to recheck and handle the
additional shop drawing submittals.

1.6 PRODUCT DELIVERY, STORAGE, HANDLING & MAINTENANCE

A

Exercise care in transporting and handling to avoid damage to materials. Store materials
on the site to prevent damage. Keep materials clean, dry and free from harmful
conditions. Immediately remove any materials that become wet or that are suspected of
becoming contaminated with mold or other organisms.

Keep all bearings properly lubricated and all belts properly tensioned and aligned.

Coordinate the installation of heavy and large equipment with the General Contractor
and/or Owner. If the Mechanical Contractor does not have prior documented experience
in rigging and lifting similar equipment, he/she shall contract with a qualified lifting and
rigging service that has similar documented experience. Follow all equipment lifting and
support guidelines for handling and moving.

Contractor is responsible for moving equipment into the building and/or site. Contractor
shall review site prior to bid for path locations and any required building modifications to
allow movement of equipment. Contractor shall coordinate his/her work with other
trades.

1.7 WARRANTY

A

Provide one-year warranty, unless otherwise noted, to the Owner for all fixtures,
equipment, materials, and workmanship.

The warranty period for all work in this Division of the specifications shall commence on
the date of final acceptance, unless a whole or partial system or any separate piece of
equipment or component is put into use for the benefit of any party other than the
installing contractor with prior written authorization. In this instance, the warranty period
shall commence on the date when such whole system, partial system or separate piece of
equipment or component is placed in operation and accepted in writing by the Owner.

Warranty requirements shall extend to correction, without cost to the Owner, of all Work
found to be defective or nonconforming to the contract documents. The Contractor shall
bear the cost of correcting all damage resulting from defects or nonconformance with
contract documents.
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1.8 INSURANCE

A.

Contractor shall maintain insurance coverage as set forth in Division 0 of these
specifications.

1.9 MATERIAL SUBSTITUTION

A.

Where several manufacturers’ names are given, the manufacturer for which a catalog
number is given is the basis for job design and establishes the quality required.

Equivalent equipment manufactured by the other named manufacturers may be used.
Contractor shall ensure that all items submitted by these other manufacturers meet all
requirements of the drawings and specifications, and fits in the allocated space.

Any material, article or equipment of other unnamed manufacturers which will
adequately perform the services and duties imposed by the design and is of a quality
equal to or better than the material, article or equipment identified by the drawings and
specifications may be used if approval is secured in writing from the Architect/Engineer
not later than ten days prior to the bid opening.

This Contractor assumes all costs incurred as a result of using the offered material, article
or equipment, on his part or on the part of other Contractors whose work is affected.

This Contractor may list voluntary add or deduct prices for alternate materials on the bid
form. These items will not be used in determining the low bidder.

All material substitutions requested later than ten (10) days prior to bid opening must be
listed as voluntary changes on the bid form.

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

3.1 JOBSITE SAFETY

A.

Neither the professional activities of the Architect/Engineer, nor the presence of the
Architect/Engineer or his or her employee and subconsultants at a construction site, shall
relieve the Contractor and other entity of their obligations, duties and responsibilities
including, but not limited to, construction means, methods, sequence, techniques or
procedures necessary for performing, superintending or coordinating all portions of the
work of construction in accordance with the contract documents and any health or safety
precautions required by any regulatory agencies. The Architect/Engineer and his or her
personnel have no authority to exercise any control over any construction contractor or
other entity or their employees in connection with their work or any health or safety
precautions. The Contractor is solely responsible for jobsite safety. The
Architect/Engineer and the Architect/Engineer’s consultants shall be indemnified and
shall be made additional insureds under the Contractor’s general liability insurance

policy.
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3.2 EXCAVATION, FILL, BACKFILL, COMPACTION

A. General:

1.

Prior to the commencement of any excavation or digging, the Contractor shall
verify all underground utilities with the regional utility locator. Provide prior
notice to the locator before excavations. Contact information for most regional
utility locaters can be found by calling 811.

2. The Contractor shall do all excavating, filling, backfilling and compacting

associated with his work.
B. Excavation:

1. Make all excavations to accurate, solid, undisturbed earth, and to proper
dimensions.

2. Where excavations are made in error below foundations, concrete of same
strength as specified for the foundations or thoroughly compacted sand-gravel
fill, as determined by the Architect/Engineer, shall be placed in such excess
excavations. Place thoroughly compacted, clean, stable fill in excess excavations
under slabs on grade, at the Contractor's expense.

3. Trim bottom and sides of excavations to grades required for foundations.

4. Protect excavations against frost and freezing.

5. Take care in excavating not to damage surrounding structures, equipment or
buried pipe. Do not undermine footing or foundation.

6. Perform all trenching in a manner to prevent cave-ins and risk to workmen.

7. Where original surface is pavement or concrete, the surface shall be saw cut to
provide clean edges and assist in the surface restoration.

8. Where satisfactory bearing soil for foundations is not found at the indicated
levels, the Architect/Engineer or their representative shall be notified
immediately, and no further work shall be done until further instructions are
given by the Architect/Engineer or their representative.

C. Dewatering:

1. Contractor shall furnish, install, operate and remove all dewatering pumps and

pipes needed to keep trenches and pits free of water.
D. Underground Obstructions:

1. Known underground piping, foundations, and other obstructions in the vicinity of
construction are shown on the drawings. Use great care in making installations
near underground obstruction.

2. If objects not shown on the drawings are encountered, remove, relocate, or

RFB NO. 313086

perform extra work as directed by the Architect/Engineer.
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E. Fill and Backfilling:

1.

2.

10.

No rubbish or waste material is permitted for fill or backfill.
Provide all necessary sand for backfilling.
Dispose of the excess excavated earth as directed.

Backfill materials shall be suitable for required compaction, clean and free of
perishable materials and stones greater than 4 inches in diameter. Water shall not
be permitted to rise in unbackfilled trenches. No material shall be used for
backfilling that contains frozen earth, debris or earth with a high void content.

Backfill all trenches and excavations immediately after installing pipes, or
removal of forms, unless other protection is provided.

Around piers and isolated foundations and structures, backfill and fill shall be
placed and consolidated simultaneously on all sides to prevent wedge action and
displacement. Fill and backfill materials shall be spread in 6 inch uniform
horizontal layers with each layer compacted separately to required density.

Lay all piping on a compacted bed of sand at least 3 inches deep. Backfill
around pipes with sand, 6 inch layers, and compact each layer.

Use sand for backfill up to grade for all piping under slabs or paved areas. All
other piping shall have sand backfill to 6 inches above the top of the pipe.

Place all backfill above the sand in uniform layers not exceeding 6 inches deep.
Each layer shall be placed, then carefully and uniformly tamped, to eliminate
lateral or vertical displacement.

Where the fill and backfill will ultimately be under a building, floor or paving,
each layer of fill shall be compacted to 95% of the maximum density determined
by AASHTO Designation T-99 or ASTM Designation D-698. Moisture content
of soil at time of compaction shall not exceed plus or minus 2% of optimum
moisture content determined by AASHTO T-99 or ASTM D-698 test.

F. Surface Restoration:

1.

Where trenches are cut through graded, planted or landscaped areas, the areas
shall be restored to the original condition. Replace all planting removed or
damaged to its original condition. A minimum of 6 inches of topsoil shall be
applied where disturbed areas are to be seeded or sodded.

Concrete or asphalt type pavement, seal coat, rock, gravel or earth surfaces
removed or damaged shall be replaced with comparable materials and restored to
original condition.

3.3 ARCHITECT/ENGINEER OBSERVATION OF WORK

A. The Contractor shall provide seven (7) calendar days’ notice to the Architect/Engineer

prior to:

RFB NO. 313086
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1. Placing fill over underground and underslab utilities.
2. Covering exterior walls, interior partitions and chases.
3. Installing hard or suspended ceilings and soffits.
B. The Architect/Engineer will have the opportunity to review the installation and provide a

written report noting deficiencies requiring correction. The Contractor’s schedule shall
account for these reviews and show them as line items in the approved schedule.

C. Above-Ceiling Final Observation

1.

All work above the ceilings must be complete prior to the Architect/Engineer’s
review. This includes, but is not limited to:

a. Pipe insulation is installed and fully sealed.
b. Pipe wall penetrations are sealed.
C. Pipe identification and valve tags are installed.

In order to prevent the Above-Ceiling Final Observation from occurring too
early, the Contractor shall review the status of the work and certify, in writing,
that the work is ready for the Above-Ceiling Final Observation.

It is understood that if the Architect/Engineer finds the ceilings have been
installed prior to this review and prior to 7 days elapsing, the Architect/Engineer
may not recommend further payments to the contractor until such time as full
access has been provided.

3.4 PROJECT CLOSEOUT

A The following paragraphs supplement the requirements of Division 1.
B. Final Jobsite Observation:
1. In order to prevent the Final Jobsite Observation from occurring too early, the

Contractor is required to review the completion status of the project and certify
that the job is ready for the final jobsite observation.

2. It is understood that if the Architect/Engineer finds the job not ready for the final
observation and that additional trips and observations are required to bring the
project to completion, the costs incurred by the Architect/Engineer’s additional
time and expenses will be deducted from the Contractor’s contract retainage prior
to final payment at the completion of the job.

C. Before final payment is authorized, This Contractor must submit the following:

1. Operation and maintenance manuals with copies of approved shop drawings.

2. Record documents including marked-up or reproducible drawings and
specifications.

3. A report documenting the instructions given to the Owner's representatives

RFB NO. 313086

complete with the number of hours spent in the instruction. The report shall bear
the signature of an authorized agent of This Contractor and shall be signed by the
Owner's representatives.

22 0500 BASIC PLUMBING REQUIREMENTS - 11



13046 HENRY VILAS ZOO 22 05 00
CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

4. Start-up reports on all equipment requiring a factory installation inspection or
start-up.
5. Provide spare parts, maintenance, and extra materials in quantities specified in

individual specification sections. Deliver to project site and place in location as
directed; receipt by Architect/Engineer required prior to final payment approval.

3.5 OPERATION AND MAINTENANCE INSTRUCTIONS

A. Submit three properly indexed and bound copies, in ‘D’ Ring style notebooks, of the
Operations and Maintenance Instructions to the Architect/Engineer. Make all corrections
or additions required.

B. Manuals shall be completed and in the Owner's possession prior to Owner's acceptance
and at least 10 days prior to instruction of operating personnel.

C. Operation and maintenance data shall consist of written instructions for the care,
maintenance, and operation of all equipment and systems. Include all instruction books,
cards, and manuals furnished with the equipment.

3.6 INSTRUCTING THE OWNER'S REPRESENTATIVES

A. Adequately instruct the Owner's designated representatives in the maintenance, care, and
operation of all systems installed under this contract.

B. Provide verbal and written instructions to the Owner's representatives by FACTORY
PERSONNEL in the care, maintenance, and operation of the equipment and systems.

C. The instructions shall include:
1. Explanation of all system flow diagrams.
2. Maintenance of equipment.
3. Start-up procedures for all major equipment.
4. Explanation of seasonal system changes.

D. The Architect/Engineer shall be notified of the time and place instructions will be given
to the Owner's representatives so he or his representative can attend if desired.

E. Minimum hours of instruction for each item shall be:
1. Domestic Hot Water System - 2 hours.
2. Water Softener System - 1 hour.
F. Operating Instructions:
1. Contractor is responsible for all instructions to the Owner's representatives for

the mechanical and control systems.

2. If the Contractor does not have staff that can adequately provide the required
instructions he shall include in his bid an adequate amount to reimburse the
Owner for the Architect/Engineer to perform these services.
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SYSTEM COMMISSIONING

A.

The plumbing systems shall be complete and operating. System start-up, testing,
balancing, and satisfactory system performance is the responsibility of the Contractor.
This includes calibration and adjustments of all controls, noise level adjustments and
final adjustments as required.

Contractor shall adjust the plumbing systems and controls at season changes during the
one year warranty period, as required, to provide satisfactory operation and to prove
performance of all systems in all seasons.

All operating conditions and control sequences shall be tested during the start-up period.
Test all interlocks, safety shutdowns, controls, and alarms.

The Contractor, subcontractors, and equipment suppliers shall have skilled technicians to
ensure that all systems perform properly. If the Architect/Engineer is requested to visit
the job site for trouble shooting, assisting in start-up, obtaining satisfactory equipment
operation, resolving installation and/or workmanship problems, equipment substitution
issues or unsatisfactory system performance, including call backs during the warranty
period, through no fault of the design; the Contractor shall reimburse the Owner on a time
and materials basis for services rendered at the Architect/Engineer's standard hourly rates
in effect when the services are requested. The Contractor shall pay the Owner for
services required that are product, installation or workmanship related. Payment is due
within 30 days after services are rendered.

RECORD DOCUMENTS

A

The following paragraph supplements Division 1 requirements:

Contractor shall maintain at the job site a separate and complete set of plumbing
drawings and specifications on which he shall clearly and permanently mark in complete
detail all changes made to the plumbing systems.

Mark drawings to indicate revisions to piping size and location, both exterior and interior;
including locations devices, requiring periodic maintenance or repair; actual equipment
locations, dimensioned from column lines; actual inverts and locations of underground
piping; concealed equipment, dimensioned from column lines; mains and branches of
piping systems, with valves and control devices located and numbered, concealed unions
located, and with items requiring maintenance located; Change Orders; concealed control
system devices.

PAINTING

A

Paint all equipment that is marred or damaged prior to the Owner's acceptance. Paint and
color shall match original equipment paint and shall be obtained from the equipment
supplier if available.

Equipment in finished areas that will be painted to match the room decor will be painted
by others. Should this Contractor install equipment in a finished area after the area has
been painted, he shall have the equipment and all its supports, hangers, etc., painted to
match the room decor.
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Equipment cabinets, casings, covers, metal jackets, etc., in equipment rooms or concealed
spaces, shall be furnished in standard or prime finish, free from scratches, abrasions,
chips, etc.

Equipment in occupied spaces, or if standard to the unit, shall have a baked primer with
baked enamel finish coat free from scratches, abrasions, chips, etc. If color option is
specified or is standard to the unit, this Contractor shall, before ordering, verify with the
Architect/Engineer his color preference and furnish this color.

Paint all equipment in unfinished areas such as boiler room, mechanical spaces, storage
room, etc., furnished by this Contractor. Equipment furnished with a factory coat of paint
and enamel need not be painted, provided the factory applied finish is not marred or
spattered. If so, equipment shall be refinished with the same paint as was factory applied.

Paint all outdoor uninsulated steel piping the color selected by Owner or
Architect/Engineer.

After surfaces have been thoroughly cleaned and are free of oil, dirt, and other foreign
matter; paint all pipes and equipment with the following:

1. Bare Metal Surfaces - Apply one coat of primer suitable for the metal being
painted. Finish with two coats of Alkyd base enamel paint.

2. Insulated Surfaces - Paint insulation jackets with two coats of semi-gloss acrylic
latex paint.

ADJUST AND CLEAN

A

C.

Thoroughly clean all equipment and systems prior to the Owner's final acceptance of the
project. Clean all foreign paint, grease, oil, dirt, labels, stickers, and other foreign
material from all equipment.

Clean all areas where moisture is present. Immediately report any mold, biological
growth, or water damage.

Remove all rubbish, debris, etc., accumulated during construction from the premises.

SPECIAL REQUIREMENTS

A

Contractor shall coordinate the installation of all equipment, valves, operators, etc., with
other trades to maintain clear access area for servicing.

All equipment shall be installed in such a way to maximize access to parts needing
service or maintenance. Review the final field location, placement, and orientation of
equipment with the Owner’s designated representative prior to setting equipment.

Installation of equipment or devices without regard to coordination of access
requirements and confirmation with the Owner’s designated representative will result in
removal and reinstallation of the equipment at the Contractor’s expense.

END OF SECTION 22 05 00
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SECTION 22 05 29 - PLUMBING SUPPORTS AND ANCHORS

PART 1 - GENERAL
11 SECTION INCLUDES

Hangers, Supports, and Associated Anchors.
Equipment Bases and Supports.

Sleeves and Seals.

Flashing and Sealing of Equipment and Pipe Stacks.
Cutting of Openings.

Escutcheon Plates and Trim.

mTmoow>

1.2 WORK FURNISHED BUT INSTALLED UNDER OTHER SECTIONS

A. Furnish sleeves and hanger inserts to General Contractor for placement into formwork.

PART 2 - PRODUCTS

2.1 HANGER RODS

A. Hanger rods for single rod hangers shall conform to the following:
Pine Size Hanger Rod Diameter
P Column #1 Column #2
2" and smaller 3/8" 3/8"
2-1/2" through 3-1/2" 1/2" 1/2"
4" and 5" 5/8" 1/2"
6" 3/4" 5/8"
Column #1: Cast iron pipe.
Column #2: Copper pipe.
B. Rods for double rod hangers may be reduced one size. Minimum rod diameter is 3/8
inches.
C. Hanger rods and accessories used in mechanical spaces or otherwise dry areas shall have

ASTM B633 electro-plated zinc finish.

D. All hanger rods, nuts, washers, clevises, etc., in damp areas shall have ASTM A123 hot-
dip galvanized finish applied after fabrication. This applies to the following areas:

1. Kitchen Areas
2. Bear Building
3. Seal Building

2.2 PIPE HANGERS AND SUPPORTS

A. All pipe hangers, clamps, and supports shall conform to Manufacturers Standardization
Society MSS-SP-58, 69, 89, and 127 (where applicable).
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B. Oversize all hangers, clamps, and supports on insulated piping to allow insulation and
jacket to pass through unbroken. This applies to both hot and cold pipes.

C. On all insulated piping, provide a semi-cylindrical metallic shield and fire resistant vapor
barrier jacket.

D. As an alternative to separate pipe insulation insert and saddle, properly sized integral
rigid insulation sections may be used for this application.

Acceptable Products:
Cooper/B-Line - Fig. B3380 through B3384
Pipe Shields - A1000, A2000
Erico - Model 124, 127

E. Hangers in direct contact with copper pipe shall be coated with plastic with appropriate
temperature range. HYDRA-ZORB clamps are permitted for this application for bare
pipes within their temperature limits of -65°F to +275°F.

F. Unless otherwise indicated, hangers shall be as follows:

1. Clevis Type:
Service: Bare Metal Pipe

Insulated Cold Pipe
Insulated Hot Pipe - 3 inches and Smaller

Acceptable Products: Bare Steel, Plastic Bare Copper Pipe
or Insulated Pipe
Anvil Fig. 260
Cooper/B-Line Fig. 3100 Fig. B3100C
Erico Model 400
Nibco/Tolco Fig. 1 Fig. 81PVC
2. Adjustable Swivel Ring Type:
Service: Bare Metal Pipe - 4 inches and Smaller
Acceptable Products: Bare Steel Pipe Bare Copper Pipe
Anvil Fig. 69
Cooper/B-Line Fig. B3170NF Fig. B3170CTC
Erico Model FCN 102A0 Series
Nibco/Tolco Fig. 200 Fig. 203
G. Support may be fabricated from U-Channel strut or similar shapes. Piping less than 4” in

diameter shall be secured to strut with clamps of proper design and capacity as required
to maintain spacing and alignment. Strut shall be independently supported from hanger
drops or building structure. Size and support shall be per manufacturer’s installation
requirements for structural support of piping. Clamps shall not interrupt piping
insulation.

1. Strut used in mechanical spaces or otherwise dry areas shall have ASTM B633
electro-plated zinc finish.
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2. Strut used in damp areas listed in hanger rods shall have ASTM A123 hot-dip
galvanized finish applied after fabrication.
H. Unless otherwise indicated, pipe supports for use with struts shall be as follows:
1. Clamp Type:
Service: Bare Metal Pipe
Insulated Cold Pipe
Insulated Hot Pipe - 3 inches and smaller
a. Clamps in direct contact with copper pipe shall be plastic coated.
b. Pipes subject to expansion and contraction shall have clamps slightly

oversized to allow limited pipe movement.

Acceptable Products:

Bare Steel, Plastic
or Insulated Pipe

Bare Copper Pipe

Unistrut
Cooper/B-Line
Nibco/Tolco

Fig. P1100 or P2500
Fig. B2000 or B2400
Fig. A-14 or 2STR

Fig. BVT

l. Unless otherwise shown, upper attachments for hanger rods or support struts shall be as

follows:

1. Beam Clamps:

Acceptable Products:

Anvil Fig. 228, 292
Cooper/B-Line Fig. B3054
Erico Model 360
Nibco/Tolco Fig. 329

2. Concrete Inserts, Single Rod Galvanized:
Acceptable Products:
Anvil Fig. 282
Cooper/B-Line Fig. B3014
Erico Model 355
Nibco/Tolco Fig. 310

3. Concrete Inserts, Continuous Strip Galvanized:
Acceptable Products:
Unistrut Corp P3200 Series
Cooper/B-Line Fig. B22-J
Erico CONCT

RFB NO. 313086

Concrete Anchors: Fasten to concrete using cast-in or post-installed anchors

designed per the requirements of Appendix D of ACI 318-05. Post-installed
anchors shall be qualified for use in cracked concrete by ACI-355.2.
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5.

Masonry Anchors: Fasten to concrete masonry units with expansion anchors or
self-tapping masonry screws. For expansion anchors into hollow concrete block,
use sleeve-type anchors designed for the specific application. Do not fasten in
masonry joints. Do not use powder actuated fasteners, wooden plugs, or plastic
inserts.

J. Copper piping located in an exposed area, including indirect waste piping in kitchens and
janitors closets, shall use split ring standoff hangers for copper tubing. Support shall
have copper electroplating for corrosion resistance. Use electro-galvanized or more
corrosion resistant and threaded rod for floor applications. Use anchors applicable to the
wall type with corrosion resistant threaded rod for wall applications.

Acceptable Products:

Erico/M-Co Model #456
B-Line Fig. 3198HCT
Anvil Fig. CT138R
Nibco/Tolco Fig. 301CT
K. Wall supports shall be used where vertical height of structure exceeds minimum spacing

requirements. Install wall supports at same spacing as hangers or strut supports along
vertical length of pipe runs.

L. Welding:

1.

Unless otherwise noted, hangers, clips, and auxiliary support steel may be welded
in lieu of bolting, clamping, or riveting to the building structural frame. Take
adequate precautions during all welding operations for fire prevention and for
protecting walls and ceilings from being damaged by smoke.

2.3 FOUNDATIONS, BASES, AND SUPPORTS

A. Basic Requirements:

1.

Furnish and install foundations, bases, and supports (not specifically indicated on
the Drawings or in the Specifications of either the General Construction or
Mechanical work as provided by another Contractor) for mechanical equipment.

2. All concrete foundations, bases and supports, shall be reinforced. All steel bases
and supports shall receive a prime coat of zinc chromate or red metal primer.
After completion of work, give steel supports a final coat of gray enamel.

B. Concrete Bases (Housekeeping Pads):

1. Unless shown otherwise on the drawings, concrete bases shall be nominal 4
inches thick and shall extend 3 inches on all sides of the equipment (6 inches
larger than factory base).

2. Where a base is less than 12 inches from a wall, extend the base to the wall to
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3.

Concrete materials and workmanship required for the Contractor's work shall be
provided by him. Materials and workmanship shall conform to the applicable
standards of the Portland Cement Association. Reinforce with 6” x 6”7, W1.4-
W1.4 welded wire fabric. Concrete shall withstand 3,000 pounds compression
per square inch at 28 days.

Equipment requiring bases is as follows:

a. Water Heater
b. Water Softener

C. Roof Pipe Supports:

1. Provide pre-fabricated roof pipe supports for all piping installed on the roof.

2. Support shall guide and align pipe while permitting longitudinal expansion.

3. The base shall be rounded to prevent damage to the roof, and drainage holes shall
prevent ponding of water in the support.

4. Support shall be UV, corrosion and freeze/thaw resistant.

5. Support shall include orange paint, reflective safety orange accents or similar
markings for increased visibility.

6. The strut system shall have galvanized finish.

7. Acceptable Products: Anvil International HBS-Base Series, Cooper B-Line
Dura-Blok, Erico Caddy Pyramid 50, 150, 300, or 600 (to match load), Miro
Industries 1.5, 3-R, 4-R or 5-R (to match pipe).

D. Supports:

1. Provide sufficient clips, inserts, hangers, racks, rods, and auxiliary steel to
securely support all suspended material, equipment and conduit without sag.

2. Hang heavy equipment from concrete floors or ceilings with
Architect/Engineer-approved concrete inserts, furnished and installed by the
Contractor whose work requires them, except where indicated otherwise.

E. Grout:

1. Grout shall be non-shrinking premixed (Master Builders Company "Embecco"),
unless otherwise indicated on the drawings or approved by the
Architect/Engineer.

2. Use Mix No. 1 for clearances of 1" or less, and Mix No. 2 for all larger
clearances.

3. Grout under equipment bases, around pipes, at pipe sleeves, etc., and where

RFB NO. 313086

shown on the drawings.
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OPENINGS IN FLOORS, WALLS AND CEILINGS

A.

Exact locations of all openings for the installation of materials shall be determined by the
Contractor and given to the General Contractor for installation or construction as the
structure is built.

Coordinate all openings with other Contractors.

Hire the proper tradesman and furnish all labor, material and equipment to cut openings
in or through existing structures, or openings in new structures that were not installed, or
additional openings. Repair all spalling and damage to the satisfaction of the
Architect/Engineer. Make saw cuts before breaking out concrete to ensure even and
uniform opening edges.

Said cutting shall be at the complete expense of each Contractor. Failure to coordinate
openings with other Contractors shall not exempt the Contractor from providing openings
at his expense.

Do not cut structural members without written approval of the Architect or Structural
Engineer.

ROOF PENETRATIONS

A

Seal pipes with surface temperature below 150°F penetrating single-ply roofs with
conical stepped pipe flashings and stainless steel clamps equal to Portals Plus Pipe Boots.
Material shall match roofing membrane.

Break insulation only at the clamp for pipes between 60°F and 150°F. Seal outdoor
insulation edges watertight.

PIPE SLEEVES AND LINTELS

A

Each Contractor shall provide pipe sleeves and lintels for all openings required for the
Contractor’s work in masonry walls and floors, unless specifically shown as being by
others.

Fabricate all sleeves from standard weight black steel pipe or as indicated on the
drawings. Provide continuous sleeve. Cut or split sleeves are not acceptable.

Fabricate all lintels for masonry walls from structural steel shapes or as indicated on the
drawings. Have all lintels approved by the Architect or Structural Engineer.

Sleeves through the floors on exposed risers shall be flush with the ceiling, with planed
squared ends extending 1" above the floor in unfinished areas, and flush with the floor in
finished areas, to accept spring closing floor plates.

Sleeves shall not penetrate structural members or masonry walls without approval from
the Structural Engineer. Sleeves shall then comply with the Architect/Engineer’s design.

Openings through unexcavated floors and/or foundation walls below the floor shall have
a smooth finish with sufficient annular space around material passing through opening so
slight settling will not place stress on the material or building structure.
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Install all sleeves concentric with pipes. Secure sleeves in concrete to wood forms. This
Contractor is responsible for sleeves dislodged or moved when pouring concrete.

Where pipes rise through concrete floors that are on earthen grade, provide 3/4" resilient
expansion joint material (asphalt and cork) wrapped around the pipe, the full depth of
concrete, at the point of penetration. Secure to prevent shifting during concrete
placement and finishing.

Size sleeves large enough to allow expansion and contraction movement. Provide
continuous insulation wrapping.

Wall Seals ("Link-Seals™):

1. Pipes passing through walls, ceilings, or floors shall have their annular space
(sleeve or drilled hole - not tapered hole made with knockout plug) sealed by
properly sized sealing elements consisting of a synthetic rubber material
compounded to resist aging, ozone, sunlight, water and chemical action.

2. Sleeves, if used, shall be standard weight steel with primed finish and
waterstop/anchor continuously welded to sleeve. If piping carries only fluids
below 120°F, sleeves may be thermoplastic with integral water seal and textured

surface.
3. Sleeves shall be at least 2 pipe sizes larger than the pipes.
4. Pressure shall be maintained by stainless steel bolts and other parts. Pressure

plates may be of composite material for Models S and OS.

5. Sealing element shall be as follows:
Model Service Element Temperature
Material Range
S Standard (Stainless) EPDM -40°F to 250°F
T High/Low Temperature Silicone -67°F to 400°F
T Fire Seals (1 hour) Silicone -67°F to 400°F
FS Fire Seals (3 hours) Silicone -67°F to 400°F
(O Oil Resistant/Stainless Nitrile -40°F- to 210°F
6. Acceptable Manufacturers: Thunderline Corporation "Link-Seals", O-Z/Gedney

Company, Calpico, Inc., Innerlynx, or Metraflex Company (cold service only).

2.7 ESCUTCHEON PLATES AND TRIM

A

Fit escutcheons to all insulated or uninsulated exposed pipes passing through walls,
floors, or ceilings of finished rooms.

Escutcheons shall be heavy gauge, cold rolled steel, copper coated under a chromium
plated finish, heavy spring clip, rigid hinge and latch.

Install galvanized steel (unless otherwise indicated) trim strip to cover vacant space and
raw construction edges of all rectangular openings in finished rooms. This includes pipe
openings.
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2.8 PIPE PENETRATIONS

A. Seal all pipe penetrations. Seal non-rated walls and floor penetrations with grout or
caulk. Backing material may be used.

2.9 PIPE ANCHORS

A Provide all items needed to allow adequate expansion and contraction of all piping. All
piping shall be supported, guided, aligned, and anchored as required.

B. Repair all piping leaks and associated damage. Pipes shall not rub on any part of the
building.
2.10  FINISH
A Prime coat exposed steel hangers and supports. Hangers and supports in crawl spaces,

pipe shafts, and suspended ceiling spaces are not considered exposed.

PART 3 - EXECUTION

3.1 PLUMBING SUPPORTS AND ANCHORS

A. General Installation Requirements:
1. Install all items per manufacturer's instructions.
2. Coordinate the location and method of support of piping systems with all

installations under other Divisions and Sections of the Specifications.

3. Where pipe support members are welded to structural building framing, scrape,
brush clean, and apply one coat of zinc rich primer to welding.

B. Supports Requirements:

1. Install roof pipe supports to resist wind movement per manufacturer’s
recommendations. Method of securing base to roof shall be compatible with
roofing materials.

2. Where building structural steel is fireproofed, all hangers, clamps, auxiliary steel,
etc., which attach to it shall be installed prior to application of fireproofing.
Repair all fireproofing damaged during pipe installation.

3. Set all concrete inserts in place before pouring concrete.

4. Furnish, install and prime all auxiliary structural steel for support of piping
systems that are not shown on the Drawings as being by others.

5. Install hangers and supports complete with lock nuts, clamps, rods, bolts,
couplings, swivels, inserts and required accessories.

6. Hangers for horizontal piping shall have adequate means of vertical adjustment
for alignment.
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C. Pipe Requirements:
1. Support all piping and equipment, including valves, strainers, traps and other

specialties and accessories to avoid objectionable or excessive stress, deflection,
swaying, sagging or vibration in the piping or building structure during erection,
cleaning, testing and normal operation of the systems.

2. Do not, however, restrain piping to cause it to snake or buckle between supports
or to prevent proper movement due to expansion and contraction.

3. Support piping at equipment and valves so they can be disconnected and
removed without further supporting the piping.

4. Piping shall not introduce strains or distortion to connected equipment.

5. Parallel horizontal pipes may be supported on trapeze hangers made of structural
shapes and hanger rods; otherwise, pipes shall be supported with individual
hangers.

6. Trapeze hangers may be used where ducts interfere with normal pipe hanging.

7. Provide additional supports where pipe changes direction, adjacent to flanged
valves and strainers, at equipment connections and heavy fittings.

8. Provide at least one hanger adjacent to each joint in cast iron soil pipe, grooved
end steel pipe with mechanical couplings, and glass pipe.

D. Provided the installation complies with all loading requirements of truss and joist

manufacturers, the following practices are acceptable:

1. Loads of 100 Ibs.. or less may be attached anywhere along the top or bottom
chords of trusses or joists with a minimum 3’ spacing between loads.

2. Loads greater than 100 Ibs. must be hung concentrically and may be hung from
top or bottom chord, provided one of the following conditions is met:

a. The hanger is attached within 6” from a web/chord joint.
b. Additional L2x2x1/4 web reinforcement is installed per manufacturer’s
requirements.

3. It is prohibited to cantilever a load using an angle or other structural component
that is attached to a truss or joist in such a fashion that a torsional force is applied
to that structural member.

4, If conditions cannot be met, coordinate installation with truss or joist
manufacturer and contact Architect/Engineer.

E. Do not exceed 25 Ibs. per hanger and a minimum spacing of 2’-0” on center when

attaching to metal roof decking (limitation not required with concrete on metal
deck). This 25 Ibs. load and 2’-0” spacing include adjacent electrical and architectural
items hanging from deck. If the hanger restrictions cannot be achieved, supplemental
framing off steel framing will need to be added.

RFB NO. 313086
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F. Do not exceed the manufacturer's recommended maximum load for any hanger or
support.
G. Spacing of Hangers shall not exceed the compressive strength of the insulation inserts,

and in no case shall exceed the following:

Pipe Material Maximum Spacing
1. Steel (Std. Weight or Heavier — Liquid Service):
1-1/4" & under 7-0"
1-1/2" 9-0"
2" 10-0"
2-1/2" 11'-0"
3" 12'-0"
4" & larger 12-0"
2. Steel (Std. Weight or Heavier — VVapor Service):
1-1/4" and under 9-0"
1-1/2" 12'-0"
2" & larger 12'-0"
3. Hard Drawn Copper & Brass (Liquid Service):
3/4™ and under 5-0"
1" 6'-0"
1-1/4" 7-0"
1-1/2" 8-0"
2" g-0"
2-1/2" 9-0"
3" 10-0"
4" 12'-0"
4. Cast Iron Soil Pipe - All Sizes:
Over 5' pipe lengths 10'-0"
Less than 5' pipe lengths 5'-0"
Support all direction changes and branch connections.
5. Flexible Plastic Pipe, Flexible Hose, and Soft Copper Tubing:
a. Continuous channel with hangers maximum 8’-0” O.C.
6. Installation of hangers shall conform to MSS SP-69, MSS SP-89 and the

applicable Plumbing Code.

END OF SECTION 22 05 29
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SECTION 22 05 53 - PLUMBING IDENTIFICATION

PART 1 - GENERAL
11 SECTION INCLUDES

A. Identification of products installed under Division 22.

PART 2 - PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS

A 3M, Bunting, Calpico, Craftmark, Emedco, Kolbi Industries, Seton, W.H. Brady,
Marking Services.

2.2 MATERIALS

A. All pipe markers (purchased or stenciled) shall conform to ANSI A13.1. Marker lengths
and letter sizes shall be at least the following:

O.D. of Pipe or insulation Marker Length Size of Letters

Up to and including 1-1/4” 8” 1/2”
1-1/2” to 2” 8” 3/14”
2-1/2” to 6” 12” 1-1/4

Plastic tags may be used for outside diameters under 3/4".

B. Plastic Nameplates: Laminated three-layer phenolic with engraved black, 1/4" minimum
letters on light contrasting background.

C. Aluminum Nameplates: Black enamel background with natural aluminum border and
engraved letters furnished with two mounting holes and screws.

D. Plastic Tags: Minimum 1-1/2" square or round laminated three-layer phenolic with
engraved, 1/4" minimum black letters on light contrasting background.

E. Brass Tags: Brass background with engraved black letters. Tag size minimum 1-1/2"
square or 1-1/2" round.

F. Vinyl Pipe Markers: Colored vinyl with permanent pressure sensitive adhesive backing.

G. Stencil Painted Pipe Markers: Use industrial enamel spray paint per ANSI Standard
Al13.1. Indicate fluid conveyed and flow direction.

H. Underground Pipe Markers: Bright colored continuously printed plastic ribbon tape 6"
wide by 3.5 mils thick, manufactured for direct burial, with aluminum foil core for
location by non-ferric metal detectors and bold lettering identifying buried item.
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l. Tracer Wire:

1.

Single copper conductors shall be solid or stranded annealed or hard uncoated
copper per UL83 and ASTM requirements. Tracer tape or copper-coated steel
wire is not acceptable.

Conductor shall be insulated with HMWPE as specified and applied in a
concentric manner. The minimum at any point shall not be less than 90% of the
specified average thickness in compliance with UL 83.

Tracer wire shall be continuously spark tested at 7500 Volts DC. Other electrical
and mechanical tests shall be in accordance with UL 1581.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install all products per manufacturer’s recommendations.
B. Degrease and clean surfaces to receive adhesive for identification materials.
C. Valves:
1. All valves (except shut-off valves at equipment) shall have numbered tags.
2. Provide or replace numbered tags on all existing valves that are connected to new
systems or that have been revised.
3. Provide all existing valves used to extend utilities to this project with numbered
tags. Review tag numbering sequence with the Owner prior to ordering tags.
4. Secure tags with heavy duty key chain and brass "S" link or with mechanically
fastened plastic straps.
5. Attach to handwheel or around valve stem. On lever operated valves, drill the
lever to attach tags.
6. Number all tags and show the service of the pipe.
7. Provide two sets of laminated 8-1/2" x 11" copies of a valve directory listing all

valves, with respective tag numbers, uses, and locations. The directory shall be
reviewed by the Owner and Architect/Engineer prior to laminating final copies.
Laminated copies shall have brass eyelet in at least one corner for easy hanging.

D. Pipe Markers:

1.

RFB NO. 313086

Adhesive Backed Markers: Use Brady Style 1, 2, or 3 on pipes 3" diameter and
larger. Use Brady Style 4, 6, or 8 on pipes under 3" diameter. Similar styles by
other listed manufacturers are acceptable. Secure all markers at both ends with a
wrap of pressure sensitive tape completely around the pipe.
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2.

Stencil Painted Pipe Markers:

a. Remove rust, grease, dirt, and all foreign substances from the pipe
surface.

b. Apply primer on non-insulated pipes before painting.

C. Use background and letter colors as scheduled later in this section.

Apply markers and arrows in the following locations where clearly visible:

At each valve.

On both sides of walls that pipes penetrate.
At least every 20 feet along all pipes.

On each riser and each leg of each "T" joint.
At least once in every room.

P00 o

Underground Pipe Markers: Install 8" to 10" below grade, directly above buried
pipes.

E. Equipment:

1.

All equipment not easily identifiable such as controls, relays, gauges, etc.; and all
equipment in an area remote from its function shall have nameplates or plastic
tags listing name, function, and drawing symbol. Do not label exposed equipment
in public areas.

Mechanical equipment that is not covered by the U.S. National Appliance Energy
Conservation Act (NAECA) of 1987 shall carry a permanent label installed by
the manufacturer stating that the equipment complies with the requirements of
Standard 90.1.

3.2 SCHEDULE

A. Pipes to be marked:

Lettering Background

Pipe Service Color Color

Condensate Drain Black Yellow
Domestic Cold Water White Green

Domestic Hot Water - 115°F Black Yellow
Domestic Hot Water - 140°F Black Yellow
Domestic Hot Water Circulating - 115°F Black Yellow
Domestic Hot Water Circulating - 140°F Black Yellow
Sanitary Sewer Black Yellow
Vent Black Yellow
Natural Gas Black Yellow
Non-Potable Water Black Yellow
All Underground Pipes Varies Varies
Tracer Wire - Water Pipe Lines Blue

Tracer Wire - Natural Gas Pipe Lines Yellow
Tracer Wire - All other buried types Green

END OF SECTION 22 05 53
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SECTION 22 07 19 - PLUMBING PIPING INSULATION

PART 1 - GENERAL

11

1.2

SECTION INCLUDES

A.
B.

Piping Insulation.
Insulation Jackets.

QUALITY ASSURANCE

A.

Applicator:  Company specializing in piping insulation application with five years
minimum experience.

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

2.2

2.3

INSULATION

A.

Type A: Glass fiber; ANSI/ASTM C547; 0.24 maximum 'K' value at 75°F; non-
combustible. All purpose, white kraft jacket bonded to aluminum foil and reinforced
with fiberglass yarn, 25/50 flame spread/smoke developed rating when tested in
accordance with ASTM E84 (UL 723).

Type B: Elastomeric cellular foam; ANSI/ASTM C534; flexible plastic; 0.27 maximum
'K' value at 75°F, 25/50 flame spread/smoke developed rating when tested in accordance
with ASTM E84 (UL 723). Maximum 3/4" thick per layer where multiple layers are
specified.

Type C: Molded rigid cellular glass; ANSI/ASTM C-552; 0.35 maximum 'K' value at
75°F; moisture resistant, non-combustible; suitable for -100°F to +900°F. For below
grade installations use asphaltic mastic paper vapor barrier jacket. Use self-seal all-
purpose white kraft jacket for above grade installations.

VAPOR BARRIER JACKETS

A

Kraft reinforced foil vapor barrier with self-sealing adhesive joints. Beach puncture
resistance ratio of at least 50 units. Tensile strength: 35 psi minimum. Single, self-seal
acrylic adhesive on longitudinal jacket laps and butt strips.

JACKET COVERINGS

A.

Plastic Jackets and Fitting Covers: High impact, glossy white, 0.020" thick, self-
extinguishing plastic. Suitable for use indoors or outdoors with ultraviolet inhibitors.
Suitable for -40°F to 150°F. 25/50 maximum flame spread/smoke developed.
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PART 3 - EXECUTION
3.1 PREPARATION

A. Install insulation after piping has been tested. Pipe shall be clean, dry and free of rust
before applying insulation.

3.2 INSTALLATION

A. General Installation Requirements:
1. Install materials per manufacturer's instructions, building codes and industry
standards.
2. Continue insulation with vapor barrier through penetrations. This applies to all

insulated piping. Maintain fire rating of all penetrations.

3. On all insulated piping, provide at each support an insert of same thickness and
contour as adjoining insulation, between the pipe and insulation jacket, to prevent
insulation from sagging and crushing. The insert shall be suitable for planned
temperatures, be suitable for use with specific pipe material, and shall be a 180°
cylindrical segment the same length as metal shields. Inserts shall be a cellular
glass (for all temperature ranges) or molded hydrous calcium silicate (for pipe
with operating temperatures above 70°F), with a minimum compressive strength
of 50 psi. Polyisocyanurate insulation with a minimum compressive strength of
24 psi is acceptable for pipe sizes 3”75 and below, minimum 60 psi for pipe sizes
4” and above, and operate below 300°F. Factory fabricated inserts may be used.
Rectangular blocks, plugs, or wood material are not acceptable. Temporary
wood blocking may be used by the Piping Contractor for proper height; however,
these must be removed and replaced with proper inserts by the Insulation

Contractor.
4. Neatly finish insulation at supports, protrusions, and interruptions.
5. Install metal shields between all hangers or supports and the pipe insulation.

Shields shall be galvanized sheet metal, half-round with flared edges. Adhere
shields to insulation. On cold piping, seal the shields vapor-tight to the insulation
as required to maintain the vapor barrier, or add separate vapor barrier jacket.

6. Shields shall be at least the following lengths and gauges:
Pipe Size Shield Size
a. 1/2" to 3-1/2" 12" long x 18 gauge
b. 4" 12" long x 16 gauge
C. 5” to 6" 18" long x 16 gauge
7. All piping and insulation that does not meet 25/50 that is located in an air plenum

shall have written approval from the Authority Having Jurisdiction and the local
fire department for authorization and materials approval. If approval has been
allowed, the non-rated material shall be wrapped with a product that has passed
ASTM EB84 and/or NFPA 255 testing with a rating of 25/50 or below.
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8. On 1" and smaller piping routed through metal wall studs, provide a plastic
grommet to protect the piping. The piping shall be insulated between the wall
studs, and the insulation shall butt up to each stud.

B. Insulated Piping Operating Below 60°F:

1. Insulate fittings, valves, unions, flanges, strainers, flexible connections, flexible
hoses, and expansion joints. Seal all penetrations of vapor barrier.

2. On piping operating below 60°F in locations that are not mechanically cooled
(e.g., penthouses, mechanical rooms, tunnels, chases at exterior walls, etc.), Type
B insulation shall be used.

3. All balance valves with fluid operating below 60°F shall be insulated with a
removable plug wrapped with vapor barrier tape to allow reading and adjusting
of the valve.

C. Insulated Piping Operating Between 60°F and 140°F:
1. Do not insulate flanges and unions, but bevel and seal ends of insulation at such

locations. Insulate all fittings, valves and strainers.

D. Exposed Piping:

1.
2.

3.3 INSULATION

Locate and cover seams in least visible locations.

Where exposed insulated piping extends above the floor, provide a sheet metal
guard around the insulation extending 12" above the floor. Guard shall be 0.016"
cylindrical smooth or stucco aluminum and shall fit tightly to the insulation.

On exposed piping serving kitchen equipment or plumbing fixtures, the piping
does not need to be insulated if less than four feet in developed length. If piping
is longer than four feet in developed length, the piping shall be insulated and
have a plastic jacket.

A. Type A Insulation:

1.

RFB NO. 313086

All Service Jackets: Seal all longitudinal joints with self-seal laps using a single
pressure sensitive adhesive system. Do not staple.

Insulation without self-seal lap may be used if installed with Benjamin Foster
85-20 or equivalent Chicago Mastic, 3M or Childers lap adhesive.

Apply insulation with laps on top of pipe.

Fittings, Valve Bodies and Flanges: For 4" and smaller pipes, insulate with 1 Ib.
density insulation wrapped under compression to a thickness equal to the
adjacent pipe insulation. For pipes over 4", use mitered segments of pipe
insulation. Finish with preformed plastic fitting covers. Secure fitting covers
with pressure sensitive tape at each end. Overlap tape at least 2" on itself. For
pipes operating below 60°F, seal fitting covers with vapor retarder mastic in
addition to tape.
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B. Type B
1.

2.
C. Type C
1.

2.

Insulation:

Elastomeric Cellular Foam: Where possible, slip insulation over the open end of
pipe without slitting. Seal all butt ends, longitudinal seams, and fittings with
adhesive. At elbows and tees, use mitered connections. Do not compress or
crush insulation at cemented joints. Joints shall be sealed completely and not
pucker or wrinkle. Paint the outside of outdoor insulation with two coats of latex
enamel paint recommended by the manufacturer.

Self-seal insulation may be used on pipes operating below 170°F.
Insulation:

Seal all longitudinal joints with manufacturer approved adhesive. Secure butt
joint strips in a similar manner.

Insulate fittings with prefabricated fittings.

3.4 JACKET COVER INSTALLATION

A. Plastic Covering:

1.

3.5 SCHEDULE

Piping System

Provide vapor barrier as specified for insulation type. Cover with plastic jacket
covering. Position seams to shed water.

Solvent weld all joints with manufacturer recommended cement.

Overlap all laps and butt joints 1-1/2" minimum. Repair any loose ends that do
not seal securely. Solvent weld all fitting covers in the same manner. Final
installation shall be watertight.

Use plastic insulation covering on all exposed pipes including, but not limited to:

a. All exposed piping in areas noted on drawings.

b. All exposed piping below 8'-0" above floor.

C. All piping in mechanical rooms and/or tunnels that is subject to damage
from normal operations. (Example: Piping that must be stepped over
routinely.)

d. All kitchen areas.

Elastomeric piping insulation may have two coats of latex paint instead of plastic
jacket.

Insulation Type/Thickness

A. Domestic Hot Water & Circulating - Potable and
Non-Potable - up to 140°F

Up to 1-1/2" Pipe Size All”
Above 1-1/2" Pipe Size A/l1-1/2”
B. Domestic Cold Water - Potable and Non-Potable All”
C. Plumbing Vents Within 10' from Roof Penetration =~ A/ 1/2” OR B/1/2”

RFB NO. 313086
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Piping System Insulation Type/Thickness

D. Cooling Coil Condensate Drains & Dedicated B/1/2”
Floor Drain Branch Piping, Sanitary and Indirect
Waste Piping Conveying Fluids below 55°F

E. Above Grade Drains at lce Machines (include A/1” OR B/1”
drain bodies, P-trap, and 10’ of downstream drain
piping)

F. Insulation Inserts at hangers C - Match pipe insulation thickness

END OF SECTION 22 07 19
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SECTION 22 09 00 - INSTRUMENTATION

PART 1 - GENERAL
11 SECTION INCLUDES

A. Pressure Gauge.
B Pressure Gauge Accessories.
C. Thermometers.
D Test Plugs.
PART 2 - PRODUCTS
2.1 PRESSURE GAUGES

A. Gauges shall be 4-1/2" diameter with aluminum or stainless steel case with phosphor
bronze bourdon tube, brass socket for water or oil application, 1/4" bottom connection.
Gauges shall be 1% full scale accurate with bronze bushed brass movement and
adjustable pointer. Standard ranges to be either pressure or pressure and vacuum as
required of application.

B. Acceptable Manufacturers: U. S. Gauge Figure 5801, Marshalltown, Marsh, Weiss,
Weksler, Ashcroft, Wika.

C. Select gauge range for normal reading near center of gauge.
2.2 PRESSURE GAUGE ACCESSORIES

A. All pressure gauges shall have valves and pressure snubbers. All pressure gauges on
steam shall have pigtail syphon.

B. Shut-off Valve: 1/4" ball valve as specified for each piping system.

C. Pressure snubber, brass with 1/4" connections, porous metal type.
2.3 THERMOMETERS

A. Dial Type:

1. 4-1/2" diameter, hermetically sealed case. Stainless steel case and stem.
Accuracy of 1% full scale with external recalibrator.

2. Select thermometers for appropriate temperature range. Adjustable elbow joint
with locking device to allow rotation of thermometer to any angle.

3. Stem lengths as required for application with minimum insertion of 2-1/2".

4. Thermometers for water, steam, or oil shall have brass or steel separable socket.
Socket shall extend through insulation.
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B. Alcohol/Spirit Filled Type:

1. 9" long phenolic case, steel stem, accuracy of 1% full scale. Adjustable elbow
joint with locking device to allow rotation of thermometer to any angle.
2. Select thermometer for appropriate temperature range.
3. Stem lengths as required for application with minimum insertion of 3-1/2".
4, Thermometers for water, steam, or oil shall have brass or steel separable socket.
Wells shall extend through insulation.
C. Select scales to cover expected range of temperatures.

24 TEST PLUGS

A Test Plug: 1/4" or 1/2" brass fitting and cap, with Nordel core for temperatures up to
275°F, for receiving 1/8" outside diameter pressure or temperature probe. Plugs shall be
rated for zero leakage from vacuum to 500 psi.

B. Provide extended units for all plugs installed in insulated piping.

C. Test Kit: Carrying case, internally padded and fitted containing one 3-1/2" diameter
pressure gauge with 0-100 psi range, one gauge adapter with 1/8" probes, two 1-1/2" dial
thermometers with 0° to 220°F and -25°F to 125°F ranges and 5" stems.

D. Acceptable Manufacturers: Sisco, Flow Design, or Peterson Equipment.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General Installation Requirements:

1.

Install per manufacturer's instructions.

2. Coil and conceal excess capillary on remote element instruments.
3. Install gauges and thermometers in locations where they are easily read from
normal operating level.
4, Do not install instrumentation when areas are under construction, except for
required rough-in, taps, supports and test plugs.
B. Pressure Gauges:
1. Connect pressure gauges to suction and discharge side of all pumps.
C. Thermometers:
1. Install thermometers in piping systems in sockets in short couplings. Enlarge

RFB NO. 313086

pipes smaller than 2-1/2" for installation of thermometer sockets.
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2. Install thermometer sockets adjacent to control system thermostat, transmitter
and sensor sockets.

END OF SECTION 22 09 00
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SECTION 22 10 00 - PLUMBING PIPING

PART 1 - GENERAL

11 SECTION INCLUDES

A. Pipe and Pipe Fittings.

B. Valves.

C. Domestic Water Piping System.
D. Footing Tile.

1.2 QUALITY ASSURANCE

A. Valves: Manufacturer's name and pressure rating marked on valve body.
Remanufactured valves are not acceptable.

B. Welding Materials and Procedures: Conform to ASME Code and applicable state labor
regulations.

C. Welders Certification: In accordance with ANSI/ASME Sec 9 or ANSI/AWS D1.1.

13 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store valves in shipping containers with labeling in place.

PART 2 - PRODUCTS

2.1 COLD WATER - POTABLE AND NON-POTABLE
HOT WATER - POTABLE AND NON-POTABLE
TEMPERED WATER - POTABLE AND NON-POTABLE

A Design Pressure: 175 psi.
Maximum Design Temperature: 200°F.

B. Piping - All Sizes:

1.

2.

3.

Tubing: Type L hard drawn seamless copper tube, ASTM B88.
Joints: Solder with 100% lead-free solder and flux, ASTM B32.

Fittings: Wrought copper solder joint, ANSI B16.22.

C. Piping - 4” and Under (Contractor’s Option):

1.

2.

RFB NO. 313086

Tubing: Type L hard drawn seamless copper tube, ASTM B88.
Joints: Mechanical press connection.
Fittings: Copper, ANSI B-16.22, with embedded EPDM o-ring, NSF-61.

Acceptable Manufacturers: Viega ProPress, Elkhart Xpress, Nibco Press System
Fittings and Valving.
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D. Shut-Off Valves:

1. Ball Valves:
a. BA-1:
1)

E. Check Valves:

3" and under, 150 psi saturated steam, 600 psi CWP, full port,
screwed or solder ends (acceptable only if rated for soldering in
line with 470°F melting point of lead-free solder), bronze body
of a copper alloy containing less than 15% zinc, stainless steel
ball and trim, Teflon seats and seals. Apollo #77C-140,
Stockham #S-255-FB-P-UL BR1-R, Milwaukee #BA-400,
Watts, Nibco #585-70-66, National Utilities Co., RUB.

NOTES:
a) Provide extended shaft for all valves in insulated piping.
b) Provide lock out trim for all valves opening to

atmosphere installed in domestic water piping over
120°F, heating water piping over 120°F, steam,
condensate, boiler feed water piping, compressed air
piping and gasoline/kerosene piping, and as indicated on
the drawings. Solid extended shaft is not required on
valves with lock out trim.

1. CK-1: 2" and under, 125# steam @ 406°F, 200# CWP @ 150°F, screwed, bronze,
horizontal swing. Crane #37, Hammond #1B904, Stockham #B319-Y, Walworth
#3406, Milwaukee #509, Watts #G-5000, Nibco T-413B.

F. Strainers:

1. ST-1: Bronze body, screwed ends, screwed cover, 150 psi S @ 350°F, 200 psi
CWP @ 150°F. Armstrong #F4SC, Metraflex #TS, Mueller Steam Specialty Co.
#351, Sarco #BT, Watts #777.

2.2 COLD WATER - POTABLE AND NON-POTABLE (UNDERGROUND)
HOT WATER - POTABLE AND NON-POTABLE (UNDERGROUND)
TEMPERED WATER - POTABLE AND NON-POTABLE (UNDERGROUND)

A. Design Pressure: 150 psi.
Maximum Design Temperature: 200°F.

B. Piping - All Sizes:

1. Tubing: Type K annealed copper tube, ASTM B88.
2. Joints: Solder with 100% lead-free solder and flux, ASTM B32.
3. Fittings: Wrought copper solder joint, ANSI B16.22.

RFB NO. 313086
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C. Piping -

1.

2.

1-1/2" and Under:
Design Pressure/Temperature: 100 psig at 180°F.
Tubing: Cross-linked polyethylene (PEX), ASTM F876/F877, NSF Certified.

Joints: Bending the tubing greater than eight (8) times the outside diameter shall
be permitted. Bends less than eight (8) times the outside diameter shall be
barbed insertion fittings provided by the manufacturer.

Fittings: Brass or stainless steel with stainless steel or copper crimp ring.
Fittings and tubing shall be a system provided by the same manufacturer. Fitting
system shall conform to ASTM F1807.

D. Pipe Sleeving - All Sizes:

1.

4.

5.

Pipe: Schedule 40 rigid, unplasticized PVC-DWV, or ABS-DWV, normal
impact Type I, with plain ends, conforming to ASTM Standards D2665 or
D2661. Cellular core piping is not acceptable.

Joints:  Solvent-weld socket type with solvent recommended by pipe
manufacturer.

Fittings: Unplasticized PVC-DWYV, or ABS-DWV, normal impact Type |, with
solvent-weld socket type ends for Schedule 40 pipe. Provide long/extra long
radius fittings to eliminate pipe kinking.

Size: Minimum 6". Refer to drawings for additional sizes.

Use: All underground piping to fixtures.

2.3 COMBINATION WATER & FIRE PROTECTION SERVICE
FIRE PROTECTION SERVICE

A. Design Pressure: 200 psi.
Maximum Design Temperature: 150°F.

B. Piping:
1.

RFB NO. 313086

Pipe: Ductile iron pressure water pipe, ANSI/AWWA C151/A21.51, 200 psi
pressure class, cement-mortar lined per ANSI/AWWA C104/A21.4.

Fittings: Ductile iron, ANSI/AWWA C110/A21.10, or ANSI/AWWA
C153/A21.53, 200 psi pressure class, cement-mortar lined per ANSI/AWWA
C104/A21.4, mechanical joints.

Joint:  Mechanical joint with glands and gaskets and steel bolts.
ANSI/AWWAC111/A21.11.
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24 SANITARY DRAINAGE (ABOVE GROUND)
SANITARY INDIRECT DRAINAGE (ABOVE GROUND)
SANITARY VENT (ABOVE GROUND)

STORM DRAINAGE (ABOVE GROUND)
CONDENSATE DRAINAGE (ABOVE GROUND)

A. Design Pressure: Gravity
Maximum Design Temperature: 180°F

B. Piping - All Sizes:

1.

2.
3.

4.

Pipe & Fittings: Standard weight cast iron soil pipe, corrosion protective coating
inside and outside, ASTM A74, NSF Certified, CISPI Trademark.

Joints: Compression gasket, ASTM C564 or lead and oakum, ASTM B29.
Adapters: Transitions from cast iron soil pipe to other pipe materials with
manufactured adapters. Heavy duty neoprene sleeve gasket, ASTM C-564, 300

Series stainless steel shield, clamp, and screws with not less than four screw type
clamps, FM 1680 or ASTM C1540.

Limitations: Cast iron pipe not allowed for sanitary or vent in Seal building.

C. Piping - 1-1/4" through 4"

1.

2.

3.

Pipe: Type DWYV hard temper seamless copper drainage tube, ASTM B306.
Joints: Solder with 100% lead-free solder and flux, ASTM B32.

Fittings: Cast brass solder joint drainage type, ANSI B16.23 or wrought copper
solder joint drainage type, ANSI B16.29.

D. Vent Flashing: Flash vents with premolded EPDM pipe flashing cones for single-ply
membrane roofs.

2.5 SANITARY DRAINAGE (BELOW GROUND - INSIDE BUILDING)
SANITARY VENT (BELOW GROUND - INSIDE BUILDING)
STORM DRAINAGE (BELOW GROUND - INSIDE BUILDING)

A. Design Pressure: Gravity
Maximum Design Temperature: 180°F

B. Piping - All Sizes:

1.

RFB NO. 313086

Pipe & Fittings: Standard weight cast iron soil pipe, corrosion protective coating
inside and outside, ASTM A74, NSF certified, CISPI trademark.

Joints: Compression gasket, ASTM C564.

Adapters: Transitions from cast iron soil pipe to other pipe materials with
manufactured adapters. Heavy duty neoprene sleeve gasket, ASTM C-564, 300
Series stainless steel shield, clamp, and screws with not less than four screw type
clamps, FM 1680 or ASTM C1540.
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4. Limitations: Cast iron pipe not allowed for sanitary or vent in Seal building.
C. Piping - 1-1/2" through 15™:

1. Pipe & Fittings: Standard weight cast iron soil pipe, corrosion protective coating
inside and outside, CISPI 301 or ASTM A888, NSF certified, CISPI trademark.

2. Joints: Heavy duty neoprene sleeve gasket, ASTM C-564, 300 Series stainless
steel shield, clamp, and screws with at least four screw type clamps, FM 1680 or
ASTM C1540.

3. Adapters: Transitions from cast iron soil pipe to other pipe materials with

manufactured adapters. Heavy duty neoprene sleeve gasket, ASTM C-564, 300
Series stainless steel shield, clamp, and screws with not less than four screw type
clamps, FM 1680 or ASTM C1540.

4. Limitations: Cast iron pipe not allowed for sanitary or vent in Seal building.
D. Piping - 1-1/4” through 16” (Maximum Design Temperature: 140°F):

1. Pipe: Schedule 40 rigid, unplasticized PVC-DWYV, or ABS-DWYV, normal impact
Type |, with plain ends, conforming to ASTM Standards D2665 or D2661.
Cellular core piping is not acceptable.

2. Joints:  Solvent-weld socket type with solvent recommended by pipe
manufacturer.
3. Fittings: Unplasticized PVC-DWV, or ABS-DWYV, normal impact Type I, with

solvent-weld socket ends for Schedule 40 pipe.

4. Use: Use PVC or ABS only where allowed by local jurisdiction. Comply with
all special requirements or limitations.

2.6 GREASE SANITARY DRAINAGE (BELOW GROUND - INSIDE BUILDING)
GREASE SANITARY DRAINAGE (ABOVE GROUND - INSIDE BUILDING)
GREASE SANITARY VENT (BELOW GROUND - INSIDE BUILDING)
GREASE SANITARY VENT (ABOVE GROUND - INSIDE BUILDING)

A Design Pressure: Gravity.
1. Design Temperature: 200°F Minimum.
B. Piping — All Sizes:

1. Pipe and Fittings: Extra heavy weight cast iron soil pipe, corrosion protective
coating inside and outside, ASTM A74, NSF certified, CISPI trademark.

2. Joints: Compression gasket, ASTM C564.

3. Adapters: Transition from cast iron soil pipe to other pipe materials with
manufactured adapters. Heavy duty neoprene sleeve gasket, ASTM C564, 300
Series stainless steel shield, clamps, and screws with not less than four screw-
type clamps, FM 1680 or ASTM C1540.
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FOOTING TILE
A. Schedule 40 Perforated PVC Footing Tile - ASTM D1785/76 or DWV Perforated

Footing Tile - ASTM D2665/76.

B. Geotextile Fabric:  As recommended by the manufacturer for this application.
Acceptable Manufacturers: Typar, Cerex, Big 'O".

UNIONS

A. Copper pipe - wrought copper fitting - ground joint.

B. Black Steel (Schedule 40) Pipe - malleable iron, ground joint, 150 psi, bronze to bronze
seat.

C. Galvanized Steel Pipe - galvanized malleable iron, ground joint, 150 psi, bronze to
bronze seat.

AIR VENTS

A. Provide means for venting air at all high points in the piping system and at all other
points where air may be trapped.

B. At end of main and other points where large volume of air may be trapped - Use 1/4"

globe valve, angle type, 125 psi, Crane #89, attached to coupling in top of main, 1/4"
discharge pipe turned down with cap.

RELIEF VALVES

A

RV-4: (Domestic Hot Water) Pressure and Temperature relief, cast bronze body and
internal parts, stainless steel spring, test lever, threaded inlet and outlet. Maximum
setting of 150 psi and 210°F temperature. Capacities ASME certified and labeled.
Acceptable Manufacturers: Cash Series FV, Watts #40, #120, #N240, #340.

BALANCING VALVE

A

Rated for 125 psi working pressure and 250°F operating temperature, taps for
determining flow with a portable meter, positive shut-off valves for each meter
connection, memory feature, tight shut-off, and a permanent pressure drop between 1' and
2" water column at full flow with valve 100% open. Furnish with molded, removable
insulation covers.

Provide a nomograph to determine flow from meter reading (and valve position on units
which sense pressure across a valve). Graph shall extend below the specified minimum
flow.

Flow rate of 0.5 GPM or larger: Valves in copper piping shall be brass or bronze.
Acceptable Manufacturers: Flow Design “Accusetter”, Preso “B+”, Armstrong "CVB",
Bell & Gossett "Circuit Setter Plus”, Griswold “Quickset”, Gerand “Balvalve Venturi” or
Nibco Globe Style balancing valve.

Flow rate less than 0.5 GPM: Valves in copper piping shall be brass or bronze. Cv value
shall be less than 1.0 when valve is completely open, and minimum balanceable flow rate
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shall not exceed 0.1 GPM with a meter reading of at least 2.5 feet. Acceptable
manufacturers: Bell & Gossett "Circuit Setter RF", Flow Design, Preso, Armstrong,
Griswold, Gerand, or Nibco balancing valve.

Manufacturer shall size balancing valves for the scheduled flow rate. Flow rate shall be
measurable on manufacturer's standard meters.

2.12 DRAIN VALVES

A

Drain valves shall be shutoff valves as specified for the intended service with added 3/4”
male hose thread outlet and cap.

2.13 CONNECTIONS BETWEEN DISSIMILAR METALS

A.

Connections between dissimilar metals shall be insulating dielectric types that allow no
metal path for electron transfer and that provide a water gap between the connected
metals.

Joints shall be rated for the temperature, pressure, and other characteristics of the service
in which they are used, including testing procedure.

Aluminum, iron, steel, brass, copper, bronze and stainless steel are commonly used and
require isolation from each other with the following exceptions:

1. Iron, steel, and stainless steel connected to each other.
2. Brass, copper, and bronze connected to each other.
3. Brass or bronze valves and specialties connected to steel or iron in closed

systems. Where two brass items occur together, they shall be connected with
brass nipples.

4. Brass or bronze valves or specialties under 3/4" size connected to steel, iron, or
stainless steel.

Dielectric protection is required at connections to equipment of a material different than
the piping.

Screwed Joints (acceptable up to 2" size):
1. Dielectric union rated for 125 psi CWP and 250°F.

2. Where a sweat-to-screw union is used, the union shall be soldered onto the
copper pipe prior to screwing the union onto opposing pipe material.

3. Install dielectric unions per manufacturer’s recommendations.
4. Acceptable Manufacturers: HCI Terminator U, Central Plastics, Wilkins DUX-
HT, Watts.

Flanged Joints (any size):

1. Use 1/8" minimum thickness, non-conductive, full-face gaskets.
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2.

Employ one-piece molded sleeve-washer combinations to break the electrical
path through the bolts.

Sleeve-washers are required on one side only, with sleeves minimum 1/32" thick
and washers minimum 1/8" thick.

Install steel washers on both sides of flanges to prevent damage to the
sleeve-washer.

Separate sleeves and washers may be used only if the sleeves are manufactured
to exact lengths and installed carefully so the sleeves must extend partially past
each steel washer when tightened.

Acceptable Manufacturers: EPCO, Central Plastics, Pipeline Seal and Insulator,
F. H. Maloney, or Calpico.

214 LOCK OUT TRIM

A. Provide lock out trim for all quarter turn shutoff valves opening to atmosphere and
installed in domestic water piping over 120°F, in compressed air piping, and as indicated
on the drawings.

2.15 VALVE OPERATORS

A. Provide handwheels for gate valves and gear operators for butterfly valves.

2.16 VALVE CONNECTIONS

A. Provide all connections to match pipe joints. Valves shall be same size as pipe unless
noted otherwise.

PART 3 - EXECUTION

3.1 PREPARATION

A. Install all products per manufacturer’s recommendations.

B. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

C. Remove scale and dirt, on inside and outside, before assembly.

D. Connect to equipment with flanges or unions.

E. Use only piping materials rated for the maximum temperature of the application, e.g., do

not use PVC for dishwasher drainage or piping that receives boiler blowdown.

3.2 TESTING PIPING

A Sanitary Drainage:
Sanitary Vent:

1.

RFB NO. 313086

Test all piping with water to prove tight.
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2. Test piping before insulation is applied.

3. Hydrostatically test all soil, waste, and vent piping inside of building with 10 feet
head of water for 15 minutes. Inspect before fixtures are connected. If leaks
appear, repair them and repeat the test.

4. Hydrostatically test interior downspouts with 10 feet head of water for 15
minutes with no leaks.

5. A smoke/air test at the same pressure may be used in lieu of the hydrostatic water
test. Exception: Smokef/air test shall not be performed on plastic piping.

6. Test force mains with water at 105% of the operating pump discharge pressure
for 15 minutes.

7. Test pressures stated above shall be as listed or as required by the Authority
Having Jurisdiction, whichever is most stringent.

B. Hot Water - Potable and Non-Potable:

Cold Water - Potable and Non-Potable:
Service Water:

1. Test pipes underground or in chases and walls before piping is concealed.

2. Test all pipes before the insulation is applied. If insulation is applied before the
pipe is tested and a leak develops which ruins the insulation, replace damaged
insulation.

3. Test the pipe with 100 psig water pressure or equal inert gas such as nitrogen.

4. Hold test pressure for at least 2 hours.

5. Test to be witnessed by the Architect/Engineer’s representative, if requested by
the Architect/Engineer.

C. Fire Service:
1. Hydrostatically test the entire system for two hours at 200 psig. Maximum

leakage shall be:
a. Interior Piping: 0 quarts per hour.

b. Underground Piping: 2 quarts per 100 joints per hour.

D. All Other Piping:

1.

2.

RFB NO. 313086

Test piping at 150% of normal operating pressure.
Piping shall hold this pressure for one hour with no drop in pressure.

Test piping using water, nitrogen, or air as compatible with the final service of
the pipe. Do not use combustible fluids.
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4.

Drain and clean all piping after testing is complete.

3.3 CLEANING PIPING

A Assembly:

1.

Before assembling pipe systems, remove all loose dirt, scale, oil and other
foreign matter on internal or external surfaces by means consistent with good
piping practice subject to approval of the Architect/Engineer's representative.
Blow chips and burrs from machinery or thread cutting operation out of pipe
before assembly. Wipe cutting oil from internal and external surfaces.

During fabrication and assembly, remove slag and weld spatter from both
internal and external joints by peening, chipping and wire brushing.

Notify the Architect/Engineer's representative before starting any post erection
cleaning in sufficient time to allow witnessing the operation. Consult with and
obtain approval from the Architect/Engineer's representative with regard to
specific procedures and scheduling. Dispose of cleaning and flushing fluids

properly.

Prior to blowing or flushing erected piping systems, disconnect all
instrumentation and equipment, open wide all valves, and be certain all strainer
screens are in place.

B. All Water Piping:

1. Flush all piping using faucets, flush valves, etc. until the flow is clean.
2. After flushing, thoroughly clean all inlet strainers, aerators, and other such
devices.
3. If necessary, remove valves to clean out all foreign material.
C. Fire Service:
1. Flush all underground piping with minimum flow equal to the system design

flow but not less than the following:

a. 390 gpm for 4" pipes.

3.4 INSTALLATION

A. General Installation Requirements:
1. Provide dielectric connections between dissimilar metals.
2. Route piping in orderly manner and maintain gradient. Install to conserve
building space.
3. Group piping whenever practical at common elevations.

RFB NO. 313086
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4. Install piping to allow for expansion and contraction without stressing pipe,
joints, or equipment.

5. Slope water piping and arrange to drain at low points.

6. Install bell and spigot piping with bells upstream.

7. Where pipe supports are welded to structural building framing, scrape, brush
clean, and apply one coat of zinc rich primer to welds.

8. Seal pipes passing through exterior walls with a wall seal per Section 22 05 29.
Provide Schedule 40 galvanized sleeve at least 2 pipe sizes larger than the pipe.

9. All non-potable outlets shall be clearly marked with a permanently affixed
laminated sign with 3/8” high lettering saying “Non-Potable Water Not for
Human Consumption.” Sign shall have black lettering on a yellow background.

10. All vertical pipe drops to sinks or other equipment installed below the ceiling
shall be routed within a wall cavity, unless specifically noted otherwise to be
surface mounted.

B. Installation Requirements In Electrical Rooms:

1. Do not install piping or other equipment above electrical switchboards or
panelboards. This includes a dedicated space extending 25 feet from the floor to
the structural ceiling with width and depth equal to the equipment.

C. Valves/Fittings and Accessories:

1. Provide clearance for installation of insulation and access to valves and fittings.

2. Provide access doors for concealed valves and fittings.

3. Install valve stems upright or horizontal, not inverted.

4. Provide one plug valve wrench for every ten plug valves 2" and smaller,
minimum of one. Provide each plug valve 2-1/2" and larger with a wrench with
set screw.

5. Install balancing valves with straight, unobstructed pipe section both upstream

and downstream as required, per manufacturer’s installation instructions.

D. Underground Piping:

1.
2.
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Install buried water piping outside the building with at least 5 feet of cover.

Underground fire protection service piping shall have at least 6-1/2 feet of cover,
or as recommended by NFPA 24, whichever is greater.

Install thrust blocking and restraints on all underground fire protection service
piping per NFPA 24 and as shown on drawings.
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CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

4.

10.

Lay all underground piping in trenches. Provide and operate pumping equipment
to keep trenches free of water.

For all underground piping, provide a foundation (the layer below the bedding) if
the trench bottom is unstable. Lay underground plastic piping on 4” to 6” of sand
bedding. When the trench is in rock, lay underground metallic piping on 6” of
sand bedding. Provide recessed areas for pipe bells and joints. After joints are
made, any misalignment in elevation shall be corrected by tamping sand around
the pipe. Backfill with sand in uniform layers not over 6” deep to the spring line
of all underground pipes, and carefully compact each layer to 90 percent
Standard Proctor density. Backfill with sand up to 6” above pipe for landscaped
areas. Remaining backfill may be soil. Under paving and buildings, the
remaining backfill shall be sand and compacted to 98 percent Standard Proctor
density.

As an option, the Contractor may provide factory applied protective coatings
consisting of a polyethylene plastic film bonded to the pipe surface by a hot
applied thermo-plastic adhesive.

a. Acceptable Manufacturer: Republic Steel Corp. "X-Tru-Coat"

Exercise care in handling, storing and laying pipe to avoid damaging factory
applied coatings. If any damage occurs, repair the coating to a condition equal to
the original.

Field application of protective coatings to joints, fittings and to any damaged
factory applied coatings shall be similar to factory applied coatings specified
above and shall be done in strict accordance with recommendations of the
supplier of pipe coatings.

After completion of the fabrication, laying and field coating of the joints and
fittings, but prior to backfilling, inspect the entire line in the presence of the
Architect/Engineer's representative with an electronic holiday detector. Any
defects in the protective coatings shall be repaired in accordance with
requirements for original coatings.

Coat flange bolts and nuts in pits and below ground at the time of installation
with a corrosion protective coating.

E. Sanitary and Storm Piping:

1.

RFB NO. 313086

Install all sanitary piping inside the building with a slope of at least the
following:

Pipe Size Minimum Slope
3" and under - 0.25" per foot
4" and over - 0.125" per foot
a. All sanitary systems transporting grease laden waste shall be sloped a

minimum of 0.25” per foot regardless of size.
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CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

2. Slope sanitary and storm piping outside the building to meet the invert elevations
shown on the drawings and to maintain a minimum velocity of 3 feet per second.

3. All sanitary and storm piping shall have at least 42" of cover when leaving the
building.

4. Install horizontal offset at all connections to roof drains to allow for pipe
expansion.

5. Install a length of ductile iron piping where underground cast iron storm or

sanitary piping system passes through or under building footings and
foundations.

PIPE ERECTION AND LAYING

A.

Carefully inspect all pipe, fittings, valves, equipment and accessories before installation.
Any items that are unsuitable, cracked or otherwise defective shall be removed from the
job immediately.

All pipe, fittings, valves, equipment and accessories shall have factory applied markings,
stampings, or nameplates with sufficient data to determine their conformance with
specified requirements.

Exercise care at every stage of storage, handling, laying and erecting to prevent entry of
foreign matter into piping, fittings, valves, equipment and accessories. Do not install any
item that is not clean.

Until system is fully operational, all openings in piping and equipment shall be kept
closed except when actual work is being performed on that item or system. Closures
shall be plugs, caps, blind flanges or other items specifically designed and intended for
this purpose.

Run pipes straight and true, parallel to building lines with minimum use of offsets and
couplings. Provide only offsets required to provide needed headroom or clearance and to
provide needed flexibility in pipe lines.

Make changes in direction of pipes only with fittings or pipe bends. Changes in size only
with fittings. Do not use miter fittings, face or flush bushings, or street elbows. All
fittings shall be of the long radius type, unless otherwise shown on the drawings or
specified.

Provide flanges or unions at all final connections to equipment, traps and valves.

Arrange piping and connections so equipment served may be totally removed without
disturbing piping beyond final connections and associated shut-off valves.

Use full and double lengths of pipe wherever possible.

Unless otherwise indicated, install all piping, including shut-off valves and strainers, to
coils, pumps and other equipment at line size with reduction in size being made only at
control valve or equipment.
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CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

Cut all pipe to exact measurement and install without springing or forcing except in the
case of expansion loops where cold springing is indicated on the drawings.

Underground pipe shall be laid in dry trenches maintained free of accumulated water.
Provide and operate sufficient pumping equipment to maintain excavations, trenches and
pits free of water. Dispose of pumped water so operation areas and other facilities are not
flooded. Pipe laying shall follow excavating as closely as possible.

Unless otherwise indicated, branch take-offs shall be from top of mains or headers at
either a 45° or 90° angle from the horizontal plane for air lines, and from top, bottom or
side for liquids.

Do not use geotextile fabric with footing tile if silt content of soil exceeds 40% or if clay
content exceeds 50%. The fabric shall be installed around 1" river rock or 2” limestone.

DRAINING AND VENTING

A

Unless otherwise indicated on the drawings, all horizontal water and compressed air
lines, including branches, shall pitch 1" in 40 feet to low points for complete drainage,
removal of condensate and venting.

Maintain accurate grade where pipes pitch or slope for venting and drainage. No pipes
shall have pockets due to changes in elevation.

Provide drain valves at all low points of water piping systems for complete or
sectionalized draining.

Provide drip legs at low points and at the base of all risers in compressed air pipes. Drip
legs shall be full line size on pipes through 4" and at least 4", but not less than half line
size over 4". Drip legs shall be 12" minimum length, capped with a reducer to a drain
valve.

Use eccentric reducing fittings on horizontal runs when changing size of pipes for proper
drainage and venting. Install compressed air and gravity drain pipes with bottom of pipe
and eccentric reducers in a continuous line; all other liquid lines with top of pipe and
eccentric reducers in a continuous line.

Provide air vents at high points and wherever else required to eliminate air in all water
piping systems.

Install air vents in accessible locations. If necessary to trap and vent air in a remote
location, install an 1/8" pipe from the tapping location to an accessible location and
terminate with a venting device.

All vent and drain piping shall be of same materials and construction for the service
involved.

PLUMBING VENTS

A

B.

Vent as shown on the drawings and in accordance with all codes having jurisdiction.

Extend the high side of the soil and waste stacks at least 12" above roof.
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CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

Flash pipes at roof with premolded EPDM pipe flashing cones adhered to roof membrane
by General Contractor. Secure top of cone with stainless steel clamp and seal watertight.

Increase vent pipes through the roof two pipe sizes with long increasers located at least
12" below the roof.

In no case shall the vent through the roof be less than 4" in diameter.

Vent pipes through the roof shall be located a minimum of 15 feet from any air intake or
exhaust opening on the roof.

BRANCH CONNECTIONS

A

For domestic water and vent systems only, make branch connections with standard tee or
cross fittings of the type required for the service.

Reducers are generally not shown. Where pipe sizes change at tee, the tee shall be the
size of the largest pipe shown connecting to it.

Do not use double wye or double combination wye and eighth bend DWV fittings in
horizontal piping.

Branch connections from headers and mains may be cut into black steel pipe using forged
weld-on fittings.

Forged weld-on fittings are limited as follows:

1. Must have at least same pressure rating as the main.
2. Main must be 2-1/2" or larger.
3. Branch line is at least two pipe sizes under main size.

JOINING OF PIPE

A

B.

Threaded Joints:

1. Threads shall conform to ANSI B2.1 "Pipe Threads".
2. Ream pipe ends and remove all burrs and chips formed in cutting and threading.
3. Protect plated pipe and valve bodies from wrench marks when making up joints.
4. Apply thread lubricant to male threads as follows:

Vents and Roof Conductors: Red graphite

All Other Services: Teflon tape

Flanged Joints:

1. Steel pipe flanges shall conform to ANSI B16.5 "Steel Pipe Flanges and Flanged
Fittings". Cast iron pipe flanges shall conform to ANSI B16.1 "Cast Iron
Flanged and Flanged Fittings". Steel flanges shall be raised face except when
bolted to flat face cast iron flange.
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CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

2.

Bolting for services up to 500°F shall be ASTM A307 Grade B with square head
bolts and heavy hexagonal nuts conforming to ANSI B18.2.1 "Square and Hex
Bolts" and B18.2.2 "Square and Hex Nuts".

Set flange bolts beyond finger tightness with a torque wrench for equal tension in
all bolts. Tighten bolts so those 180° apart are torqued in sequence.

Gaskets for flat face flanges shall be full face type. Gaskets for raised faced
flanges shall conform to requirements for "Group | Gaskets" in ANSI B16.5.
Unless otherwise specified gaskets shall meet the following requirements:

a. Gasket material and thickness approved by manufacturer for intended
service, chemical compatibility, pipe system test pressure, and operating
temperature range.

b. Maximum pressure rating of at least 250 psig.
C. Minimum temperature rating: -10°F.
d. Maximum temperature rating of at least 170°F for water systems

operating 140°F and less.

C. Solder Joints:

1. Make up joints with 100% lead-free solder, ASTM B32. Cut tubing so ends are
perfectly square and remove all burrs inside and outside. Thoroughly clean
sockets of fittings and ends of tubing to remove all oxide, dirt and grease just
prior to soldering. Apply flux evenly, but sparingly, over all surfaces to be
joined. Heat joints uniformly so solder will flow to all mated surfaces. Wipe
excess solder, leaving a uniform fillet around cup of fitting.

2. Flux shall be non-acid type.

3. Solder end valves may be installed directly in the piping system if the entire
valve is suitable for use with 470°F melting point solder. Remove discs and seals
during soldering if they are not suitable for 470°F.

D. Mechanically Coupled Grooved Joints:

1. Mechanical coupling connections shall mechanically engage, lock and seal the
grooved pipe ends in a positive couple. Each coupling shall consist of malleable
iron housing clamps, steel bolts and nuts, and sealing gasket designed so internal
pressure tends to increase the tightness of the seal.

2. Use grooved mechanical couplings and fasteners only in accessible locations.

3. Final tightening of bolts shall be with a torque wrench for equal tension in all
bolts.

E. Mechanical Press Connection:
1. Copper press fitting shall be made in accordance with the manufacturer’s

RFB NO. 313086

installation instructions.
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2. Fully insert tubing into the fitting and mark tubing.

3. Prior to making connection, the fitting alignment shall be checked against the
mark made on the tube to ensure the tubing is fully engaged in the fitting.

4. Joint shall be pressed with a tool approved by the manufacturer.

5. Installers shall be trained by manufacturer personnel or representative. Provide
documentation upon request.

F. Compression Gasket Joints - Sanitary Pipe & Storm Pipe:

1. Joint shall be one piece double seal compression type gasket made specifically
for joining cast iron soil pipe. Gasket shall be neoprene, permitting joint to flex
as much as 5 degrees without loss of seal. Gasket shall be extra heavy weight
class, conforming to ASTM C-564.

G. Solvent Weld Joints (PVC):

1. Make joints with a two-step process. Use primer conforming to ASTM F656 and
solvent cement conforming to ASTM D2564.

H. Sleeve Gaskets (No-Hub) (Sanitary and Storm Pipe):

1. Gasket shall be heavy weight class, conforming to ASTM C564.
2. The gasket shall have an internal center stop.
3. The gasket shall be covered by a stainless steel band secured with a minimum of

four stainless steel bands per fitting/joint.

4. Sleeve gaskets shall be installed in accordance with the manufacturer’s
installation instructions.

3.10 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

A. Provide necessary connections at the start of individual sections of mains for adding
chlorine.

B. Before starting work, verify system is complete, flushed and clean.

C. Ensure pH of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or

soda ash) or acid (hydrochloric).

D. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system
to obtain 50 to 80 mg/L residual.

E. Bleed water from outlets to ensure distribution and test residual at minimum 15% of
outlets.

F. Maintain disinfectant in system for 24 hours.

G. If final disinfectant residual tests less than 25 mg/L, repeat treatment.
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H. Flush disinfectant from system until residual is equal to that of incoming water or 1.0
mg/L.

l. Take samples no sooner than 24 hours after flushing, from 2% of outlets and from water
entry, and analyze in accordance with AWWA C651.

3.11 SERVICE CONNECTIONS

A. Provide new sanitary and/or storm sewer services. Before commencing work check
invert elevations needed for sewer connections, confirm inverts and verify these can be
properly connected with slope for drainage and cover to avoid freezing.

B. Provide new water service with water meter with bypass valves. Provide sleeve in wall
for service main per Section 22 05 29.

END OF SECTION 22 10 00
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SECTION 22 10 23 - NATURAL GAS AND PROPANE PIPING

PART 1 - GENERAL

11 SECTION INCLUDES

A

B.
C.

Pipe and Pipe Fittings.

Valves.

Natural Gas Piping System.

1.2 QUALITY ASSURANCE

A.

C.

Valves: Manufacturer's name and pressure rating marked on valve body.
Remanufactured valves are not acceptable.

Welding Materials, Procedures, and Operators: Conform to ASME Section 9,
ANSI/AWS D1.1, and applicable state labor regulations.

Welders Certification: In accordance with ANSI/ASME Sec 9 or ANSI/AWS D1.1.

13 DELIVERY, STORAGE, AND HANDLING

A

B.

Store and protect piping to prevent entrance of foreign matter into pipe and to prevent
exterior corrosion.

Deliver and store valves in shipping containers with labeling in place.

PART 2 - PRODUCTS

2.1 NATURAL GAS (0 TO 125 PSI)
PROPANE (0 TO 125 PSI)

A

Design Pressure: 125 psi.
Maximum Design Temperature: 350°F

Piping - 2" and Under:

1. Pipe: Standard weight steel, threaded and coupled, ASTM A53.

2. Joints: Screwed. (NOTE: For below ground, all sizes to have welded joints.)

3. Fittings: 150# steam - 300# CWP, black malleable iron, banded, ASTM A197,
ANSI B16.3.

4. Unions: 250# - 500# CWP, black malleable iron, ANSI B16.39, ground joint

with brass seat.
Piping - 2-1/2" and Over:
1. Pipe: Standard weight black steel, beveled ends, ASTM A53.

2. Joints: Butt welded and flanged.
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3. Fittings: Standard weight seamless steel, butt weld type, ASTM A234, Grade I,
ANSI B16.9.

4. Flanges: 150# forged steel, weld neck or slip-on, ASTM A181, Grade I, ANSI
B16.5.

D. Shut-Off Valves/Throttling Valves:

1. BA-13: 2” and under, threaded 600 psi CWP; UL listed for 250# LP, flammable
liquid, heating oil, natural and manufactured gases, 150 psi steam, bronze body
and chrome plated brass ball, Teflon seats and packing. Apollo #80-100, Nibco
#T580-70-UL or #T585-70-UL, Watts #B-6000.

2. PL-1: 2" and under, 125# steam @ 450°F, 175# CWP @ 180°F, cast iron body,
screwed, full port. Walworth #1700, DeZurik #425, S-RS49.

3. PL-2: 2-1/2" thru 4", 125# steam @ 450°F, 175# CWP @ 180°F, flanged, cast
iron body, full port. Walworth #1700F, DeZurik #425, F-RS49.

DRAIN VALVES AND BLOWDOWN VALVES

A. Drain valve and blowdown valve shall mean a shutoff valve as specified for the intended
service with added 3/4” male hose thread outlet, cap, and retaining chain.

PART 3 - EXECUTION

3.1

3.2

3.3

PREPARATION

A. Ream pipe and tube ends, remove burrs, bevel plain end ferrous pipe.

B. Remove scale and dirt on inside and outside before assembly.

C. Connect to all equipment with flanges or unions.

D. After completion, fill, clean, and treat systems. Refer to Section 23 25 00 for treatment.

TESTING PIPING
A. Low Pressure - Up to 1 psi:

1. Test piping with 20 psi air pressure. System must hold this pressure without
adding air for two hours.

B. A non-combustible odorant, such as oil of wintergreen, may be added to help locate
leaks.

CLEANING PIPING
A. Assembly:

1. Prior to assembly of pipe and piping components, remove all loose dirt, scale, oil
and other foreign matter on internal or external surfaces by means consistent with
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good piping practice subject to approval of the Architect/Engineer. Blow chips
and burrs out of pipe before assembly. Wipe cutting oil from internal and
external surfaces.

2. During fabrication and assembly, remove slag and weld spatter from both
internal and external joints by peening, chipping and wire brushing to the degree
consistent with good piping practices.

3. Notify the Architect/Engineer prior to starting any post erection cleaning
operation in time to allow witnessing the operation. Properly dispose of cleaning
and flushing fluids.

4. Prior to blowing or flushing erected piping systems, disconnect all
instrumentation and equipment, open wide all valves, control valves, and balance
valves, and verify all strainer screens are in place.

3.4 INSTALLATION

A

r ©

Route piping in orderly manner, straight, plumb, with consistent pitch, parallel to
building structure, with minimum use of offsets and couplings. Provide only offsets
required for needed headroom or clearance and needed flexibility in pipe system.

Install piping to conserve building space, and not interfere with other work.

Do not install piping or other equipment above electrical switchboards or panelboards.
This includes a dedicated space extending 25 feet from the floor to the structural ceiling
with width and depth equal to the equipment.

Group piping whenever practical at common elevations.

Install piping to allow for expansion and contraction without stressing pipe, joints, or
connected equipment.

Provide clearance for access to valves and fittings.

Provide access doors where valves are not exposed.

Prepare pipe, fittings, supports, and accessories for finish painting.
Install valves with stems upright or horizontal, not inverted.

Provide shut-off valves and flanges or unions at all connections to equipment, traps, and
items that require servicing.

Arrange piping and piping connections so equipment may be serviced or totally removed
without disturbing piping beyond final connections and associated shut-off valves.

Reducers are generally not shown. Where pipe sizes change at tee, the tee shall be the
size of the largest pipe shown connecting to it. Where pipe sizes are not shown, the larger
size in either direction shall continue through the fitting nearest to the indication of a
smaller pipe size.

Provide flanges or unions at all final connections to equipment, traps and valves.
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N. Seal pipes passing through exterior walls with a wall seal per Section 23 05 29. Provide
Schedule 40 galvanized sleeve at least 2 pipe sizes larger than the pipe.

0. All vertical pipe drops to equipment installed below the ceiling shall be routed within a
wall cavity, unless specifically noted otherwise to be surface mounted.

P. Each above ground portion of a gas piping system, other than corrugated stainless steel
tubing systems, that is likely to become energized shall be electrically continuous and
bonded to an effective ground-fault current path. Gas piping, other than corrugated
stainless steel tubing, shall be considered to be bonded when it is connected to appliances
that are connected to the appliance grounding conductor of the circuit supplying that
appliance.

Q. Gas piping shall not be used as a grounding conductor or electrode.

Where a lightning protection system is installed, the bonding of the gas piping shall be in
accordance with NFPA 780, Standard for the Installation of Lightning Protection
Systems.

3.5 PIPE ERECTION AND LAYING

A. Carefully inspect all pipe, fittings, valves, equipment and accessories prior to installation.
Immediately reject and remove from the job any items which are unsuitable, cracked or
otherwise defective.

B. All pipe, fittings, valves, equipment and accessories shall have factory-applied markings,
stampings, or nameplates sufficient to determine their conformance with specified
requirements.

C. Exercise care at every stage of storage, handling, laying and erecting to prevent entry of
foreign matter into piping, fittings, valves, equipment and accessories. Do not erect or
install any unclean item.

D. During construction, until system is fully operational, keep all openings in piping and
equipment closed at all times except when actual work is being performed on that item.
Closures shall be plugs, caps, blind flanges or other items designed for this purpose.

E. Change direction of pipes only with fittings or pipe bends. Change size only with
fittings. Do not use miter fittings, face or flush bushings, or street elbows. All fittings
shall be long radius type, unless otherwise shown on the drawings or specified.
Construct welded elbows of angles not available as standard fittings by cutting and
welding standard elbows to form smooth, long radius fittings.

F. Use full and double lengths of pipe wherever possible.
G. Cut all pipe to exact measurement and install without springing or forcing.
H. Do not create, even temporarily, undue loads, forces or strains on valves, equipment or

building elements.
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DRAINING AND VENTING

A.

Unless otherwise indicated on the drawings, all horizontal pipes, including branches,
shall pitch 1" in 40 feet to low points for complete drainage.

Use eccentric reducing fittings on horizontal runs when changing size for proper drainage
and venting. Install gas pipes with bottom of pipe and eccentric reducers in a continuous
line.

Provide drip legs at low points and at the base of all risers in gas pipes. Drip legs shall be
full line size on pipes through 4" and at least 4", but not less than half line size over 4".
Drip legs shall be 12" minimum length, capped with a reducer to a drain valve.

BRANCH CONNECTIONS

A

Make branch connections with standard tee or cross fittings of the type required for the
service unless otherwise specified herein or detailed on the drawings.

At the option of the Contractor, branch connections from headers and mains may be cut
into black steel pipe using forged weld-on fittings.

Use of forged weld-on fittings is also limited as follows:

1. Must have at least same pressure rating as the main.
2. Header or main must be 2-1/2" or over.
3. Branch line is at least two pipe sizes under header or main size.

Reducers are generally not shown. Where pipe sizes change at tee, the tee shall be the
size of the largest pipe shown connecting to it.

All branch piping connections for natural gas shall take off on the top or on the side of
the main.

JOINING OF PIPE

A.

B.

Threaded Joints:

1. Ream pipe ends and remove all burrs and chips.
2. Protect plated pipe and valve bodies from wrench marks when making up joints.
3. Apply Teflon tape to male threads.

Welded Joints:

1. Welding of all pipe joints, both as to procedures and qualification of welders,
shall be in accordance with Section IX, ASME "Boiler & Pressure Vessel Code"
unless local codes take precedence.

2. Furnish certificates qualifying each welder to the Owner's Representative prior to
start of work.

3. The Owner's Representative reserves the right to require qualifying
demonstration, at the Contractor's expense, of any welders assigned to the job.
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4. Ends of pipe and fittings to be joined by butt-welding shall be beveled, cleaned to
bare metal and internal diameters aligned before tack welding.

5. Backing rings shall be used for all butt weld joints 3" size and over, and for all
sizes where operating pressure is over 200 psig and/or temperature is over 400°F.
Backing rings shall be of the material being welded.
3.9 SERVICE CONNECTIONS

A. Provide new gas service complete with gas meter and regulators. Verify gas service
pressure with the Utility Company.

END OF SECTION 22 10 23

RFB NO. 313086 2210 23 NATURAL GAS AND PROPANE PIPING - 6



13046 HENRY VILAS ZOO 221030
CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

SECTION 22 10 30 - PLUMBING SPECIALTIES

PART 1 - GENERAL

11 SECTION INCLUDES

A. Floor Drains.

B. Cleanouts.

C. Traps.

D. Backflow Preventers.

E. Water Hammer Arresters and Air Chambers.

1.2 QUALITY ASSURANCE
A. Manufacturer: For each product specified, provide components by same manufacturer
throughout.
PART 2 - PRODUCTS
2.1 CLEANOUTS
A. Provide cleanouts as specified on drawings.

B. Coordinate floor cleanout cover with surrounding floor finish. Provide either solid,
recessed for tile or terrazzo or carpet marker as applicable.

C. Cleanouts on exposed pipes shall be cast iron with heavy duty cast brass plug with raised
head.
D. Cleanout shall be same size as the pipe up to 6" and 6" for larger pipes.
2.2 TRAPS
A. Provide all individual connections to the sanitary system with P-traps, except where such

drains discharge directly into a properly trapped collection basin or sump. Unless
otherwise specified or shown, traps shall be:

1. Chromium plated cast brass when used with plumbing fixtures or when installed
exposed in finished spaces.

2. Insulated at accessible lavatories.

3. Cast iron, deep-seal pattern where concealed above ceiling, below grade or in
unfinished areas.

4. Deep-seal pattern of the same material and/or coating where drainage lines are of
special materials or coatings such as Duriron, glass, etc.

B. All traps shall have accessible, removable cleanouts, except where installed on floor
drains with removable strainers.

RFB NO. 313086 2210 30 PLUMBING SPECIALTIES -1



13046

C.

HENRY VILAS ZOO 221030

CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

Each trap shall be completely filled with water at the end of construction but before
building turnover to the Owner. All floor drains, floor sinks, trench drains, etc. shall be
filled with water and a 1/2” minimum layer of mineral oil.

2.3 FLOOR DRAINS AND SINKS

A

Provide floor drains and sinks as specified on the drawings.

24 BACKFLOW PREVENTERS

A

Provide backflow preventers as specified on the drawings.

2.5 WATER HAMMER ARRESTERS AND AIR CHAMBERS

A

B.

Provide water hammer arresters as specified on the drawings.

ANSI Al112.26.1; sized in accordance with PDI WH-201, precharged for operation
between -100°F and 300°F and maximum 250 psig working pressure.

Air chambers shall meet the requirements of the applicable plumbing code. Minimum
12” long at fixtures and minimum 24" long on risers. Air chambers shall be the same size
or larger than the piping it is connected to.

PART 3 - EXECUTION

3.1 INSTALLATION AND APPLICATION

A

B.

Coordinate construction to receive drains at required invert elevations.
Install all items per manufacturer's instructions.
Water Hammer Arresters and Air Chambers:

1. Install water hammer arresters in accessible locations. Provide access doors as
required. Coordinate type with Architect/Engineer/Owner.

2. Install air chambers at each fixture not protected by a water hammer arrester.
Cleanouts:
1. Provide cleanouts where shown on the drawings and as required by code, but in

no case farther apart than 50 feet in pipe less than 6" size and 75 feet apart in 6”
and larger pipes inside the building.

2. Provide cleanouts at bases of all sanitary and storm risers.

3. Extend cleanouts to the floor with long sweep elbows.

4. Install a full size cleanout within 5 feet of the foundation inside or outside of
building.
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5. Extend cleanouts to finished floor or wall surface. Lubricate threaded cleanout
plugs with graphite and linseed oil. Ensure clearance at cleanouts for rodding of
drainage system.

6. Wall cleanouts shall be installed above the flow line of the pipe they serve, but
no less than 12” above the finished floor.

E. Floor Drains:

1. Use alternate sealing method when installing drains in existing floor slabs.

2. Coordinate sloping requirements with the architectural plans and specifications.
F. Backflow Preventer:

1. Provide an air gap fitting and piping to drain. On 2-1/2" and larger units, install a
tail piece from air gap fitting to drain to prevent water from spraying out of drain
air gap receptor. Maintain air gap distance required by Code.

2. Units shall be field tested and tagged in accordance with manufacturer’s
instructions and applicable codes by a certified tester before initial operation.

3. Install unit between 12" and 60" above finish floor.

END OF SECTION 22 10 30
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SECTION 22 11 23 - DOMESTIC WATER PUMPS
PART 1 - GENERAL
11 SECTION INCLUDES
A Domestic Water In-Line Circulators.
1.2 SUBMITTALS
A. Submit shop drawings under provisions of Section 22 05 00.
B. Submit certified pump performance curves with pump and system operating point
plotted. Include NPSH curve when applicable.
C. Pumps with motors operating above the RPM the pump curves are based on shall have
impellers trimmed to deliver GPM and head scheduled.
PART 2 - PRODUCTS
2.1 GENERAL
A. Statically and dynamically balance rotating parts.
B. Construction shall permit complete servicing without breaking piping or motor

connections.

C. Pumps shall operate at 1750 rpm unless specified otherwise.

D. Pump connections shall be flanged, whenever available.

E. Domestic hot water pumps shall be suitable for 225°F water.

F. Submitted pump selections must have a diameter impeller that meets or exceeds the

scheduled pump. The inlet and discharge pipe sizes shall also meet or exceed the

scheduled pump.
2.2 DOMESTIC WATER IN-LINE CIRCULATORS

A. Provide pumps as specified on the drawings.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General Installation Requirements:
1. Install all products per manufacturer's recommendations.
2. Install pumps with access for periodic maintenance including removal of motors,

impellers, couplings, and accessories.
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B. In-Line Pump:

1. Support in-line pumps individually so there is no strain on the piping. Install with
a minimum of five diameters of straight pipe on pump suction and discharge.

2. Ensure pumps operate at specified fluid temperatures without vapor binding or
cavitation, are non-overloading in parallel or individual operation, and operate
within 25% of midpoint of published maximum efficiency curve.

3. Pumps shall be factory aligned. If alignment is not satisfactory, as determined by

the Architect/Engineer, manufacturer shall provide a factory trained
representative to field align the shafts.

END OF SECTION 22 11 23
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SECTION 22 30 00 - PLUMBING EQUIPMENT

PART 1 - GENERAL
11 SECTION INCLUDES

A. Water Heaters.
B. Water Softeners.

1.2 QUALITY ASSURANCE

A Products and installation of specified products shall conform to recommendations and
requirements of the following organizations:

American Gas Association (AGA).

National Sanitation Foundation (NSF).

American Society of Mechanical Engineers (ASME).

National Board of Boiler and Pressure Vessel Inspectors (NBBPVI).
National Electrical Manufacturers' Association (NEMA).
Underwriters' Laboratories (UL).

ok E

1.3 SUBMITTALS
A. Submit shop drawings under provisions of Section 22 05 00.

B. Include dimension drawings of water heaters indicating components and connections to
other equipment and piping.

C. Include heat exchanger dimensions, size of tappings, and performance data.

D. Include dimensions of tanks, tank lining methods, anchors, attachments, lifting points,
tappings, and drains.

E. Submit manufacturer's installation instructions including control and wiring diagrams.

F. Submit manufacturer's certificate that pressure vessels meet or exceed specified
requirements.

G. Submit operation, maintenance, and inspection data, replacement part numbers and
availability, and service depot location and telephone number.

H. Submit a current water analysis from the actual water source serving the project site for
softening equipment verification before sending shop drawings to the Architect/Engineer.

1.4 DELIVERY, STORAGE, AND HANDLING
A. Provide temporary inlet and outlet caps. Maintain caps in place until installation.
15 REGULATORY REQUIREMENTS

A. Water heaters shall conform to AGA, ANSI/NFPA 54, ANSI/NFPA 70, ANSI/UL 1453
as applicable.
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Conform to ANSI/ASME Section 8 Division 1 for fabrication of steel pressure vessels.

Conform to ANSI/ASME Section 10 for manufacture of fiber-reinforced plastic pressure
vessels.

PART 2 - PRODUCTS

2.1

2.2

WATER HEATERS

A

All water heaters shall be as scheduled on the drawings.

COMMERCIAL WATER SOFTENER

A

Automatic simplex water softener to remove hardness to no more than 0.030 grains per
gallon mg/L as determined by an ASTM Standard Soap Test Method.

Performance as indicated on drawings.

Softener Tank: Fiberglass reinforced polyester, designed for a minimum working
pressure of 100 psig, hydrostatically tested at 150% of working pressure. Softener tank
not over 12 inches diameter.

Distribution System: Soft water collector and backwash distributor, inverted dish type
lower distribution system. Distribution shall be covered with 2 layers of graded gravel to
evenly distribute the service and backwash water and support the mineral bed tank.

Brine Tank: Rigid polyethylene combination salt storage and brine tank, size not over
18“ diameter, 40" height, with tight fitting cover, corrosion free elevated salt platform;
float operated safety shut-off inside chamber housing, automatic air eliminator. Brine
tank valve to reduce brine to softener, prevent air entrance into system, refill brine tank to
correct water level, regardless of salt level in tank; adjustable salt dosage for
regeneration.

Mineral: High quality non-phenolic resin, minimum exchange capacity of 30,000 grains
when regenerated with 15 Ibs. of salt per cubic foot. Solid media, of the proper particle
size (not more than 4% through 40 mesh U.S. standard screens, wet screening); media
shall contain no agglomerates, shells, plates, or other shapes to interfere with normal
function of water softener.

Water Testing Equipment: Complete with sample cock installed to obtain samples of
effluent water. Furnish a complete test kit for conducting soap tests.

Automatic Controls:

1. The main control shall activate diaphragm valves to accomplish the regeneration
steps of backwash, brine-slow rinse, purge and service. The diaphragm valve
nest shall incorporate self-adjusting flow regulators to properly control the rate of
flow during the backwash (to prevent resin loss), brine-rinse and fast rinse
positions regardless of pressure fluctuations between 30 and 100 psig, and shall
open and close slowly to prevent noise and hydraulic shock. All seats and valves
shall be interchangeable, and repaired or replaced without removing the piping or
control mechanism.
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2. The control valve mechanism shall be designed to provide partial (1/4 design
flow) hard water bypass to service during regeneration.

3. All control mechanisms shall be enclosed in a UL listed NEMA 3 enclosure.
Unit shall have provisions for individual adjustment of backwash and rinse
cycles, and for manually regenerating the softener during power failures.

4. Regeneration shall be controlled by:

a. Time Clock: Seven-day calendar clock that permits regeneration at any
time of the day or night, any or every day of the week.

Acceptable Manufacturers: Hellenbrand H-125, Culligan “HI-FLO 2", Bruner, Eco-
Water, Marlo.

Extra Stock:

1. Furnish extra materials as listed below that match products installed and that are
packaged and labeled for storage.

a. Provide 120 Ibs. additional salt in the same form as the original load.
Salt shall be delivered and stored on pallet(s). Locate the pallet(s) per
the Owner’s direction.

Warranty:
1. Provide a standard one-year warranty on the entire unit from the date of final
acceptance.

Acceptable Manufacturers: Hellenbrand H-125, Culligan, Marlo, Diamond, Eco-Water.

PART 3 - EXECUTION

3.1 INSTALLATION

A

Install all items in accordance with manufacturer's instructions.

3.2 WATER HEATER INSTALLATION

A

Install water heaters on concrete bases. Coordinate sizes and locations of concrete bases.
Refer to Section 22 05 29.

Install water heaters level and plumb, according to drawings, manufacturer's instructions,
and referenced standards. Maintain manufacturer's recommended clearances. Arrange
units so controls and devices needing service are accessible.

Install combination temperature and pressure relief valves in top portion of storage tanks.
Use relief valves with sensing elements that extend into tanks. Extend drain piping full
size from relief valve and discharge by positive air gap onto closest floor drain.
Discharge pipe material shall be same as domestic water piping.

Install gas water heaters according to NFPA 54.
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3.3 WATER SOFTENER INSTALLATION

A. Verify connection sizes and piping type with cold water and soft cold water piping.
Provide dielectric connection between dissimilar metals. Pressure gauges are required at
hard water inlet and soft water outlet of each softener.

B. Provide system start-up and subsequent service, with stocking of spare parts by
authorized dealer or factory trained personnel.

C. Provide complete instructions covering installation and operation of the softening system
in booklet form. All components shall be easily identified, in exploded views, by
individual part number.

D. Provide one hour of instruction and orientation to the Owner's maintenance staff by
factory trained personnel. System walk-through, including programming of any system
controllers shall be included in training.

END OF SECTION 22 30 00
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SECTION 22 40 00 - PLUMBING FIXTURES

PART 1 - GENERAL
11 SECTION INCLUDES

A. All plumbing fixtures.
1.2 SUBMITTALS

A. Submit product data under provisions of Section 22 05 00. Submittals shall include
fixture carriers for record purposes only. Architect/Engineer does not review or approve
carriers except for manufacturer.

B. Include fixtures, sizes, rough-in dimensions, utility sizes, trim, and finishes.

PART 2 - PRODUCTS
2.1 MATERIALS

A Wall Hung Fixture Carriers:

1. Material: All Metal, ASME/ANSI A112.6.1M.
2. Acceptable Manufacturers: Zurn, Smith, Wade, Josam, Watts, Mifab.
3. Water closet carrier shall be rated to support 500 lbs. unless noted otherwise on

the drawings.
All fixtures shall be as scheduled on the drawings.
All china shall be from the same manufacturer where possible.

All lavatory and sink trim shall be from the same manufacturer where possible.

m o O @

All fixtures shall be lead free. Faucets, traps, stops, and other fixture accessories shall not
contain more lead than allowed per the latest State or Federal Act.
PART 3 - EXECUTION
3.1 INSTALLATION
A. General Installation Requirements:

1. Review millwork shop drawings. Confirm location and size of fixtures and
openings before rough-in and installation.

2. Install each fixture with trap easily removable for servicing and cleaning. Use
screwed tailpiece couplings. Connect fixture waste to stack with slip fitting.
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3. Provide fixtures with chrome plated rigid or flexible supplies, loose key stops,
reducers, and escutcheons.

4. Install components level and plumb.

5. Caulk joint between finish floor and floor mounted fixtures and between finish
walls and wall mounted fixtures with silicon caulk. Caulk the joint, between rim
and fixture where a fixture builds into a counter top, with caulking compound.
Refer to DIVISION 7 for "Caulking" requirements. Color to match fixture.

6. Where there is a possibility of water following pipe brackets, etc., into a wall;
caulk escutcheons, space around brackets, etc., to exclude water. Refer to
DIVISION 7 for "Caulking" requirements.

7. Refer to Plumbing Material List for fixture mounting heights.

8. All non-potable outlets shall be clearly marked with a permanently affixed
laminated sign with 3/8” high lettering saying “Non-Potable Water Not for
Human Consumption.” Sign shall have black lettering on a yellow background.

B. Wall-Mounted Fixture Requirements:

1. All wall-mounted fixtures shall have compatible carriers designed for their
intended service and suitable for the space available and configuration of
fixtures. All carriers shall extend to the floor and be anchored to the slab.

C. Floor-Mounted Fixture Requirements:

1. Where floor mounted fixtures are installed on a sloped floor, the open void below
the fixture shall be grouted, leveled, and caulked to eliminate stress on the fixture
and to prevent water migration to the floor below.

D. Exposed or Inside Accessible Cabinets Traps, Valve and Pipe Requirements:

1. All traps exposed under fixtures or inside accessible cabinets shall be chrome
plated brass.

2. All water or waste piping for plumbing fixtures that is exposed or inside cabinets
shall be chrome plated.

3. All exposed flush valves for water closets and urinals shall have a chrome plated
hanger to anchor the piping to the wall.

4. All exposed water supply piping and fittings in a finished space to a shower
valve, hose bibb, or other water outlet shall be chrome plated.

E. ADA Lavatory Requirements:

1. All handicapped accessible lavatory traps, piping and angle stops shall be
installed with an insulating kit specially manufactured for this installation.
Armaflex with duct tape is not acceptable.
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F. ADA Water Closet Requirements:

1. Handicapped accessible water closet flush valve handles shall face the center of
the stall.
2. Coordinate flush valves in handicap accessible locations with grab bars installed

by the General Contractor. Make modifications required to flush valve after
review by Architect/Engineer.

3.2 ADJUSTING AND CLEANING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or
overflow.
B. At completion, clean plumbing fixtures, equipment, and faucet aerator screens.

3.3 FIXTURE ROUGH-IN SCHEDULE

A. Rough-in fixture piping connections in accordance with table on plumbing drawings of
minimum sizes for particular fixtures.

END OF SECTION 22 40 00
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SECTION 225300 - LIFE SUPPORT SYSTEM

PART 1 GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes:

Piping systems.

Pumps.

Water treatment types.

Air compressor.

Water filter systems.

Ozone equipment.

Instrument equipment.

Life Support Contractor Experience Requirements.
Related Sections include the following:

A A o

a. Division 22 Section 22 53 50 “Common Work Results for Life Support.”

CODE AND PERMIT COMPLIANCE

Work shall be in accordance with all applicable codes. Where the codes and drawings do not
agree, the code shall take precedence; however, code shall take precedence over what is shown
only when it is more stringent than that indicated. Items that are allowed by codes which are less
stringent than that shown on the drawings shall not be substituted.

Contractors shall familiarize themselves with all requirements as to permits, fees, etc., and shall
comply. All permits, licenses, inspections and arrangements required for the work shall be
provided by the Contractors at their expense.

Drawings, plans, schematics, and diagrams indicate the general location and the arrangement of
piping systems. Install piping systems per industry standards and manufacturer’s
recommendations.

PERFORMANCE REQUIREMENTS

Provide components and installation capable of producing piping systems with the minimum
working-pressure ratings of 100 psig. Connected equipment, such as filters, shall be rated for the
working pressures scheduled on the life support drawings.
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1.5 SUBMITTALS

A. Product Data:

1. Shop drawings shall be submitted for all piping and equipment.

2. Submit piping plan coordination drawings showing equipment, piping and valves.

3. Field Test Reports: Indicate and interpret test results for compliance with performance
requirements.

1.6 LIFE SUPPORT CONTRACTOR EXPERIENCE QUALIFICATION REQUIREMENTS

A. Life Support Contractor (LSC) is required to have experience equal to or exceeding the below
listed requirements. The Owner and the Life Support Designer, Alvine Aquatics, will have
exclusive authority to decide if proposed LSC qualification experience submittal is adequate to
meet the experience required to install the life support systems, including, but not limited to:
plastic piping, equipment, instrumentation, and low voltage wiring. LSC shall submit their firm
and lead installer’s qualifications as the initial life support submittal after the apparent low bidder
is identified from the bid process. If LSC's qualifications submittal is approved, the LSC will be
approved as a subcontractor on the project to the successful prime contractor awarded this project.

B. If the LSC qualifications are not approved, the LSC will be rejected as a subcontractor on this
project, and the apparent low bidder shall add a different LSC to their team and repeat the LSC
qualifications submittal process.

C. The LSC shall submit documentation of three (3) projects in the last five (5) years that address
adequate experience with the project elements listed below. Experience documentation submitted
shall include: Project name, date of completion, LSC staff who was lead installer, the value of
LSC contract, and contact info for an owner representative that can be reached for reference on

said project.

1. Project name.

2. Project location.

3. Date of completion.

4, Description of project scope executed by the LSC.

5. Name(s) of LSC lead installer(s).

6. Contract value of the project scope executed by the LSC.

7. Contact information for an owner representative who can be reached for reference on the

project.

D. The LSC experience qualification submittal shall demonstrate direct experience with or equivalent
experience to the following scope items:

1. Successful furnishing and installation of complex plastic piping systems, including
Schedule 80 PVC pressure piping systems and below grade installation of C900 PVC
pressurized piping systems. Underground piping work experience shall include trenching,
bedding and backfill work, the lay-up and connection of the pipe and fittings, pipe
flushing and the pressure testing and documentation of the piping systems.

2. Successful furnishing and installation of specialty water equipment including or similar to
the following: large water filters, premanufactured process water skids (ozone contact
skids, for example), high quality/purity air compressor packages and piping, oxygen
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concentrators, ozone generators, plastic pumps, chemical resistant process/industrial
pumps, high purity water systems (RO or distilled water, for example), cooling tower
filatration systems, and medical gas piping.

3. Successful furnishing and installation of low voltage controls and instrumentation,
including or similar to: level sensors and controllers, flow sensors, pump controllers,
automatic valve controllers, ORP/pH sensors and controllers, and all associated wiring
and conduit.

1.7  QUALITY ASSURANCE
A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

B. Factory startup shall be required for all specialized equipment.

1.8  DELIVERY, STORAGE AND HANDLING

A. Manufacturer’s Preparation for Shipping: Clean equipment and exposed machined metal surfaces
and treat with anticorrosion compound after assembly and testing. Protect equipment openings and
nozzles with wooden flange covers or with screwed-in plugs.
Store equipment in dry location.

Retain protective covers and/or protective coatings during storage.

Protect equipment against damage from sand, grit and other foreign matter.

m o 0 v

Comply with manufacturer’s written rigging instructions.

1.9  LIFE SUPPORT PIPING

A. Stainless Steel Pipe And Fittings (Ozone Piping):

Stainless Steel Pipe and Fittings: Type 316L meeting ASTM specifications.

Wall Thickness: Minimum 0.065 inch.

Piping Tests: Test with air at 200 psi prior to connection to equipment.

Piping Insulation: 1/2 inch unicellular foam.

Welding Materials: Comply with Section IX of ASME Code for welding materials
appropriate for wall thickness and for chemical analysis of pipe being welded.

6. Gasket Material: Thickness, material, and type suitable for fluid to be handled, and design
temperatures and pressures. Gaskets shall be removed prior to welding.

SNk W=

B. Compressed Air Piping:

1. Low Pressure Piping System: ASME B31.9 for piping operating at pressure of 125 psig or
less and at a temperature of 200 deg F or less.
2. Steel Pipe: ASTM AS3 welded or Type S, seamless, Grade B, Schedule 40 black or hot

dipped zinc coated with wrought-steel or malleable pipe fittings.
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3. Valves: Suitable for required service; include PTFE seats.
a. Ball Valves: Full port with threaded ends.

4, Piping Connection: Connect to equipment using unions and valves.

C. Exhibit Water Piping Aboveground:

L. All piping 12 inches in diameter and smaller shall be Schedule 80 PVC plastic, Type 1,
Grade 1, ASTM D1785 unless otherwise shown (except where specified elsewhere).
2. Fittings (all PVC pipe):

a. Materials:

1) Fittings shall be Schedule 80, PVC (polyvinyl chloride) plastic, Type 1, Grade 1,
molded socket type, ASTM D2467.

b. Construction:

1) Molded fittings 8 inches in diameter and smaller shall be the same material and
schedule rating as the adjoining pipe.

(a) Fittings 8 inches and smaller shall be manufactured by Dura Plastics,
Chemtrol, or equivalent. If fitting dimensions are larger than Dura Plastics
or Chemtrol, the Contractor shall be responsible for all piping adjustment to
accommodate larger dimensions.

3. Joints shall be solvent welded in accordance with fitting manufacturer’s instructions
unless otherwise shown.

D. Exhibit Water Piping Underground:

1. Piping and fittings 4 inches and larger in diameter: AWWA C900 PVC plastic, Pressure
Pipe Class 150, DR-18, integral bell pipe with factory installed gaskets meeting
requirements of ASTM F 477. Fittings shall meet requirements of ASTM D1599.

2. Piping and fittings less than 4 inches in diameter: Schedule 80 PVC plastic, Type 1,
Grade 1, ASTM D1785 and ASTM D2467.

E. Nonpotable Water Piping:

1. Piping: Schedule 80 PVC plastic, Type 1, Grade 1, ASTM D1785
2. Fittings: Schedule 80, PVC (polyvinyl chloride) plastic, Type 1, Grade 1, molded socket
type, ASTM D2467.

F. Flexible Connectors:

1. Rubber, Flexible Connectors: CR or EPDM elastomer rubber construction, with multiple
plies of NP fabric, molded and cured in hydraulic presses. Include 125 psig minimum
working pressure rating at 220 degrees F unless higher working pressures are indicated.
Units may be straight or elbow type, unless otherwise indicated.
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G. Pipe Supports:

L. Pipe supports shall be manufactured of Type 316 SST, Type 6061-T6 aluminum or
fiberglass components.

2. Support spacing shall be determined for the size and type of material.

3. Bolts and nuts shall be of non-corrosive material.

H. Ozone System Valves:
1. Shutoff Valves: Tri-Clover model 181R-MP.
a. Diaphragm: PFTE faced butyl.

2. Check Valves: Tri-Clover model B45-MP.

I.  Water System Valves: All valves and valve operators in life support piping system shall be
furnished and installed by the Life Support Contractor (excluding valves on pre-fabricated skids).

1. Manufacturers:

a. ASAHI America, Inc.
b. Hayward Flow Control.
c. Spears Manufacturing Co.

2. Valves shall be the line size of the pipe they are installed on.

a. Valves up to 2": Plastic ball valves.
b. Valves over 2": Plastic butterfly valves.

3. Plastic Butterfly Valves: 150 psig working pressure, PVC body and disc, EPDM liner and
seals, 316 SST stem, non-plastic exterior parts epoxy coated.

a. Lug Type Valves: 316 SST lugs.
. All valves installed with shafts horizontal.
c. Valves 8 Inches and Smaller: High impact polypropylene lever handle with trigger
for 7 stop positions or more.
d. Balancing Valves: Worm gear type operator.
e. Provide memory — lock type valves on all pool bottom exhibit pool return (effluent)
lines.

4, Plastic Ball Valves: 150 psig working pressure, 250 degrees F maximum operating
temperature, full port design, PVC (Type I, ASTM D 1784 Cell Classification 12454)
body design, PTFE seat, EPDM O-ring, full Schedule 80 bore, and high impact
polypropylene or ABS tee handle; with true union connections.

5. Plastic Check Valves: 150 psig working pressure, wafer swing type, externally spring
loaded, flanged PVC body and disc with EPDM seat.
6. Plastic Check Valves (Small): 150 psig working pressure, union type PVC body with solid

thermoplastic ball, EPDM seat and seals, socket or screwed connection.
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1.10 PUMPS - GENERAL REQUIREMENTS
Factory assembled, tested and cleaned; flanges, openings or nozzles protected during shipment.
Balance: Rotating parts, statically and dynamically.

Suitable for continuous operation at 104 degrees F unless noted otherwise.
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Pump Motors: Operate at 1750 or 3450 rpm unless specified otherwise. Include built-in thermal-
overload protection or select each motor to provide external thermal overload protection if internal
protection is not included.

E. Motors shall be an standard JM type open, drip-proof (ODP) or totally enclosed, fan-cooled
(TEFC) construction. Motors shall have NEMA Class F or H insulation.

F. Suction and discharge gauge tap and casing, drain and vent taps.

G. Motors shall be energy efficient. Minimum efficiency as indicated according to IEEE 112, Test
Method B. Include motors with higher efficiency than “average standard industry motors”
according to IEEE 112, Test Method B, if efficiency is not indicated.

H. Manufacturers:

Met-Pro Global Pump Solutions (Fybroc, Sethco, and Dean Pumps).
Pentair Aquatic Eco-Systems.

MDM Incorporated.

Approved equal in writing by the Life Support Designer.
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1.11  CLOSE-COUPLED, END-SUCTION PUMPS

A. Description: Centrifugal, close-coupled, end-suction, volute type, back pull-out; rated for
operation at up to 42 psi, continuous water temperature of 104 degrees F, and 130 degrees F
ambient air temperature.

1. Body: Glass filled polypropylene thermoplastic or FRP, noncorrosive, with flanged piping
connections (ANSI 150), and drain plug at low point of volute.
2. Hair and Lint Strainer: Integral or bolt-on with SS bolts, Noryl or polypropylene

thermoplastic body with plastic basket, clear Lexan or polycarbonate thermoplastic lid.
Impeller: Noryl or glass filled PPO resin enclosed design.

Volute and Motor Adapter: Noryl.

Gaskets: Buna N rubber, compression resistant.

Shaft and Internals: All stainless steel and rated for saltwater applications.

Bearings: Permanently-lubricated, double sealed, stainless steel, single row ball bearings.
Motor: Directly mounted to pump body and with supporting legs as integral part of motor
enclosure. Motor shall be approved by the manufacturer for use with variable speed
controllers if 5 HP or greater.

PN kW
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1.12 FIBERGLASS OR PVC BASKET STRAINERS (SUCTION)

A. Manufacturer:

1. Hayward Flow Control.
2. Fluidtrol.

3. Pentair Water.

4. Spears.

B. Body of strainer shall be FRP or PVC (Class 12454 per ASTM D1784) with removable drain plug.
C. Furnish with heavy duty stainless steel basket with one extra basket for every pump. Verify the
mesh/peforation size with the Life Support Designer. Cover shall be PVC, acrylic or Lexan and

lock to strainer on EPDM O-ring seal.

D. The strainer shall have a pressure rating of 150 PSI at 70 deg F (non-shock).

PART 2 PRODUCTS

2.1 COMPRESSED AIR EQUIPMENT

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

following:

1. Rotary-Scroll Air Compressors:
a. Boge.
b. Kaeser.

2. Desiccant Air Dryers:

a. Hankison.
b. Kaeser.
c. Puregas.

B. Duplex Air Preparation System:

1. The air preparation system shall consist of two (2) regenerative air dryers, air and oil
filters, dew point monitor, air receiver, control panels, air compressors and other required
appurtenances. The air preparation system shall be able to provide a dry ambient air
supply that is clean, cool and oil-free with a dewpoint of not more than -80 degrees F. The
system shall be DUPLEX in that two air compressors shall be provided and operated in a
lead-lag configuration. One air compressor and one dryer shall be sized to provide
adequate air for all specified ozone equipment.

2. All components for the air preparation system shall be provided by the same
manufacturer. To simplify installation and construction, all of the components shall be
mounted on a single frame. Furnish the skid base with mounting lugs for bolting to the
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floor. Seismic ratings for skid anchoring to be provided by the equipment supplier as
required. The Air Prep Skid shall be constructed of the following materials:

a. Type 316 stainless steel, or

b. Non-metallic base, or

c. 300 Series stainless steel.

d. None of the detailing shall allow for exposed ferrous metal.

Air supply: Air for the ozone generator will be supplied from ambient air at temperature
between 65 and 85 degrees F and relative humidity between 40 and 80 percent.

C. Construction of Equipment: ASME B19.1, “Safety Standard for Air Compressor Systems;” or
ASME B19.3, “Safety Standard for Compressors for Process Industries,” as appropriate.

D. Air Compressors:

L.

The air compressors shall be single stage, oil flooded, air-cooled rotary screw type
mounted in a sound deadening enclosure. The air compressors shall be furnished by the
ozone generator supplier as appurtenances to the ozone generators. Compressors shall be
Boge, Kaeser, or equal. Compressor package shall be provided by the Ozone Water
Systems, Phoenix, Arizona.

The air compressors shall be manufactured under strict ISO 9001 quality control
standards.

The capacity and electrical requirements for the air compressors shall be as shown on the
drawings. The discharge pressure shall be 110 psig. The air compressors shall be capable
of continuous full flow operation 24 hours per day at rated capacity and pressure.

The drive motor for the air compressors shall have a TEFC enclosure. Motor winding
shall be 100 percent copper. Motor service factor shall be a minimum of 1.15 and motor
RPM shall be 1750. Motor insulation shall be Class “F”. Motor efficiency shall be 94
percent or higher.

Starters for the air compressors shall be magnetic, direct on-line type.

The drive for the air compressors shall be direct drive or V-belt type. V-belt type shall
include automatic V-belt tensioning device with visual adjustment indicator. V-belts shall
be 100 percent oil resistant.

E. Control Panel: The air compressors shall include a control panel with a NEMA 4 enclosure with a
hinged door. All electrical components shall be UL approved and labeled as required. Electric
schematic diagram shall be mounted on the inside of the control cabinet door.

L.

The control panel shall not allow manual restart of the air compressors if the system is set
in the “Auto-Restart” mode. When in the “Auto-Restart” mode, the air compressors shall
automatically start when the air pressure reaches the low air pressure set point.

The control panel shall include devices to shut down the air compressors in the event of
motor overload, high air temperature, incorrect rotation or loss of drive.

The control panel shall include automatic control for both air compressors and shall
include switchable modulation as an option. Only one air compressor shall operate as the
duty unit. If the duty air compressor cannot provide sufficient capacity, the stand-by air
compressor shall be automatically activated. The control panel shall have the necessary
devices to allow the STATE to rotate which air compressor is duty and which is stand-by.
The air compressors shall automatically load after starting if the system demands it. The
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air compressors shall have adjustable time delay relays to shut down the air compressors
after running unloaded for a pre-determined duration to avoid excessive motor starting.
The compressors shall turn on at 90 PSIG and shall cut-out at 110 PSIG.

The control panel shall be completely prewired to provide a fully automatic operation of
the compressors and it shall include the following features:

Disconnect switches

Magnetic starters

Push buttons in front panel

Running lights in front panel

Warning lights for low oil level and high oil temperature

Contacts for remote indication of failure

Stainless steel or heavy plastic labels for all instruments, controls and functions.

©Hho Ao o

Lead-Lag Controller: The DUPLEX air compressors shall be automatically cycled based
on a load switch controller. Even load operation of all compressors shall be provided
between cyclic priority change and a weekly timer if desired. The base cycling shall be
based on a pressure switch. Visible data on the controller shall include pressure display,
compressor in load condition, minimum and maximum switching pressure points, actual
time, and software version.

F. Internal Piping: All air and oil piping shall be made of steel and shall feature flexible connections
with O-ring seals.

G. Lubrication and Cooling System: The air compressors shall be provided with differential pressure
oil circulation systems. Air compressors requiring an oil pump and/or oil stop valve are not
acceptable. The air compressors shall be factory filled with semi-synthetic or optional full
synthetic lubricant.

1.

2.

Each air compressor shall be provided with an oil filter. Oil filters shall be spin-on type
with 99 percent removal efficiency at 10 microns.

Each air compressor shall be provided with a thermostatic control valve to maintain
optimum operating temperature.

Each air compressor shall be rated for a minimum working pressure of 200 psig.

Each air compressor shall be provided with an ASME-coded separator tank with integral
oil separator. Oil separation system shall include three stages: mechanical separation and
two-stage coalescing filter. Air compressors shall have a maximum oil carry-over of 2 to 5
ppm. Each separator tank shall include a sump pressure gauge, fill plug, oil level sight
glass, quick disconnects for measuring air pressure differential across the filter element
and ASME coded safety relief valve. Each separator tank shall be equipped with quick
disconnects and oil drain hoses to allow pressurized oil changes.

Each air compressor shall be provided with oil coolers and aftercoolers. These devices
shall be integrally mounted to the compressor enclosure. Aftercooler approach
temperature shall be less than 95 degrees F. Oil coolers shall include drain plugs to ensure
complete oil removal without costly flushing.

H. Air Receiver. Air receiver shall be ASME approved and bear appropriate code symbols horizontal
or vertical welded steel tank with integral legs, suitable for the working pressure of 200 psig. Air
receiver shall have threaded connections for an inlet, outlet, drain, pressure gauge and pressure
switch. The outlet shall have an ASME approved pressure relief valve as well as a pressure gauge.
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The drain connection shall have a plug valve, a strainer and an automatic condensate trap piped to
the nearest floor drain or similar drainage point. The automatic condensate trap shall include a
timer with field adjustable time value. The receiver shall be primed and painted.

I.  Factory Pre-piping: Entire unit, except where otherwise indicated.

J.  Regenerative Air Dryer: The regenerative air dryer shall be of the heatless adsorptive type using
molecular sieves, activated alumna, or silica gel. Air dryer shall be able to provide a minus 100
degree F dew point. Dual towers shall be provided for continuous operation. Each tower shall be
of such capacity that the total cycle of drying, reactivation, and cooling will be a maximum of 8
hours. Dryer reactivation shall be automatic. The reactivation cycle shall be controlled by timers
and activated by either a pneumatic cylinder with its own compressor or a motor operator. Air
dryer assembly shall include pre and post air filters. Maximum purge loss through the air dryer
shall not exceed 2.5 cfm.

K. Air and Oil Filters: Air and oil filters, complete with manual blow-off valves for removing
desiccant dust and 99.99 percent of oil acrosols from the effluent gas stream, shall be supplied in
the air preparation piping system prior to the ozone generators. At a minimum, air and oil filters
shall include centrifugal separator, two air line filters, oil removal filter and oil vapor absorber.
Bypass assemblies shall be provided to ease change out of filter elements.

L. Dew Point Monitor: The dew point monitor shall be provided to ensure dryness of the incoming
air to the ozone generator. The dew point monitor shall include an alarm output and other devices
necessary to provide the required control and safety shutdown functions. The dew point monitor
shall be single channel, aluminum oxide hygrometer type. The monitor shall also include an
analog output for interface into the ozone system interface control panel for display and set point
adjustment.

M. Condensate Management System (CMS): A filter CMS shall be integrated into the skid air
preparation package. All filter condensate drains shall be directed to the condensate management
system. A proper sized muffler and condensate collection chamber shall be installed prior to the
CMS to reduce pressure on the discharge as well as ensure proper operation of the system.

N. Specialties:

1. Safety Valves: ASME Boiler and Pressure Vessel Code, Section VIII, “Pressure Vessels”
construction, National Board certified, labeled, and factory-sealed; constructed of bronze
body with poppet safety valve for compressed-air service.

a. Pressure Settings: Higher than discharge pressure and same or lower than receiver
pressure rating.

2. Automatic Drain Valves: Corrosion-resistant metal body and internal parts, rated for 200
psig minimum working pressure, capable of automatic discharge of collected condensate.
3. Pressure Regulators: Bronze body, direct acting, spring loaded, manual pressure-setting

adjustment, and rated for 250 psig inlet pressure, except where otherwise indicated.
a. Type: Diaphragm operated.

4. Coalescing Filters: Capacities and types indicated. Equip with activated carbon capable of
removing water and oil aerosols, with color-change dye to indicate when carbon is
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saturated and warning light to indicate when selected maximum pressure drop has been
exceeded.

O. Warranty: The air preparation system shall be warranted to be free of defects in material and
workmanship for a minimum of 12 months. Air compressors shall be warranted to be free of
defects in material and workmanship for a minimum 24 months without restrictions based on the
purchase of special lubricants or maintenance kits.

P.  Supplier: The Air Compressor package shall be provided by Ozone Water Systems, (480-451-
2400), Phoenix, Arizona or pre-approved equal at time of bid.

Q. Start-Up Services: On-site start-up services shall be provided by factory trained technicians at no
charge to assure equipment is running and adjusted to factory specifications. Maintenance training
shall be given to maintenance personnel to assure they understand routing maintenance
procedures. The maintenance training shall be conducted at the time of equipment start-up.

2.2 WATER FILTER SYSTEMS

A. Propeller Washed Bead Filters:
1. Vessel:

a. Materials of Construction: All filter vessels shall be constructed isophthalic polyester
resin reinforced with C-Veil or Type E Glass (as chop or sprayed mat) as specified in
the Laminate. The polyester resin used for the corrosion barrier shall be resin
manufactured with FDA approved ingredients. The structural laminate may be the
same resin used for the corrosion barrier or an alternate isophthalic polyester resin.
All filter vessel fabrication will conform to NBS PS 15-69, ASTM D4097 (as
applicable, this filter is designed for 20 psi in lieu of an atmospheric vessel and the
design Safety factor is 5:1), and ASTM C-582 construction standards.

b. Corrosion Barrier Laminate: All internal wet surfaces shall be consist of a minimum
100 mils thickness consisting of a surface layer of C-veil with 90 percent resin and 10
percent glass, followed by an inner layer of one layer of 1.5 oz. chopped strand mat
with 70 percent resin and 30 percent glass reinforcement.

c. Structural Laminate: The structural laminate shall consist of an isophthalic polyester
resin reinforced with Type E Glass (as chop or sprayed mat).

d. Structural Design Pressure: Filter vessels shall be designed for 20 psi working
pressure and a 30 psi test pressure.

e. Fittings:

1) 5.01 FRP threaded nozzles shall be conically gusseted with minimum strength
requirements of 1500 ft-1bs of bending and 200 ft-lbs of torque and suitable for
connection to PVC pipe.

2) 5.02 Influent and Effluent Fittings: Influent and effluent fittings shall be
fiberglass reinforced plastic FIPT. All flow distributor plumbing and diffusers
shall be of PVC, ABS, or similar construction and shall have threaded
connections.

f.  Vessel Support: The filter vessels shall be supported on an integral skirt, designed
and constructed per ASTM D-4097.
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2. Filter Design Details:

a. Process Design: The influent diffuser will be designed to distribute the incoming flow
without disturbing the media surface. The media retention screen shall be constructed
of 316 stainless steel unless otherwise specified. Titanium media retention screens
shall be provided for units scheduled for use in saltwater. The bead retention screen is
designed to retain the filter media during filtration and distribute the backwash water
evenly across the media bed while rinsing during a backwash.

b. A minimum of 20 inches of bead media shall be provided above the top of the
Influent diffuser. The manufacturer will provide sufficient media to fulfill this depth.
1) Bead Media
2) Effective Size 3-4 mm
3) Uniformity Coefficient Less than 1.5
4)  Specific Gravity.92 t0.95
5) Beads shall be composed of high density polyethylene

c. Each filter shall be installed with a pressure relief valve preset at 20 psi to prevent
over pressurization of the filter hill.

d. Each filter shall be installed with a liquid filled pressure gauge mounted on the filter
that shall be connected to the influent piping with a scale of 0-30 psi.

e. The manufacturer shall provide a 2-year written structural warranty. All material in
contact with the process water shall be of non-metallic construction. All hardware,
including lifting lugs, mounting brackets, hold-downs and bolts shall be fiber
reinforced plastics or Type 316 stainless steel, titanium or approved substitute.

f.  Propeller Design: The filter shall be provided with a motor and direct drive propeller
for mixing up the bead media during the backwash procedure. The motor and
propeller shall be removable for service. All propeller, motor, mounting, coupling,
and bearing components shall be stainless steel for filters scheduled for use in
saltwater systems.

3. Manufacturer
a. Aquaculture Systems Technologies, LLC.
Aquaculture Systems Technologies, LLC

108 Industrial Ave.
Jefferson, LA 70121
(504) 837-5575/ (800) 939-3659 phone
(504) 837-5585 fax
info@BeadFilters.com

b. Approved equal in writing by the Life Support System Designer.

2.3 DISINFECTION EQUIPMENT

A. Ozone Generation System (Large Central System):

1. General: The ozone generators, air preparation system, ozone monitors, ozone destruct
units, venturi injectors, pressure ozone contactors (non-concrete), instrumentation,
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interlocks, and all appurtenances shall be furnished by a single manufacturer/supplier as a
complete system. The manufacturer and supplier shall have at least five years of
experience in designing, manufacturing, and installing similar ozone equipment. The
components of the ozone generation system shall be as detailed in this section. One ozone
skid shall be provided. Skid will consist of items as listed below. Items not on the skid
will be water contact equipment (water pump, injector, contact tank, etc.).

2. Ozone Generators: The ozone generators shall be a corona discharge type with stainless
steel components. The ozone generators shall be air-cooled. All materials in contact with
ozone shall be Type 316 stainless steel, glass or other ozone resistant materials. The ozone
generator cabinets shall be weatherproof and constructed of Type 316 SST or other
approved corrosion resistant material. Cabinets shall be equipped with latch bolts for ease
of opening and dielectric replacement without having to remove any other equipment.

a. Capacity. Each ozone generator shall be able to produce ozone from clean dry air at a
minimum of 3 percent concentration by weight or from oxygen at minimum
concentration of 10 percent by weight at a minimum operating pressure of 15 psig.
Each ozone generator shall be capable of being varied between 20 and 100 percent of
its specified capacity. Production capacity shall be as specified in the schedule on the
drawings.

b. Power Consumption. The power consumption of each ozone generator system,
including ozone generator and air preparation equipment, shall not exceed 12 kWh
per pound of ozone produced. The CONTRACTOR shall coordinate all electrical
requirements and advise the equipment supplier.

c. Ambient Condition: The ozone generators and air preparation system shall be
designed for operation in an air-conditioned room with an ambient temperature range
of 65 to 85 degrees F.

d. Cooling: The ozone generators shall be air-cooled.

e. Unless otherwise shown, the ozone generators shall be provided with compressed air
from the air preparation system. Ozone generators shall be capable of operating with
feed gas pressures up to 20 psig. Oxygen concentrators shall bed provided for ozone
generators specified to be oxygen-fed.

f.  Ozone Generators:

1) These ozone generators shall be skid mounted. Generators shall be mounted on
and firmly attached to stainless steel or FRP support stands. These support
stands shall be 30 to 36 inches tall. The stands shall be firmly attached to the
floor of the skid in accordance with all applicable codes.

3. Instrumentation and Controls: Each ozone generator shall be furnished with an electrical
and instrumentation control panel. Each panel shall contain breakers, controllers,
indicators, recorders and totalizers, as specified herein. These specifications are intended
to provide the CONTRACTOR and ozone generator manufacturer with the minimum
items required to be included in the control panel. The intent of these Specifications is to
provide a system which can be operated reliably and which can be accurately monitored
and controlled. Each control panel shall be housed in a NEMA 4X enclosure with Type
316 SST mounting hardware. Where practical, one control panel could be provided for all
ozone generators and/or the entire ozone generation system. As a minimum, the control
panels shall include the following:

a. Branch circuit breakers to auxiliaries.
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High air temperature power disconnect safety cut-off switch and alarm light.

Low gas flow power disconnect safety cut-off switch on air feed gas to the ozone
generator and alarm light.

Incoming line current indicator dials.

Secondary voltage and/or frequency indicator dial.

At least one industrial thermometer (25 degrees F to 125 degrees F range) and one
pressure gauge (0 to 25 psig) in the air/oxygen piping ahead of each ozone generator.
At least one rotameter in the air/foxygen stream feeding each ozone generator.
Rotameter shall calibrate to read in SCFM. The scale of the rotameter shall be
suitable for the range of air/oxygen flow rates for the ozone generator.

The dew point monitor shall activate a safety cut-off switch to shutdown the ozone
generators if the dew point rises above minus 60 degrees F.

Contacts for remote indicator of running and failure status. Additional contacts shall
also be provided for controlling start/stop/sequence of remote devices, including but
not limited to the ozone destruct unit, as required to provide a complete and fully
functional ozone generation system.

The following status lights shall be provided:

1)  On/Off indication for Main Ozone Injector Pump (POI-1)
2) Ozone generator fault

3) Air gas flow fault

4) Cooling water flow fault

5) Cooling water temperature fault

6) Ambient ozone fault

7)  Ozone destruct unit fault

8) Ozone injector pump off or fault

The ozone generator shall be equipped with a variable output controlled with a 10:1
turndown ratio. The variable output controllers for the ozone generators will be
manually adjusted by the operator. The ACS will open and close the ozone gas
supply valves for each injection point to maintain ORP within high and low ORP set
points.

Each ozone generator control panel shall contain interlocking devices to provide safe
start-up and shut-down of the ozone generation system. The ozone generators shall be
shut down using relays located in the control panel upon activation of the following
disconnect safety cut-off switches, signals from the Building Automation System
(BAS), or other signals:

1) High electrical current

2) Low cooling water flow

3) High air temperature

4) Low feed gas flow

5) High dew point temperature

6) Dielectric rupture

7) High ambient ozone alarm generated by the ambient ozone concentration
monitor

8) Failure of the ozone destruct unit

9) A shutdown signal from the BAS (Remote Shutdown)
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m.

Each ozone generator shall be provided with a suitable combining line starter with
built-in circuit breaker. Circuit breaker trip rating shall exceed the rated amperage by
not more than 75 percent. Ozone generator skids with multiple generators shall be
provided with a single point electrical connection that serves all the generators.

Type 316 SST sampling taps, including valves and appropriate tubing or pipe
connections, shall be provided to monitor the output from each generator.

Backflow Prevention Panel: Each ozone generator shall be provided with a backflow
prevention panel on the discharge side of the generator to prevent process water from
backflowing into the generators. This panel shall include 1/2-inch FNPT ozone gas
and compressed air connections. Ozone gas and compressed air piping shall be
Teflon tubing or welded Type 316 SST. The panel shall include a UV resistant PVC
enclosure with a clear polycarbonate or acrylic viewing panel. Viewing panel shall be
hinged to allow access to equipment. All metal hardware shall be Type 316 SST.
Internal backflow prevention equipment shall include the following:

1) Normally closed electrically and pneumatically actuated valve. All materials in
contact with the ozone gas shall be PVDF or Viton. Both power and compressed
air from the air preparation system (immediately upstream from the ozone
generator) shall be used to open the valve. If either power or air pressure to the
valve are lost, the valve shall automatically close. This valve shall be
manufactured by George Fischer, or equal.

2) A clear glass water trap with a Type 316 SST float mechanism shall be provided
downstream of the valve. This mechanism shall send a signal to automatically
close the valve if and when water enters the water trap. A Type 316 SST needle
valve shall be provided to manually drain water from the trap after it enters the
assembly. The mechanism shall include a clear glass window to provide visual
indication of backflow problems.

3) A Type 316 SST check valve shall be provided downstream of the water trap.

4) The backflow prevention panel shall be manufactured by Ozone Water Systems,
or equal (480-421-2400 Tel).

4. All items required for the ozone generation system shall be manufactured or supplied by
Ozone Water Systems (480-421-2400), Phoenix, AZ, or approved equal in writing by the
Life Support Designer.

B. Instrument Equipment — Furnished by Ozone Equipment Vendor:

1. ORP Sensors:

o a0 o
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Manufacturers: Signet Scientific or approved equal.

Description: Ozone level shall be measured in water lines (salt or fresh) for control.
Flat surface or bulb electrode shall be installed in pipe tee.

4-20 mA signal shall be sent through two wires to transmitter.

Transmitter shall measure pH or ORP for operator use. Mount transmitter in NEMA
4X enclosure.

ORP sensor shall have local readout for operator use: Signet #5700 ORP monitor or
equal.

Minimum of one high ORP level relay signal output at 24vdc.

The ORP sensors shall be provided by the skid assembler/ozone equipment vendor in
the water inlet and outlet lines of each ozone contact skid and anywhere else in the
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ozone disinfection system as required for correct operation. The ozone equipment
vendor shall also furnish any other ORP sensors shown in the life support plans or
schematics for installation by the Life Support Contractor.

1) Wet-tap sensor ports (Signet #3719 or approved in equal) shall be provided to
allow the easy installation and removal of the ORP electrodes without the need
for process shutdown during routine electrode maintenance and calibration. This
shall be achieved with double O-ring seals and a retraction assembly; no
separate valve shall be required. A cam-activated automatic locking system shall
assure operator safety.

2) The Ozone Equipment Vendor shall initially calibrate the ORP sensors and
install them into the contact skid lines during the start-up process. The Ozone
Equipment Vendor shall train the owner on proper ORP maintenance and

calibration.
2. Ambient Ozone Analyzer:
a. Manufacturers:
1) Analytical Technology, Inc. (ATI) or approved equal.
b. Description:

1) Dual channel ambient ozone levels in the ozone generator room and near the
ozone contact skids. Analyzer shall go into alarm if ozone level setpoints are
exceeded, i.e., an ozone leak occurs.

c. Alarms:

1) Each detection channel shall be furnished with an Amseco Model CSH24W
colored strobe/horn unit to be mounted where indicated on the life support
system drawings. Strobe/horn units shall be 24V powered by the ambient ozone
analyzer.

d. Setpoints:

1) Each detection channel shall have two programmable setpoints from 5 to 100%
of the sensor range. Upon reaching the first setpoint, the analyzer shall energize
the strobe/horn unit on that channel. On reaching the second setpoint, the
analyzer shall send a shutdown signal to the active ozone generator.

e. Power Supply Module:
1) 120V, 1-phase 60 Hz, and capable of powering 24V alarms.
f.  Enclosure:

RFB NO. 313086

1) NEMA 4X enclosure shall house two detection channel modules and the power
supply module.
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Rotameters: Provided by ozone equipment vendor.

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

1) Brooks.
2) Signet Scientific.

b. Description: Rotameters shall be utilized to meter and control the flow of 1 percent
ozone gas.

c. Rotameter shall be designed with screwed ends, spring loaded pistons, and union
bodies for maintenance. Meters shall be rated for 150 psi working pressure.

d. Meters shall be calibrated in cubic feet per hour.

e. Meter shall have 316 stainless steel floats with 10-inch lens scales with accuracy of
+2 percent. Body shall have Viton “O” rings, 316 stainless steel ends, with
borosilicate glass tubes and packing glands.

f.  Rotameters shall be furnished with 316 stainless steel flow control valve at outlet to
permit balancing of the flow rate.

C. Pressure Ozone Contacting Systems:

1.

General: The size and configuration of the pressure ozone contacting system, including all
items listed below, shall be determined by the manufacturer and shall be sufficient to
provide a minimum of 95 percent ozone mass transfer efficiency into solution based on
the ozone generator capacities indicated on the drawings.

The pressure ozone contacting system shall consist of an ozone injector pump, venturi
injector, piping, reaction vessel, degas relief valve, demister assembly, backpressure
valve, ozone destruct unit, mass transfer multiplier nozzles, skid and all required
hardware, mounting brackets and accessories.

Ozone Injector Pump: The ozone injector pump shall be constructed as specified under the
Close-coupled, End-suction Pumps Section.

Venturi Injectors: One high efficiency, venturi type, differential pressure injector shall be
installed after the booster pump. Injector shall be operated at the flow and inlet pressure
scheduled on the drawings to produce the scheduled gas suction capacity. One injection
train shall be operated. The injector shall be sized to assure that the applied ozone dosage
does not exceed ozone solubility under design operating conditions. The injector shall
have Kynar (PVDF) inlet and outlet and FNPT gas suction port. The injector shall be
equipped with a check valve and isolation valve at the open suction port to prevent motive
water from flooding the ozone gas line in the event of a system failure. The injectors shall
be constructed of either PVDF or stainless steel. The injector shall only be manufactured
by Mazzei Injector Corp.

Reaction Vessel and Relief Valve: Reaction vessel and relief valve shall be a composite
material suitable for ozone contact, such as Polyethylene.

Degas Relief Valve: Degas relief valve shall be Type 316L stainless steel or PVC with
Viton gasket seat. A P-trap and demister assembly shall be provided with liquid drain
valve. Materials of the P-trap and demister assembly shall be suitable for continuous
exposure to moist ozone gas.
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7. Mounting Skid: The entire pressure ozone contacting system shall be mounted on a single
skid constructed of Type 304 or Type 316 stainless steel. The dimensions of the skid shall
not exceed those scheduled on the plans.

8. Backpressure Control Valve: A Type 316 SST backpressure control valve shall be
provided as required for proper operation of the system.
9. Electrical Coordination: The skid assembler shall be responsible for providing all

appurtenances (wiring, conduit, disconnects, motor starters, etc.) on the skid required for
the ozone injector pump. The Electrical Contractor shall provide all conduit, wiring, etc.,
required to connect to a single point power connection on the skid to power the skid
pump. Miscellaneous electrical skid accessories shall be provided with 120/1/60 cord-and-
plug connections for connection to outets provided by the Electrical Contractor.

10. Ozone Destruct Unit:

a.

h.

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

1) Ozone Solutions.

2) Fin-Tek.

3) Ozone Water Systems.
4) Preapproved equal.

Description: Unit shall receive gas from system and destroy residual gases.

If required by the destruct, a blower shall be provided downstream of destruct to draw
gas through destruct.

Gas shall pass through gas catalytic filter and electric coil tube heater. Heater with
regulator shall operate at a preset temperature range by the catalyst material. The
heater may be ommitted if the ozone gas is produced from ultra-dry air and is
approved by the Life Support Designer.

All parts in contact with ozone shall be constructed of resistant material, Type 316
stainless steel, FRP with Derakane 411.

Provide orifice/damper on inlet to unit for air balancing.

Install stainless steel off gas demister and p-traps with automatic drain valve on inlet
to unit.

Unit shall be 110/230 volt with on/off disconnect.

11. Piping: As indicated on the drawings, piping shall be Schedule 80 PVC (upstream of
venturi injector), Type 316 SST (downstream of venturi injector), and vinyl ester FRP (to
ozone destruct unit).

12. The manufacturer of the pressure ozone contacting system shall be responsible that all
materials exposed to ozone and the process fluid shall be completely inert to any
destructive action by ozone and ozonated, chlorinated freshwater.

13. The ORP sensors shall be installed on the water inlet and outlet lines of each ozone
contact skid by the skid assembler.

a.

RFB NO. 313086

Wet-tap sensor ports (Signet #3719 or approved in equal) shall be provided to allow
the easy installation and removal of the ORP electrodes without the need for process
shutdown during routine electrode maintenance and calibration. This shall be
achieved with double O-ring seals and a retraction assembly; no separate valve shall
be required. A cam-activated automatic locking system shall assure operator safety.
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14.

All items required for the pressure ozone contacting system shall be manufactured or
supplied by Ozone Water Systems (480-421-2400), Phoenix AZ, or preapproved equal in
writing by the Life Support Designer.

Backflow Prevention Device:

L.

Backflow Prevention: Supply an active backflow prevention device for each ozone
generator, quantity of two (2) required. Consisting of a mechanical float valve, normally
closed solenoid valve responding to a water sensing probe; or other mechanical/electronic
device designed to positively prevent backflow of water into each generator.

Unit shall be manufactured by Ozone Water Systems, Model BFP-1, (480-421-2400;
www.ozonewatersystems.com <http://www.ozonewatersystems.com) or preapproved
equal in writing by the Life Support Designer.

Ozone Disinfection System Owner Training

1.

No less than four hours of onsite, in person training shall be given to the Owner's life
support operations staff. This training shall be scheduled with the Owner after the
successful start-up of the life support systems but should not be coordinated less than 48
hours in advance unless acceptable to the Owner. The training shall include, but not be
limited to, the following scope:

a.  Start-up and shutdown procedures for each equipment skid.

Adjustment/balancing of air, ozone, and water valves included in the ozone
equipment package.

Troubleshooting common equipment warning messages, lights, and alarms.

ORP sensor installation, removal, cleaning, and calibration.

ORP set point adjustment via the ozone control system.

Emergency operations and common repair procedures.

Parts/repair source contact information.

3

@ e Ao

ULTRAVIOLET STERILIZERS:

Usage:

1. The ultraviolet sterilizers for treatment of filtered water.

Requirements:

1. Submittals shall be in accordance with procedures set forth in the General Conditions.

2. Provide in quantities and capacities as given on the drawings.

3. All equipment shall be in conformance with all local, state and federal codes, statutes and

ordinances where they apply, including required Underwriter Laboratory (U.L.) approvals

Quality Assurance:

L.

Manufacturer's Qualifications: The manufacturer shall have at least 10 years experience in
the manufacture of similar items with a record of successful installations.
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D. Coordination:

1. Verify all electrical, life support and other trades requiring that interface with the
sterilizer.

E. Submittals:

1. Submit dimensions of all components, capacities, bill of materials, electrical requirements,
and installation recommendations.

2. Submit literature/data from the manufacturer of the lamps.

3. Warranty: Guarantee all equipment furnished under this Section against defects in

workmanship or materials for 1 year from original date of purchase on the power supply
and all gasket seals. A 3 year warranty on the UV sterilizer’s plastic body housing due to
failure of plastic from UV light exposure.

F. Design and Performance:

1. Basic performance rating shall be greater than 99.9 percent bacterial reduction across the
sterilizer.
2. Units shall conform to the requirements listed in the equipment schedule shown on the

drawings. Sterilizers shall operate at flow rates to achieve a minimum light intensity of
30,000 micro-watts-sec per square centimeter at end of lamp life with a minimum UVT of

90 percent.

3. The water containment vessel shall be of the “L”-type design with the main quartz sleeve
retaining end fully flanged for access into the vessel for inspection and service if required.

4. The UV reactor shall accept its respective UV lamps through only one end of the vessel.

5. The water containment vessel shall utilize quartz sleeves that are open on only one end
and held in place by a single piece retainer section and sealed by a suitable O-ring
material.

6. All electrical connection to the unit’s lamps shall be made only on one end of the unit.

7. Pressure drop across the sterilizer, from inlet to outlet, shall be no greater than five psi
when operated at an intensity of 45,000 micro-watt-sec per square centimeter.

8. Maximum design operating pressure shall be greater or equal to 150 psi; test pressure shall
be no less than 150 psi.

9. Temperature limitations are from 35 degrees F to 80 degrees F process water temperatures
at ambient air temperatures from 25 degrees F to 100 degrees F.

10. Water flow pattern shall have proven performance to create sufficient turbulence to
assume full exposure to ultraviolet rays.

11. Proof of UV dose vs. water flow rates must be able to be demonstrated using industry

accepted calculation methods and be provided for review at time of submittal by the
contracting engineer.

12. Minimum lamp life under the specific design ratings shall be 9,000 hours to 80 percent
UV-C output.

13. Electronic Power Supplies:

a. Each UV lamp shall be powered by one electronic power supply.
The electronic power supply shall not be frequency dependant.

c. Each lamp within the unit shall operate on its own circuit within the power supply so
as to prevent consecutive lamp failures should one lamp fail.

d. Power supplies shall have cord-and-plug electrical connections.
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G. Materials:

L.

Long lasting GPH/T6 low pressure, high output lamps constructed of hard quartz non-
ozone producing glass and be of the linear type design in T6 series diameters.

Medium pressure lamp systems shall also be acceptable.

The lamps shall use an internal coated to reduce the effects of solarization and have a
minimum end of life UV-C output of 80 percent.

The lamps shall have a stepped ceramic base design to prevent arcing of the lamps
electrical terminals.

Lamp sleeves shall be quartz glass specifically designed for transmission of UV light.

All wetted components shall be Schedule 40 or Schedule 80 Type I PVC, DuPont Teflon
plastic, quartz glass, or Type 316 stainless steel.

H. Electrical and Instrumentation:

1.
2.

Power shall be 120 volt or 230 volt, 60 Hz, single phase.
208 volt, three phase power supplies shall be approved in writing by the Life Support
Designer.

I.  Manufacturer and Supplier:

1.

2.

3.

Emperor Aquatics, Inc., 2229 Sanatoga Station Road, Pottstown, PA 19464. Telephone:
(610) 970-0440 - Fax: (610) 970-0443 - info@emperoraquatics.com.

Engineered Treatment Systems, LLC, 238 Commercial Drive, PO Box 392, Beaver Dam,
WI, 53916. Telephone: (920) 885-4628. Website: www.etsindustrial.com.

Approved equal in writing by the Life Support Designer.

2.5  LIFE SUPPORT SYSTEM INSTRUMENTATION — PROVIDED BY LSS CONTRACTOR

A. Flow Meters:

1.

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

a. Midwest Instruments and Controls.
Blue-White Industries.

c. Description: Insertion type flow meters shall be paddlewheel type with sensing
device.

1) Meter shall be sized for gpm at locations shown on plans. Place meter in
location for accurate measurement as designated by supplier.

2) Body of meter shall be water-proof and corrosion-resistant material with
propylene or PVDF with polypropylene paddlewheel.

3) Unit shall be mounted on a tee with flanged or saddle for precise positioning in
the pipe line.

4) The meter shall be furnished with a digital indicator.
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Level Sensing:

1. Manufacturers: Flowline of San Diego, CA (www.flowline.com).
2. Description: Level sensor shall be ultrasonic type for controlling the liquid levels.

a.  Unit shall be Flowline Echosonic IT GP Model LU27-01.

b. Provide with self-contained, 120V Flowline Model L155-1411 remote
controller/monitor panel with visible display in a Flowline Model LM921000 NEMA
4X polycarbonate enclosure. The controller allows adjustment of level sensing
setpoints:

1) Low level — open two-position automatic makeup valve or start makeup pump.
2) High level — close two-position automatic makeup valve or stop makeup pump.

c. The Life Support Contractor shall provide all required nonmetallic, watertight
conduit and sensor cable required to locate the ultrasonic level sensor at the exhibit
pool remote from the level sensor controller/monitor panel in the pump room. See the
Life Support drawings for the sensor and controller/monitor locations.

1) Sensor cable shall be 22 Gauge or larger two-wire cable.
2) The sensor cable length shall not exceed 1000 feet between the
controller/monitor panel and the ultrasonic level sensor.

d. Installing Contractor shall provide an isolation (“ice cube”) relay between the level
sensor controller panel and any two-position automatic make-up valve directly
powered by it.

e. See the life support drawings for additional information on the makeup pumps and
automatic makeup valves that shall be controlled by a level sensor controller.

PART 3 EXECUTION

3.1

A.

PIPING INSTALLATIONS

Refer to Division 22 Section “Common Work Results for Life Support” for basic piping
installation requirements.

Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of
valves.

Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple
with cap, at low points in piping system mains and elsewhere as required for system drainage.

Install piping at a uniform grade of 0.2 percent (1 inch in 40 feet) upward in direction of flow.
Reduce pipe sizes using eccentric reducer fitting installed with straight side up.

Unless otherwise indicated, install branch connections to mains using tee fittings in main pipe,
with the takeoff coming out the bottom of the main pipe. For up-feed risers, install the takeoff
coming out the top of the main pipe.

Anchor piping for proper direction of expansion and contraction.

Install automatic control valves, separable wells and taps, furnished or required by this or other
contractors. Installation shall be in accordance with valve manufacturer/supplier.
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I.  For Underground Piping: See Civil Specification Section 31 for excavation, bedding and backfill
requirements. Install exhibit water piping in accordance with manufacturer requirements and per
AWWA C605. Provide concrete thrust blocks at all tees, elbows and reducers, as recommended by
the piping manufacturer.

3.2 HANGERS AND SUPPORTS

A. Piping shall be supported by stainless steel, fiberglass, or plastic pipe hangers rated for use with
Schedule 80 PVC piping.

B. Space hangers according to pipe manufacturer’s written instructions for service conditions. Avoid
point loading. Space and install hangers with the fewest practical rigid anchor points.

3.3 PIPE JOINT CONSTRUCTION

A. Refer to Division 22 Section “Common Work Results for Life Supports™ for joint construction
requirements for stainless steel tubing and solvent-welded joints for PVC and FRP piping.

34  CONCRETE BASES

A. Concrete equipment bases are being shown on the Architectural drawings. Coordinate the final
dimensions and locations of the bases with the General Contractor.

3.5 EQUIPMENT INSTALLATION
A. Installation of Equipment: Comply with ASME B19.1 or ASME B19.3 as appropriate.

B. Anchor premanufactured equipment skids to concrete substrate according to the manufacturer's
written instructions.

C. Install accessories and specialties as indicated. Set and connect units according to manufacturers’

written instructions. Install units plumb, level and firmly anchored in locations indicated. Maintain
manufacturers’ recommended clearances. Orient so controls needing service are accessible.

3.6  FIELD QUALITY CONTROL

A. Manufacturer’s Field Service: Provide services of a factory-authorized service representative to
supervise the final connection and start-up of the following life support equipment:

1. Ozone generation system, including air preparation skids, ozone generator skids, ozone
splitter panels and control valves, and ozone contact skids.

2. Commercial water softening systems.

3. Pumps that are controlled by variable frequency drives.

B. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
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C. The Life Support Contractor shall receive all manufactured equipment and install per
manufacturers’ recommendations, with proper clearances for Owner maintenance.

D. All pipe fittings and valves shall be cleaned prior to being placed in position and protected against
damage and dirt. Hangers shall be placed to prevent pipe stresses on equipment. Torque wrench
shall be used to prevent excessive torque on all equipment.

E. All piping systems shall be vented, flushed, and hydrostatically tested per the requirements of
AWWA C605 and AWWA M23. All testing shall be carried out in the presence of the Owner’s
Representative.

F. The Life Support Contractor shall document any and all piping that fails or is damaged during
construction and submit a report to the General Contractor, the Architect, and the Life Support
Designer stating the cause and extent of the damage and the proposed method of repair. All repairs
shall be made with the materials specified for new construction. Material substitutions must be
reviewed by the Life Support Designer. Any debris, such as rock, dirt, and/or pipe/fitting
fragments, that enter the piping through holes or fractures must be removed prior to the start-up of
the life support systems.

G. The Life Support Contractor shall remove all dirt and construction debris from the pools prior to
start-up of the life support systems serving them. This cleaning shall be done in the presence of the
Owner's representative.

H. The Life Support Contractor shall balance all water flows with the assistance of the Owner.

1. All equipment, when being started, shall be in the presence of the Owner’s representative. The
Life Support Contractor shall provide adequate instruction on the proper operation and

maintenance of all life support equipment.

J. At completion of project, the Life Support Contractor shall tag all valves per the Owner's preferred
naming convention and submit a valve schedule and plan to the Owner.

3.7 PUMP INSTALLATION
A. Install pumps according to manufacturer’s written instructions.

B. Install pumps to provide access for periodic maintenance, including removing motors, impellers,
couplings, and accessories.

C. Support pumps and piping separately so piping is not supported by pumps.

D. Provide 4 inch thick reinforced concrete pad with chamfered edges, 4 inches larger than pump on
all sides.

E. Provide a calibrated pump curve for each pump.

3.8 CONNECTIONS

A. Piping installation requirements are specified in Sections 22 53 00 and 22 53 50. Drawings
indicate general arrangement of piping, fittings, and specialties.
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B. Install piping adjacent to machine to allow service and maintenance.

C. Connect piping to pumps. Install valves that are the same size as piping connected to pumps.
D. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles.
E

Install isolation valves on the suction side of each pump.

M

Install non-slam check and balance valves on discharge side of each pump.

G. Make piping connections to dissimilar-metal water piping with dielectric fittings. Refer to
Division 22 Section “Common Work Results for Life Support” for dielectric fittings.

3.9  ELECTRICAL CONNECTIONS

A. Install electrical connections for power, controls, and devices. Electrical power wiring, devices,
and connections are specified in Division 26 Sections.

B. Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer’s published torque-
tightening values. If manufacturer’s torque values are not indicated, use those specified in
UL 486A and UL 486B.

END OF SECTION 225300
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SECTION 225350 - COMMON WORK RESULTS FOR LIFE SUPPORT

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following basic mechanical materials and methods to complement other
Division 22 Sections.

I. Piping materials and installation instructions common to most piping systems.
2. Transition fittings.

3. Grout.

4. Mechanical sleeve seals.

5. Nonshrink grout for equipment installations.
6. Sealants.

7. Electrical wire.

8. Delivery and storage of materials.

9. Cooperation with other contractors.

10. Coordination of work.

11. Incidental work.

12. Electrical wiring.

13. Laying out of work.

14. Data and measurements.

15. Position of outlets.

16. Protection of apparatus.

17. Access to equipment.

18. Examination of premises.

19. Firestopping penetrations.

20. Sealing of exterior openings.

21. Piping systems — common requirements.

22. Concrete base construction requirements.
23. Erection of metal supports and anchorage.
24. Installation requirements common to equipment specification sections.
25. Adjusting.

26. Lubrication.

27. Incidental work.

28. Test reports.
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1.3 DEFINITIONS

A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces,
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated
spaces, crawl spaces, and tunnels.

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations: Exposed to view outdoors, or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

D. Concealed, Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and in duct shafts.

E. Concealed, Exterior Installations: Concealed from view and protected from weather conditions
and physical contact by building occupants, but subject to outdoor ambient temperatures.
Examples include installations within unheated shelters.

F. The following are industry abbreviations for plastic materials:

ABS: Acrylonitrile-butadiene-styrene plastic.
CPVC: Chlorinated polyvinyl chloride plastic.
NP: Nylon plastic.

PE: Polyethylene plastic.

PVC: Polyvinyl chloride plastic.

MRS

G. The following are industry abbreviations for rubber materials:

1. CR: Chlorosulfonated polyethylene synthetic rubber.
2. EPDM: Ethylene propylene diene terpolymer rubber.

H. The following are industry abbreviations for Contractors:

GC: General contractor.

MC: Mechanical contractor.
EC: Electrical contractor.

PCC: Project control contractor.
LSC: Life support contractor.

Nk W=

1.4  SUBMITTALS

A. Product Data: For the following:

L. Transition fittings.
2. Dielectric fittings.
3. Mechanical sleeve seals.

B. Shop Drawings: Detail fabrication and installation for metal and wood supports and anchorage for
mechanical materials and equipment.
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C. As-built Coordination Drawings: Contractor shall maintain in field a marked up set of
coordination drawings that accurately show all change in field that occurred. Submit to Architect
these marked up as-builts as part of project closeout.

1.5 QUALITY ASSURANCE

A. Steel Support Welding: Qualify processes and operators according to AWS D1.1, “Structural
Welding Code—Steel”.

B. Electrical Characteristics for Life Support Equipment: Equipment of higher electrical
characteristics may be furnished provided such proposed equipment is approved in writing and
connecting electrical services, circuit breakers, and conduit sizes are appropriately modified. If
minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

1.6  DELIVERY, STORAGE, AND HANDLING

A. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.

B. Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.

1.7 COORDINATION

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction to allow for mechanical installations.

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete
and other structural components as they are constructed.

C. Coordinate requirements for access panels and doors for mechanical items requiring access that
are concealed behind finished surfaces.

PART 2 PRODUCTS
2.1  MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
L. Mechanical Sleeve Seals:

a. Thunderline/Link-Seal.
2. Sealants:

a. Dow Corning
b. Pecora
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¢. Sonneborn

d. Tremco

3. Firestopping Materials:
a. Dow Corning
b. Metacaulk
c. Specified Technologies, Inc.
d. 3M Fire Protection Products
e. Tremco Sealants & Coatings

PIPE AND PIPE FITTINGS

Refer to individual Division 22 piping Sections subsections 22 53 00 for pipe and fitting materials
and joining methods.

Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

JOINING MATERIALS
Flange Bolts and Nuts: 316 stainless steel, unless otherwise indicated.

Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system
manufacturer, unless otherwise indicated.

Solvent Cements: Manufacturer's standard solvent cements for the following:
1. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.

Plastic Pipe Seals: ASTM F 477, elastomeric gasket.

TRANSITION FITTINGS

AWWA Transition Couplings: Same size as, and with pressure rating at least equal to and with
ends compatible with, piping to be joined.

1. Underground Piping NPS 1-1/2 and Smaller: Manufactured fitting or coupling.
2. Underground Piping NPS 2 and Larger: AWWA C219, metal sleeve-type coupling.
3. Aboveground Pressure Piping: Pipe fitting.

MECHANICAL SLEEVE SEALS (LINK-SEAL)

Description: Modular design, with interlocking rubber links shaped to continuously fill annular
space between pipe and sleeve.

1. Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include type and
number required for pipe material and size of pipe.
2. Pressure Plates: Glass reinforced nylon polymer.
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3. Connecting Bolts and Nuts: 316 stainless steel of length required to secure pressure plates
to sealing elements.

4. Mechanical sleeve seals shall be PSI-Thunderline/Link-Seal Model LS-316 or approved in
writing equal.

5. Where pipes must pass through cast concrete walls and floors of new structures, install

non-metallic high density polyethylene PSI-Thunderline/Link-Seal Model CS Century-
Line sleeves with integrally formed water stops and end caps to facilitate attaching the
sleeve to the wall or floor form.

a. Note: Link-Seal modular seals installed in Century-Line sleeves is the preferred
method of penetrating watertight walls at pools, skimmer boxes, drain boxes, and
other structures.

6. Where pipes must pass through cored holes in concrete walls or floors, refer to the

mechanical sleeve seal manufacturer's recommended installation procedures to ensure a
watertight seal.

2.6  GROUT

A. Nonshrink, Nonmetallic Grout: ASTM C 1107, Grade B.

1. Characteristics: Post-hardening, volume-adjusting, dry, hydraulic-cement grout,
nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior
applications.

2. Design Mix: 5000-psig, 28-day compressive strength.

3. Packaging: Premixed and factory packaged.

2.7  SEALANTS
A. Polyurethane Sealant: Single component, chemical curing, non-staining, non-bleeding, capable of
continuous water immersion, non-sagging type for application in vertical joints and in horizontal
joints, color as selected; manufactured by Pecora, Tremco, Sonneborn, or approved equal.

B. Primer: Non-staining type, recommended by sealant manufacturer to suit application.

C. Joint Cleaner: Non-corrosive and non-staining type, recommended by sealant manufacturer;
compatible with joint forming materials.

D. Joint Backing: ANSI/ASTM D1056; round, closed cell, polyethylene foam rod; oversized 30% to
50% larger than joint width; manufactured by Sonneborn or approved equal.

E. Bond Breaker: Pressure sensitive tape recommended by sealant manufacturer to suit application.

F. Firestopping Materials: Subject to compliance with the requirements of Sections 1-14, provide one
of the following:

L. SpecSeal 100 Fire Stop Sealant — Specified Technologies, Inc.
2. CP-25 WBH+ Fire Stop Sealant — 3M Fire Protection Products
3. Tremstop Fyre-Sil Sealant — Tremco Sealants & Coatings
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4. Metacaulk
5. Dow Corning
ELECTRICAL WIRE

All wiring materials covered by this section shall be in accordance with the latest revision of the
National Electrical Code and applicable local codes and shall carry the UL label where applicable.
All wiring running exposed in return air plenums shall be plenum-rated cable for fire and smoke
spread.

PART 3 EXECUTION

3.1

3.2

3.3

GENERAL

Fabrication, erection and installation of the complete life supportl system shall be done by
qualified personnel experienced in such work and shall proceed in an orderly manner so as not to
hold up the progress of the project. The Life Support Contractor shall check all areas and surfaces
where life support equipment or materials are to be installed and report any unsatisfactory
conditions before starting work. Commencement of work signifies the Contractor’s acceptance of
the conditions as fit and proper for the execution of the mechanical work.

Equipment and systems shall be installed in accordance with manufacturer’s instructions,
requirements or recommendations.

DELIVERY AND STORAGE OF MATERIALS

Each Contractor shall make provisions for the delivery and safe storage of materials and shall
make the required arrangements with other Contractors for the introduction into the building of
equipment too large to pass through finished openings. Materials shall be delivered at such stages
of the work as will expedite the work as a whole and shall be marked and stored in such a way as
to be easily checked and inspected. All openings of piping, conduits, and equipment shall be kept
covered and sealed to prevent dust and dirt from entering.

The Contractor shall be responsible for adequately protecting all supplies and equipment during
cold weather. All items subject to cold weather damage shall be protected by covering, insulating
or storing in a heated space.

COOPERATION WITH OTHER CONTRACTORS

Perform the mechanical work in conformance with the construction called for by other trades and
afford other contractors reasonable opportunity for the execution of their work. Properly connect

and coordinate the life support work with the work of other contractors at such time and in such a
manner as not to delay or interfere with their work.

Examine the contract documents for the General, Life Support, Mechanical and Electrical work
and the work of other trades. Coordinate life support work accordingly.
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C. Promptly report to the Architect/Engineer any delay or difficulties encountered in the installation
of the life support work which might prevent prompt and proper installation of work required from
other trades.

34  COORDINATION OF WORK

A. The Life Support Contractor shall plan all work so it proceeds with a minimum of interference
with other trades. It shall also be the responsibility of the Life Support Contractor to inform the
General Contractor of all openings required in the building construction for the installation of the
life support work. The Life Support Contractor shall cooperate with all other contractors in
furnishing material and information, in proper sequence, for the correct location of all sleeves,
inserts, foundations, wiring, etc. Provisions shall be made for all special frames, openings and
sleeves as required.

B. The Life Support Contractor shall pay for extra cutting and patching made necessary by his failure
to properly direct such work at the correct time.

3.5 ELECTRICAL WIRING

A. All wiring and conduit shall be run parallel to, or at right angles to, the building structure and shall
be concealed in finished spaces.

B. All electric wiring shall be done in accordance with the National Electrical code. All line voltage
and low voltage wire shall be installed in non-metallic flexible conduit or electrical tubing.
Flexible conduit shall not exceed 6 feet in length. Conduit may be run exposed in mechanical
rooms or in areas where other piping is exposed.

C. Low voltage wiring in equipment rooms or concealed in walls shall be in one of the non-metallic
raceways mentioned above. Final connection shall be made with exposed wiring which shall be
protected by a suitable protective grommet and the end of the non-metalic container shall be
securely fastened. Jacketed harnesses may be used where a number of wires are run together.

3.6 LAYING OUT WORK

A. The Contractor shall carefully lay out all work in advance of installation using data and
measurements from the site, the appropriate architectural and structural drawings, and shop
drawings. Equipment layout and all system layouts shall confirm adequate clearances for
installation, operation, maintenance and code required clearances from the structure or other
equipment and systems. The layout shall not cause problems of operation, maintenance or
clearance for items installed by other contractors.

B. Prior to installation of any work, make certain the location does not conflict with other items in or
near the same location. If the layouts so prepared indicate that the required conditions cannot be
met in the space provided, the Contractor shall so inform the Architect/Engineer prior to
installation and shall request clarification.

C. Failure to properly coordinate and lay out the work will require correction by the Contractors at
their own expense.
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DATA AND MEASUREMENTS

The data given herein and on the drawings is as accurate as could be secured; absolute accuracy is
not guaranteed. The Contractors shall obtain exact locations, measurements, levels, etc., at the site
and shall adapt their work to actual conditions. The Contractor shall examine the General
Construction, Life Support, Mechanical, Electrical, and other applicable drawings and the
Specifications. Plans and specifications are available for examination at the office of the
Architect/Engineer. Only Architectural drawings, Structural drawings, and site measurements may
be utilized in calculations. Mechanical, Electrical, and Life Support drawings are diagrammatic or
schematic.

PROTECTION OF APPARATUS

Take such precautions as necessary to properly protect all apparatus, fixtures, appliances, material,
equipment and installations from damage of any kind. Failure to provide such protection to the
satisfaction of the Architect/Engineer shall be sufficient cause for the rejection of any particular
piece(s) of material, apparatus, equipment, etc., concerned.

ACCESS TO EQUIPMENT

All motors, valves, control devices, specialties, etc., shall be located to provide for easy access for
operation, repair and maintenance; if concealed, access doors shall be provided.

Access doors (AD) required for access to equipment requiring inspection or service shall be
provided. This Contractor shall provide all access doors not already furnished by other contractors
but which are required for access to mechanical equipment. Doors shall be 12 inches by 12 inches
unless shown otherwise. Person access doors shall be 18 inches by 18 inches minimum.

EXAMINATION OF PREMISES

The Contractor shall examine the premises and all conditions thereon and/or therein. The bid
proposal shall take into consideration all such conditions which may affect the work under this
contract.

FIRESTOPPING PENETRATIONS IN FIRE-RATED WALL / FLOOR ASSEMBLIES

Contractors shall provide proper sizing when providing sleeves or core-drilled holes to
accommodate their work through penetrating items. All voids between sleeve or core-drilled hole
and pipe passing through shall be firestopped to meet the requirements of ASTM E814. Install all
materials complete, attached securely and permanently in place in accordance with manufacturers’
printed directions.

SEALING OF EXTERIOR OPENINGS

Openings around pipes, conduits, etc., in exterior walls above grade shall be sealed with
polyurethane sealant. Sleeves shall be installed at time concrete walls or slabs are built with a
minimum of Y4-inch clearance to be packed and sealed.
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B. Preparation:

Clean and prepare joints in accordance with manufacturer’s instructions.

Remove loose materials and foreign matter which might impair adhesion of sealant.
Verify that joint backing and release tapes are compatible with sealant.

Perform preparation in accordance with ASTM C804 for solvent release sealants.
Protect elements surrounding the work of this Section from damage or disfiguration.

RARER S

C. Installation:

1. Perform installation in accordance with ASTM C804 for solvent release sealants.

2. Install sealant in accordance with manufacturer’s instructions.

3. Measure joint dimensions and size materials to achieve required width/depth ratios.

4. Install joint backing to achieve a neck dimension no greater than 1/3 the joint width.

5. Install bond breaker where joint backing is not used.

6. Apply sealant within recommended application temperature ranges. Consult manufacturer
when sealant cannot be applied within these temperature ranges.

7. Install sealant free of air pockets, foreign embedded matter, ridges, and sags.

8. Tool joints concave.

3.13  PIPING SYSTEMS - COMMON REQUIREMENTS

A. General: Install piping as described below, unless piping Sections specify otherwise. Individual
subsections of Specification Section 22 53 00 specify unique piping installation requirements.

B. General Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general
location and arrangement of piping systems. Indicated locations and arrangements were used to
size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.
Install piping as indicated, unless deviations to layout are approved on Coordination Drawings.

C. Install piping at indicated slope, generally one inch in forty feet.

D. Install components with pressure rating equal to or greater than system operating pressure.

E. Install piping to allow application of insulation plus 1-inch clearance around insulation.

F. Locate groups of pipes parallel to each other, spaced to permit insulation and valve servicing.
G. Install fittings for changes in direction and branch connections.

H. Keep all pipe and equipment openings closed during construction except when actual work is
being performed on that item or system.

I.  Install piping free of sags or bends with ample space between piping to permit proper insulation
applications.

J.  Install piping tight to slabs, beams, joists, columns, walls and other permanent elements of the
building unless otherwise indicated. Provide space to permit insulation applications with 1 inch
clearance outside the insulation. Allow sufficient space above ceiling panels to allow for ceiling
panel removal.
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K. Install piping to allow for expansion and contraction without stressing pipe, adjacent building
structure or connecting equipment. Install expansion loops or compensators where indicated.

L. During construction, avoid any undue loads, forces or strains on valves, equipment, pumps
flanges, or building elements with piping connections or piping systems.

Drill and deburr all openings which are made after erection of the piping system.
N. Joints for other piping systems are specified within the respective piping system specifications.

O. Pipe hangers for insulated pipe with vapor barrier jackets shall be installed around the outside of
the insulation and a metal insulation support shield provided to prevent crushing of the insulation.

P. Install couplings according to manufacturer's written instructions.

Q. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions,
and concrete floor and roof slabs.

1. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors 2 inches above finished floor level.

Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if
ring is specified.

2. Build PVC sleeves into new walls and slabs as work progresses.

3. Install sleeves large enough to provide 1/4-inch annular clear space between sleeve and
pipe or pipe insulation.

4, Except for underground wall penetrations, seal annular space between sleeve and pipe or
pipe insulation, using elastomeric joint sealants.

5. Use Type S, Grade NS, Class 25, Use O, neutral-curing silicone sealant, unless otherwise
indicated.

6. Sleeves should not support piping.

R. Aboveground, Exterior-Wall, Pipe Penetrations (not watertight pool walls): Seal penetrations
using sleeves and mechanical sleeve seals. Size sleeve according to the mechanical sleeve seal
manufacturer's recommendations for the specific pipe size.

1. Assemble and install mechanical sleeve seals according to manufacturer's written
instructions. Tighten bolts that cause rubber sealing elements to expand and make
watertight seal.

S.  Underground, Exterior-Wall, Pipe Penetrations (not watertight pool walls): Install PVC "wall
pipes" for sleeves. Seal pipe penetrations using mechanical sleeve seals. Size sleeve according to
the mechanical sleeve seal manufacturer's recommendations for the specific pipe size.

1. Assemble and install mechanical sleeve seals according to manufacturer's written
instructions. Tighten bolts that cause rubber sealing elements to expand and make
watertight seal.
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T. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestopping materials. Install in accordance with
manufacturer’s written instructions.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for roughing-in
requirements.

W. Provide isolation valves on both sides of pumps, coils, control valves, and similar equipment to
allow repairs without drain down of entire system.

X. Provide isolation valves on all branch piping within 3 feet of the main.

Sensors and other instrumentation shall not be installed higher than 7'-0" above finished floor, so
as to be accessible and/or readable.

3.14 PIPING JOINT CONSTRUCTION

A. Join pipe and fittings as follows and as specifically required in individual piping specification

Sections:

1. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

3. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut

threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and
restore full ID. Join pipe fittings and valves as follows:

a. Note internal length of threads in fittings or valve ends, and proximity of internal seat
or wall, to determine how far pipe should be threaded into joint.

b. Apply appropriate tape or thread compound to external pipe threads, unless dry seal
threading is specified.

c.  Align threads at point of assembly.

d. Tighten joint with wrench. Apply wrench to valve end into which pipe is being
threaded.

e. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

4, Flanged Joints: Align flange surfaces parallel. Select appropriate gasket material, size,
type, and thickness for service application. Install gasket concentrically positioned.
Assemble joints by sequencing bolt tightening to make initial contact of flanges and
gaskets as flat and parallel as possible. Use suitable lubricants on bolt threads. Tighten
bolts gradually and uniformly using torque wrench.

B. Plastic Pressure Piping Gasketed Joints: Join according to ASTM D3139.

C. Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D3212.
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3.15 PIPING CONNECTIONS

A. Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping 2-inch NPS and smaller, adjacent to each control valve and at
final connection to each piece of equipment with 2-inch NPS or smaller threaded pipe
connection.

2. Install flanges, in piping 2-1/2-inch NPS and larger, adjacent to flanged valves and at final

connection to each piece of equipment with flanged pipe connection.

3.16 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
A. Install equipment to provide maximum possible headroom, if mounting heights are not indicated.

B. Install equipment according to approved submittal data. Portions of the Work are shown only in
diagrammatic form. Refer conflicts to Architect/Engineer.

C. Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

D. Install life support equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.

E. Install equipment giving right of way to piping installed at required slope.

F. Install flexible connectors on equipment side of shutoff valves, horizontally and parallel to
equipment shafts if possible.

G. Bare, scratched or marred areas on equipment shall be cleaned and touched up with the same paint
as applied at the factory or approved substitute.

3.17 CONCRETE BASES

A. Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer’s
written instructions at project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both
directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch centers around the full perimeter of the base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use supported equipment manufacturer’s setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

5. Install anchor bolts to elevations required for proper attachment to supported equipment.

6. Install anchor bolts according to anchor-bolt manufacturer’s written instructions.

7. Use 3000-psi, 28-day compressive-strength concrete.
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8. Pads poured on reinforced concrete slabs shall have 6 x 6 x 10/10 welded wire fabric and
shall be doweled to the slab. Self-supporting isolating pads shall have #4 reinforcing bars
at 12 inches center to center each way and shall have an expansion joint around the
perimeter of the adjoining slab.

9. Install concrete inertia bases under base mounted pumps that are structurally supported
above the ground. See drawings for detail, and fabricate/install per, Mason Industries
recommendations.

3.18 ERECTION OF METAL SUPPORTS AND ANCHORAGE

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to
support and anchor mechanical materials and equipment.

B. Field Welding: Comply with AWS D1.1, "Structural Welding Code--Steel."

C. Metal supports and/or anchorage, except stainless steel or aluminum, shall be primed and then
painted with at least two coats of epoxy paint.

3.19 GROUTING

A. Install nonmetallic, nonshrink, grout for mechanical equipment base bearing surfaces, pump and
other equipment base plates, and anchors. Mix grout according to manufacturer's written
instructions.
Clean surfaces that will come into contact with grout.

Provide forms as required for placement of grout.

Avoid air entrapment during placing of grout.

m o 0w

Place grout, completely filling equipment bases.

M

Place grout on concrete bases to provide smooth bearing surface for equipment.

Q

Place grout around anchors.

H. Cure placed grout according to manufacturer's written instructions.

3.20 LUBRICATION

A. Contractor shall run in all bearings and, after they are run in, shall drain and flush bearings and
refill with a new oil charge. Equipment shall be so arranged that tools (screwdrivers, wrenches,
etc.) will not be required to make lubrication points accessible. Extensions on grease or oil fittings
shall be provided where required for access to lubricate and shall be vertical and upright.
Contractor shall lubricate all equipment immediately prior to acceptance by Owner.
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3.21 TEST REPORTS

A. Upon completion of the work, the entire system shall be tested and proven for capacity of
equipment, balance of system, proper operation of controls, and comfort of conditioned spaces.
Contractor shall take water flow readings and submit copy of same to demonstrate proper flow
according to the performances shown on the plans and noted in the specifications. All motors shall
be checked for overload. Lubricate all moving parts and clean or replace filters.

B. Submit three (3) copies of all tests to the Architect/Engineer for review prior to date of substantial
completion.

C. All equipment and systems discrepancies shall be corrected prior to final acceptance.

END OF SECTION 225150
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SECTION 23 05 00 - BASIC HVAC REQUIREMENTS

PART 1 - GENERAL
11 SECTION INCLUDES

A. Requirements applicable to all Division 23 Sections. Also refer to Division 1 - General
Requirements.

B. All materials and installation methods shall conform to the applicable standards,
guidelines and codes referenced in the specification section.

1.2 SCOPE OF WORK

A. This Specification and the associated drawings govern the furnishing, installing, testing
and placing into satisfactory operation the Mechanical Systems.

B. Each Contractor shall provide all new materials indicated on the drawings and/or in these
specifications, and all items required to make his portion of the Mechanical Work a
finished and working system.

13 ALTERNATES
A. Alternate Bid 6: Add alternate for constructing Bear Den at corner.

14 DIVISION OF WORK BETWEEN MECHANICAL, ELECTRICAL & CONTROL
CONTRACTORS

A. Definitions:

1. "Mechanical Contractors" refers to the following:
a. Plumbing Contractor.
b. Air Conditioning and Ventilating Contractor.
C. Fire Protection Contractor.
d. Testing, Adjusting, and Balancing Contractor.

2. Motor Control Wiring: The wiring associated with the remote operation of the
magnetic coils of magnetic motor starters or relays, or the wiring that permits
direct cycling of motors by means of devices in series with the motor power
wiring. In the latter case the devices are usually single phase and are usually
connected to the motor power wiring through a manual motor starter having
"Manual-Off-Auto” provisions.

3. Control devices such as start-stop push buttons, thermostats, pressure switches,
flow switches, relays, etc., generally represent the types of equipment associated
with motor control wiring.

4. Motor control wiring is single phase and usually 120 volts. In some instances,
the voltage will be the same as the motor power wiring. Generally, where the
motor power wiring exceeds 120 volts, a control transformer is used to give a
control voltage of 120 volts.
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5.

Temperature Control Wiring: The wiring associated with the operation of a
motorized damper, solenoid valve or motorized valve, etc., either modulating or
two-position, as opposed to wiring which directly powers or controls a motor
used to drive equipment such as fans, pumps, etc.

a. This wiring will be from a 120 volt source and may continue as 120 volt,
or be reduced in voltage (24 volt) in which case a control transformer
shall be furnished as part of the temperature control wiring.

Control Motor: An electric device used to operate dampers, valves, etc. It may
be two-position or modulating. Conventional characteristics of such a motor are
24 volts, 60 cycles, 1 phase, although other voltages may be encountered.

B. General:

1.

The purpose of these Specifications is to outline the Electrical and Mechanical
Contractor's responsibilities related to electrical work required for items such as
temperature controls, mechanical equipment, fans, chillers, compressors and the
like. The exact wiring requirements for much of the equipment cannot be
determined until the systems have been selected and submittals reviewed.
Therefore, the electrical drawings show only known wiring related to such items.
All wiring not shown on the electrical drawings, but required for mechanical
systems, is the responsibility of the Mechanical Contractor.

Where the drawings require the Electrical Contractor to wire between equipment
furnished by the Mechanical Contractor, such wiring shall terminate at terminals
provided in the equipment. The Mechanical Contractor shall provide complete
wiring diagrams and supervision to the Electrical Contractor and designate the
terminal numbers for correct wiring.

All electrical work shall conform to the National Electrical Code. All provisions
of the Electrical Specifications concerning wiring, protection, etc., apply to
wiring provided by the Mechanical Contractor unless noted otherwise.

All Contractors shall establish utility elevations prior to fabrication and shall
coordinate their material and equipment with other trades. When a conflict
arises, priority is as follows:

Light fixtures.

Gravity flow piping, including steam and condensate.
Electrical busduct.

Sheet metal.

Electrical cable trays, including access space.
Sprinkler piping and other piping.

Electrical conduits and wireway.

@me o0 o

C. Mechanical Contractor's Responsibility:

1.
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Assumes responsibility for internal wiring of all equipment provided by the
Mechanical Contractor, for example:

a. Computer Room Air Conditioning Units.

23 0500 BASIC HVAC REQUIREMENTS - 2



13046 HENRY VILAS 200 230500
CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

b. Condensing Units.

C. Make-Up Air Units.

d. Packaged Rooftop Units.

2. Assumes all responsibility for the Temperature Control wiring, when the
Temperature Control Contractor is a Subcontractor to the Mechanical Contractor.

3. Temperature Control Subcontractor's Responsibility:

a. Wiring of all devices needed to make the Temperature Control System
functional.

b. Verifying any control wiring on the electrical drawings as being by the
Electrical Contractor. All wiring required for the Control System, but
not shown on the electrical drawings, is the responsibility of the
Temperature Control Subcontractor.

C. Coordinating equipment locations (such as P.E.'s, E.P.'s, relays,
transformers, etc.) with the Electrical Contractor, where wiring of the
equipment is by the Electrical Contractor.

4. This Contractor is responsible for coordination of utilities with all other
Contractors. If any field coordination conflicts are found, the Contractor shall
coordinate with other Contractors to determine a viable layout.

D. Electrical Contractor's Responsibility:

1. Provides all combination starters, manual starters and disconnect devices shown
on the Electrical Drawings or indicated to be by the Electrical Contractor on the
Mechanical Drawings or Specifications.

2. Installs and wires all remote control devices furnished by the Mechanical
Contractor or Temperature Control Subcontractor when so noted on the Electrical
Drawings.

3. Provides motor control and temperature control wiring, where so noted on the
drawings.

4. Furnishes, installs and connects all relays, etc., for automatic shutdown of certain
fans upon actuation of the Fire Alarm System as indicated and specified in
Division 28.

5. This Contractor is responsible for coordination of utilities with all other

Contractors. If any field coordination conflicts are found, the Contractor shall
coordinate with other Contractors to determine a viable layout.

1.5 QUALITY ASSURANCE

A. Contractor’s Responsibility Prior to Submitting Pricing Data:

1.
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The Contractor is responsible for constructing complete and operating systems.
The Contractor acknowledges and understands that the Contract Documents are a
two-dimensional representation of a three-dimensional object, subject to human
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interpretation. This representation may include imperfect data, interpreted codes,
utility guidelines, three-dimensional conflicts, and required field coordination
items. Such deficiencies can be corrected when identified prior to ordering
material and starting installation. The Contractor agrees to carefully study and
compare the individual Contract Documents and report at once in writing to the
Design Team any deficiencies the Contractor may discover. The Contractor
further agrees to require each subcontractor to likewise study the documents and
report at once any deficiencies discovered.

2. The Contractor shall resolve all reported deficiencies with the Architect/Engineer
prior to awarding any subcontracts, ordering material, or starting any work with
the Contractor’s own employees. Any work performed prior to receipt of
instructions from the Design Team will be done at the Contractor’s risk.

B. Qualifications:

1. Only products of reputable manufacturers are acceptable.

2. All Contractors and subcontractors shall employ only workers skilled in their
trades.

C. Compliance with Codes, Laws, Ordinances:

1. Conform to all requirements of the City of Madison, Wisconsin Codes, Laws,
Ordinances and other regulations having jurisdiction.

2. Conform to all State Codes.

3. If there is a discrepancy between the codes and regulations and these
specifications, the Architect/Engineer shall determine the method or equipment
used.

4. If the Contractor notes, at the time of bidding, any parts of the drawings or
specifications that do not comply with the codes or regulations, he shall inform
the Architect/Engineer in writing, requesting a clarification. If there is
insufficient time for this procedure, he shall submit with his proposal a separate
price to make the system comply with the codes and regulations.

5. All changes to the system made after letting of the contract, to comply with codes
or requirements of Inspectors, shall be made by the Contractor without cost to the
Owner.

6. If there is a discrepancy between manufacturer's recommendations and these
specifications, the manufacturer's recommendations shall govern.

7. All rotating shafts and/or equipment shall be completely guarded from all
contact. Partial guards and/or guards that do not meet all applicable OSHA
standards are not acceptable. Contractor is responsible for providing this
guarding if it is not provided with the equipment supplied.

D. Permits, Fees, Taxes, Inspections:
1. Procure all applicable permits and licenses.

RFB NO. 313086
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2. Abide by all laws, regulations, ordinances, and other rules of the State or Political
Subdivision where the work is done, or as required by any duly constituted public
authority.

3. Pay all charges for permits or licenses.

4. Pay all fees and taxes imposed by the State, Municipal and/or other regulatory
bodies.

5. Pay all charges arising out of required inspections by an authorized body.

6. Pay all charges arising out of required contract document reviews associated with
the project and as initiated by the Owner or authorized agency/consultant.

7. Where applicable, all fixtures, equipment and materials shall be approved or
listed by Underwriter’s Laboratories, Inc.

E. Examination of Drawings:

1. The drawings for the mechanical work are completely diagrammatic, intended to
convey the scope of the work and to indicate the general arrangements and
locations of equipment, outlets, etc., and the approximate sizes of equipment.

2. Contractor shall determine the exact locations of equipment and rough-ins, and
the exact routing of pipes and ducts to best fit the layout of the job.

3. Scaling of the drawings is not sufficient or accurate for determining these
locations.

4. Where job conditions require reasonable changes in indicated arrangements and
locations, such changes shall be made by the Contractor at no additional cost to
the Owner.

5. Because of the scale of the drawings, certain basic items, such as fittings, boxes,
valves, unions, etc., may not be shown, but where required by other sections of
the specifications or required for proper installation of the work, such items shall
be furnished and installed.

6. If an item is either on the drawings or in the specifications, it shall be included in
this contract.

7. Determination of quantities of material and equipment required shall be made by
the Contractor from the documents. Where discrepancies arise between
drawings, schedules and/or specifications, the greater number shall govern.

8. Where used in mechanical documents, the word "furnish™ shall mean supply for

RFB NO. 313086

use, the word "install" shall mean connect complete and ready for operation, and
the word "provide" shall mean to supply for use and connect complete and ready
for operation.

a. Any item listed as furnished shall also be installed, unless otherwise
noted.
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b. Any item listed as installed shall also be furnished, unless otherwise
noted.
F. Field Measurements:

1.

Verify all pertinent dimensions at the job site before ordering any materials or
fabricating any supports, pipes or ducts.

G. Electronic Media/Files:

1.

2.

1.6 SUBMITTALS

Construction drawings for this project have been prepared utilizing Revit MEP.

Contractors and Subcontractors may request electronic media files of the contract
drawings and/or copies of the specifications. Specifications will be provided in
PDF format.

Upon request for electronic media, the Contractor shall complete and return a
signed “Electronic File Transmittal” form provided by KIWW.

If the information requested includes floor plans prepared by others, the
Contractor will be responsible for obtaining approval from the appropriate
Design Professional for use of that part of the document.

The electronic contract documents can be used for preparation of shop drawings
and as-built drawings only. The information may not be used in whole or in part
for any other project.

The drawings prepared by KJWW for bidding purposes may not be used directly
for ductwork layout drawings or coordination drawings.

The use of these CAD documents by the Contractor does not relieve them from
their responsibility for coordination of work with other trades and verification of
space available for the installation.

The information is provided to expedite the project and assist the Contractor with
no guarantee by KIWW as to the accuracy or correctness of the information
provided. KIWW accepts no responsibility or liability for the Contractor’s use of
these documents.

A. Submittals shall be required for the following items, and for additional items where
required elsewhere in the specifications or on the drawings.

1.

RFB NO. 313086

Submittals list:

Referenced Specification Section Submittal Item

230593 Testing, Adjusting, and Balancing

233423 Power Ventilators

23 37 00 Grilles, Registers, and Diffusers

2374 11 Rooftop Air Conditioning Units
2374 23.13 Gas Fired Make-Up Air Units

238200 Terminal Heat Transfer Equipment

23 0500 BASIC HVAC REQUIREMENTS - 6
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Referenced Specification Section Submittal Item

238300 Radiant Floor Heating Systems

B. In addition to the provisions of Division 1, the following provisions are required:

1.

10.

11.

RFB NO. 313086

Submittals shall include all fabrication, erection, layout, and setting drawings;
manufacturers' standard drawings; schedules; descriptive literature, catalogs and
brochures; performance and test data; wiring and control diagrams; and all other
drawings and descriptive data of materials of construction as may be required to
show that the materials, equipment or systems and the location thereof conform
to the requirements of the contract documents.

The Contractor shall submit one electronic copy of each shop drawing for review
by the Architect/Engineer BEFORE releasing any equipment for manufacture or
shipment.

Shop drawings which are larger than 11"x 17" or are plan size layout or erection
drawings such as ductwork layout drawings shall be submitted on reproducible
media. Submit one reproducible and one print of each drawing or plan. All
Contractor approval stamps shall be made on the reproducible.

The Contractor shall thoroughly review and approve all shop drawings before
submitting them to the Architect/Engineer. CONTRACTOR’S APPROVAL
STAMP IS REQUIRED ON ALL SUBMITTALS. APPROVAL WILL
INDICATE THE CONTRACTOR'S REVIEW of all material and a COMPLETE
UNDERSTANDING OF EXACTLY WHAT IS TO BE FURNISHED.
Contractor shall clearly mark all deviations from the contract documents on all
submittals. IF DEVIATIONS ARE NOT MARKED BY THE CONTRACTOR,
THEN THE ITEM SHALL BE REQUIRED TO MEET ALL DRAWING AND
SPECIFICATION REQUIREMENTS.

The Contractor shall clearly mark each item with the same nomenclature applied
on the drawings or in the specifications.

The Contractor shall clearly indicate the size, finish, material, etc.

Assemble and submit by specification section numbers for all submittals. All
sets shall be identical and contain an index of the items enclosed with a general
topic description on the cover.

Each set shall be bound in a manufacturer's folder or inside of a manila file
folder.

Where more than one model is shown on a manufacturer's sheet, the Contractor
shall clearly indicate exactly which item and which data is relevant to the work.

Failure to comply with the above shall be reason to resubmit all shop drawing
submittals.

The Architect/Engineer's responsibility shall be to review one set of shop

drawing submittals for each product. If the first submittal is incomplete or does
not comply with the drawings and/or specifications, the Contractor shall be

23 0500 BASIC HVAC REQUIREMENTS -7
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responsible to bear the cost for the Architect/Engineer to recheck and handle the
additional shop drawing submittals.

EQUIPMENT SUPPLIERS' INSPECTION

A.

The following equipment shall not be placed in operation until a competent installation
and service representative of the manufacturer has inspected the installation and certified
that the equipment is properly installed, adjusted and lubricated; that preliminary
operating instructions have been given; and that the equipment is ready for operation:

1. Condensing Units
2. Gas Fired Make-Up Air Units

Contractor shall arrange for and obtain supplier's on-site inspection(s) at proper time(s) to
assure each phase of equipment installation and/or connection is in accordance with the
manufacturer's instructions.

Submit copies of start-up reports to the Architect/Engineer and include copies of Owner’s
Operation and Maintenance Manuals.

PRODUCT DELIVERY, STORAGE, HANDLING & MAINTENANCE

A

Exercise care in transporting and handling to avoid damage to materials. Store materials
on the site to prevent damage. Keep materials clean, dry and free from harmful
conditions. Immediately remove any materials that become wet or that are suspected of
becoming contaminated with mold or other organisms.

Keep all bearings properly lubricated and all belts properly tensioned and aligned.

Coordinate the installation of heavy and large equipment with the General Contractor
and/or Owner. If the Mechanical Contractor does not have prior documented experience
in rigging and lifting similar equipment, he/she shall contract with a qualified lifting and
rigging service that has similar documented experience. Follow all equipment lifting and
support guidelines for handling and moving.

Contractor is responsible for moving equipment into the building and/or site. Contractor
shall review site prior to bid for path locations and any required building modifications to
allow movement of equipment. Contractor shall coordinate his/her work with other
trades.

WARRANTY

A

Provide one-year warranty, unless otherwise noted, to the Owner for all fixtures,
equipment, materials, and workmanship.

The warranty period for all work in this Division of the specifications shall commence on
the date of final acceptance, unless a whole or partial system or any separate piece of
equipment or component is put into use for the benefit of any party other than the
installing contractor with prior written authorization. In this instance, the warranty period
shall commence on the date when such whole system, partial system or separate piece of
equipment or component is placed in operation and accepted in writing by the Owner.
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Warranty requirements shall extend to correction, without cost to the Owner, of all Work
found to be defective or nonconforming to the contract documents. The Contractor shall
bear the cost of correcting all damage resulting from defects or nonconformance with
contract documents.

1.10 INSURANCE

A

Contractor shall maintain insurance coverage as set forth in Division 0 of these
specifications.

1.11 MATERIAL SUBSTITUTION

A

Where several manufacturers’ names are given, the manufacturer for which a catalog
number is given is the basis for job design and establishes the quality required.

Equivalent equipment manufactured by the other named manufacturers may be used.
Contractor shall ensure that all items submitted by these other manufacturers meet all
requirements of the drawings and specifications, and fits in the allocated space.

Any material, article or equipment of other unnamed manufacturers which will
adequately perform the services and duties imposed by the design and is of a quality
equal to or better than the material, article or equipment identified by the drawings and
specifications may be used if approval is secured in writing from the Architect/Engineer
not later than ten days prior to the bid opening.

This Contractor assumes all costs incurred as a result of using the offered material, article
or equipment, on his part or on the part of other Contractors whose work is affected.

This Contractor may list voluntary add or deduct prices for alternate materials on the bid
form. These items will not be used in determining the low bidder.

All material substitutions requested later than ten (10) days prior to bid opening must be
listed as voluntary changes on the bid form.

PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

3.1 JOBSITE SAFETY

A

Neither the professional activities of the Architect/Engineer, nor the presence of the
Architect/Engineer or his or her employee and subconsultants at a construction site, shall
relieve the Contractor and other entity of their obligations, duties and responsibilities
including, but not limited to, construction means, methods, sequence, techniques or
procedures necessary for performing, superintending or coordinating all portions of the
work of construction in accordance with the contract documents and any health or safety
precautions required by any regulatory agencies. The Architect/Engineer and his or her
personnel have no authority to exercise any control over any construction contractor or
other entity or their employees in connection with their work or any health or safety
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precautions. The Contractor is solely responsible for jobsite safety. The
Architect/Engineer and the Architect/Engineer’s consultants shall be indemnified and
shall be made additional insureds under the Contractor’s general liability insurance

policy.

3.2 ARCHITECT/ENGINEER OBSERVATION OF WORK

A

The Contractor shall provide seven (7) calendar days’ notice to the Architect/Engineer
prior to:

1. Installing hard or suspended ceilings and soffits.

The Architect/Engineer will have the opportunity to review the installation and provide a
written report noting deficiencies requiring correction. The Contractor’s schedule shall
account for these reviews and show them as line items in the approved schedule.

Above-Ceiling Final Observation

1. All work above the ceilings must be complete prior to the Architect/Engineer’s
review. This includes, but is not limited to:

a. Duct wall penetrations are sealed.
b. Main, branch and flexible ducts are installed.
C. Diffusers, registers and grilles are installed and connected to ductwork.
2. In order to prevent the Above-Ceiling Final Observation from occurring too

early, the Contractor shall review the status of the work and certify, in writing,
that the work is ready for the Above-Ceiling Final Observation.

3. It is understood that if the Architect/Engineer finds the ceilings have been
installed prior to this review and prior to 7 days elapsing, the Architect/Engineer
may not recommend further payments to the contractor until such time as full
access has been provided.

3.3 PROJECT CLOSEOUT

A

B.

C.

The following paragraphs supplement the requirements of Division 1.
Final Jobsite Observation:

1. In order to prevent the Final Jobsite Observation from occurring too early, the
Contractor is required to review the completion status of the project and certify
that the job is ready for the final jobsite observation.

2. It is understood that if the Architect/Engineer finds the job not ready for the final
observation and that additional trips and observations are required to bring the
project to completion, the costs incurred by the Architect/Engineer’s additional
time and expenses will be deducted from the Contractor’s contract retainage prior
to final payment at the completion of the job.

Before final payment is authorized, This Contractor must submit the following:

1. Operation and maintenance manuals with copies of approved shop drawings.
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2.

Record documents including marked-up or reproducible drawings and
specifications.

A report documenting the instructions given to the Owner's representatives
complete with the number of hours spent in the instruction. The report shall bear
the signature of an authorized agent of This Contractor and shall be signed by the
Owner's representatives.

Start-up reports on all equipment requiring a factory installation inspection or
start-up.

Provide spare parts, maintenance, and extra materials in quantities specified in
individual specification sections. Deliver to project site and place in location as
directed; receipt by Architect/Engineer required prior to final payment approval.

3.4 OPERATION AND MAINTENANCE INSTRUCTIONS

A. Submit three properly indexed and bound copies, in ‘D’ Ring style notebooks, of the
Operations and Maintenance Instructions to the Architect/Engineer. Make all corrections
or additions required.

B. Manuals shall be completed and in the Owner's possession prior to Owner's acceptance
and at least 10 days prior to instruction of operating personnel.

C. Operation and maintenance data shall consist of written instructions for the care,
maintenance, and operation of all equipment and systems. Include all instruction books,
cards, and manuals furnished with the equipment.

D. Operation and Maintenance Instructions shall include:

1.

RFB NO. 313086

Notebooks shall be heavy duty locking three ring binders and incorporate clear
vinyl sheet sleeves on the front cover and spine for slip-in labeling. “Peel and
stick” labels are not acceptable. Sheet lifters shall be supplied at the front of
each notebook. Provide “Wilson-Jones” or equal, color black. Size notebooks a
minimum of 1/2" thicker than material for future inserts. Label the spine and
front cover of each notebook. If more than one notebook is required, label in
consecutive order. For example; 1 of 2, 2 of 2. No other forms of binding will
be acceptable.

Prepare binder covers (front and spine) with printed title “Operation and
Maintenance Instructions”, Title of project and subject matter of binder when
multiple binders are required.

Title page with project title, Architect, Engineer, Contractor, and Subcontractors
with addresses, telephone numbers, and contacts.

Table of Contents describing all index tabs.

Listing of all Subcontractors and major equipment suppliers with addresses,
telephone numbers, and contacts.

Index tabs dividing information by specification section, major equipment, or
systems. All tab titling shall be clearly printed under reinforced plastic tabs. All
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equipment shall be labeled to match the identification in the construction

documents.
7. Copies of warranties.
8. Copies of all final approved shop drawings and submittals. Include

Architect/Engineer’s shop drawing review comments.

INSTRUCTING THE OWNER'S REPRESENTATIVES

A.

Adequately instruct the Owner's designated representatives in the maintenance, care, and
operation of all systems installed under this contract.

Provide verbal and written instructions to the Owner's representatives by FACTORY
PERSONNEL in the care, maintenance, and operation of the equipment and systems.

The instructions shall include:

1. Explanation of all air handling systems.

2. Temperature control system operation including calibration, adjustment and
proper operating conditions of all sensors.

3. Maintenance of equipment.

4. Start-up procedures for all major equipment.

5 Explanation of seasonal system changes.

The Architect/Engineer shall be notified of the time and place instructions will be given
to the Owner's representatives so he or his representative can attend if desired.

Minimum hours of instruction for each item shall be:

1. Air Handling System(s) - 8 hours.
2. Exhaust System(s) - 1 hour.
3. Controls — 4 hours.

Operating Instructions:

1. Contractor is responsible for all instructions to the Owner's representatives for
the mechanical and control systems.

2. If the Contractor does not have staff that can adequately provide the required
instructions he shall include in his bid an adequate amount to reimburse the
Owner for the Architect/Engineer to perform these services.

SYSTEM COMMISSIONING

A.

The mechanical systems shall be complete and operating. System start-up, testing,
balancing, and satisfactory system performance is the responsibility of the Contractor.
This includes calibration and adjustments of all controls, noise level adjustments and
final comfort adjustments as required.

Operate all HVAC systems continuously for at least one week prior to occupancy to bring
construction materials to suitable moisture levels. Areas with mechanical cooling shall be
maintained below 60% RH.
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Contractor shall adjust the mechanical systems and controls at season changes during the
one year warranty period, as required, to provide satisfactory operation and to prove
performance of all systems in all seasons.

All operating conditions and control sequences shall be tested during the start-up period.
Test all interlocks, safety shutdowns, controls, and alarms.

The Contractor, subcontractors, and equipment suppliers shall have skilled technicians to
ensure that all systems perform properly. If the Architect/Engineer is requested to visit
the job site for trouble shooting, assisting in start-up, obtaining satisfactory equipment
operation, resolving installation and/or workmanship problems, equipment substitution
issues or unsatisfactory system performance, including call backs during the warranty
period, through no fault of the design; the Contractor shall reimburse the Owner on a time
and materials basis for services rendered at the Architect/Engineer's standard hourly rates
in effect when the services are requested. The Contractor shall pay the Owner for
services required that are product, installation or workmanship related. Payment is due
within 30 days after services are rendered.

3.7 RECORD DOCUMENTS

A

The following paragraph supplements Division 1 requirements:

Contractor shall maintain at the job site a separate and complete set of mechanical
drawings and specifications on which he shall clearly and permanently mark in complete
detail all changes made to the mechanical systems.

Mark drawings to indicate revisions to piping and ductwork, size and location, both
exterior and interior; including locations of coils, dampers, other control devices, filters,
and other units requiring periodic maintenance or repair; actual equipment locations,
dimensioned from column lines; actual inverts and locations of underground piping;
concealed equipment, dimensioned from column lines; mains and branches of piping
systems, with valves and control devices located and numbered, concealed unions
located, and with items requiring maintenance located (e.g., traps, strainers, expansion
compensators, tanks, etc.); Change Orders; concealed control system devices.

Mark specifications to show approved substitutions; Change Orders, and actual
equipment and materials used.

Record changes daily and keep the marked drawings available for the
Architect/Engineer's examination at any normal work time.

Upon completing the job, and before final payment is made, give the marked-up
drawings to the Architect/Engineer.

3.8 PAINTING

A

Paint all equipment that is marred or damaged prior to the Owner's acceptance. Paint and
color shall match original equipment paint and shall be obtained from the equipment
supplier if available.

Equipment in finished areas that will be painted to match the room decor will be painted
by others. Should this Contractor install equipment in a finished area after the area has
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been painted, he shall have the equipment and all its supports, hangers, etc., painted to
match the room decor.

Equipment cabinets, casings, covers, metal jackets, etc., in equipment rooms or concealed
spaces, shall be furnished in standard or prime finish, free from scratches, abrasions,
chips, etc.

Equipment in occupied spaces, or if standard to the unit, shall have a baked primer with
baked enamel finish coat free from scratches, abrasions, chips, etc. If color option is
specified or is standard to the unit, this Contractor shall, before ordering, verify with the
Architect/Engineer his color preference and furnish this color.

Paint all equipment in unfinished areas such as boiler room, mechanical spaces, storage
room, etc., furnished by this Contractor. Equipment furnished with a factory coat of paint
and enamel need not be painted, provided the factory applied finish is not marred or
spattered. If so, equipment shall be refinished with the same paint as was factory applied.

After surfaces have been thoroughly cleaned and are free of oil, dirt, and other foreign
matter; paint all pipes and equipment with the following:

1. Bare Metal Surfaces - Apply one coat of primer suitable for the metal being
painted. Finish with two coats of Alkyd base enamel paint.

2. Insulated Surfaces - Paint insulation jackets with two coats of semi-gloss acrylic
latex paint.

ADJUST AND CLEAN

A.

C.

Thoroughly clean all equipment and systems prior to the Owner's final acceptance of the
project. Clean all foreign paint, grease, oil, dirt, labels, stickers, and other foreign
material from all equipment.

Clean all drain pans and areas where moisture is present. Immediately report any mold,
biological growth, or water damage.

Remove all rubbish, debris, etc., accumulated during construction from the premises.

SPECIAL REQUIREMENTS

A

Contractor shall coordinate the installation of all equipment, valves, dampers, operators,
etc., with other trades to maintain clear access area for servicing.

All equipment shall be installed in such a way to maximize access to parts needing
service or maintenance. Review the final field location, placement, and orientation of
equipment with the Owner’s designated representative prior to setting equipment.

Installation of equipment or devices without regard to coordination of access
requirements and confirmation with the Owner’s designated representative will result in
removal and reinstallation of the equipment at the Contractor’s expense.

END OF SECTION 23 05 00
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SECTION 23 05 29 - HVAC SUPPORTS AND ANCHORS

PART 1 - GENERAL
11 SECTION INCLUDES

A. Equipment Bases and Supports.

B. Sleeves and Seals.
C. Cutting of Openings.
D. Escutcheon Plates and Trim.

1.2 WORK FURNISHED BUT INSTALLED UNDER OTHER SECTIONS

A. Furnish sleeves and hanger inserts to General Contractor for placement into formwork.

PART 2 - PRODUCTS
2.1 FOUNDATIONS, BASES, AND SUPPORTS
A Basic Requirements:

1. Furnish and install foundations, bases, and supports (not specifically indicated on
the Drawings or in the Specifications of either the General Construction or
Mechanical work as provided by another Contractor) for mechanical equipment.

2. All concrete foundations, bases and supports, shall be reinforced. All steel bases
and supports shall receive a prime coat of zinc chromate or red metal primer.
After completion of work, give steel supports a final coat of gray enamel.

B. Equipment Roof Support (Curbs and Rails):

1. Rooftop equipment such as packaged air handling units, roof hoods and rooftop
exhaust fans shall be provided with curbs by the unit manufacturer.

2. Where not furnished with rooftop equipment, provide prefabricated curbs or rails
as follows:
a. 12" high above the top surface of the roof (not the roof structure).
b. 14 or 18 gauge galvanized sheet metal, as required for the equipment
weight.
C. Internal reinforcing.
d. Pressure treated wood nailer.
e. 18 gauge counter flashing completely covering nailer.
f. Factory insulated with rigid fiberglass.
3. Match units to the building roof with either a raised cant to match roof insulation

(for built-up roofs), or with no cant (for single-ply roofs).

4. Where legs of equipment rest on rails, provide 1/4" bent plates 18” long.
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5. Acceptable Manufacturers: Thy, Pate, United, Roof Products Systems or Portals
Plus.

6. Equipment requiring curbs or rails is as follows:
a. Condensing Units

2.2 OPENINGS IN FLOORS, WALLS AND CEILINGS

A. Exact locations of all openings for the installation of materials shall be determined by the
Contractor and given to the General Contractor for installation or construction as the
structure is built.

B. Coordinate all openings with other Contractors.

C. Hire the proper tradesman and furnish all labor, material and equipment to cut openings
in or through existing structures, or openings in new structures that were not installed, or
additional openings. Repair all spalling and damage to the satisfaction of the
Architect/Engineer. Make saw cuts before breaking out concrete to ensure even and
uniform opening edges.

D. Said cutting shall be at the complete expense of each Contractor. Failure to coordinate
openings with other Contractors shall not exempt the Contractor from providing openings
at his expense.

E. Do not cut structural members without written approval of the Architect or Structural
Engineer.

2.3 SLEEVES AND LINTELS

A. Each Contractor shall provide sleeves and lintels for all duct openings required for the
Contractor’s work in masonry walls and floors, unless specifically shown as being by
others.

B. Fabricate all sleeves from standard weight black steel pipe or as indicated on the

drawings. Provide continuous sleeve. Cut or split sleeves are not acceptable.

C. Fabricate all lintels for masonry walls from structural steel shapes or as indicated on the
drawings. Have all lintels approved by the Architect or Structural Engineer.

D. Sleeves shall not penetrate structural members or masonry walls without approval from
the Structural Engineer. Sleeves shall then comply with the Architect/Engineer’s design.

E. Size sleeves large enough to allow expansion and contraction movement. Provide
continuous insulation wrapping.

24 ESCUTCHEON PLATES AND TRIM

A. Install galvanized steel (unless otherwise indicated) trim strip to cover vacant space and
raw construction edges of all rectangular openings in finished rooms. This includes pipe
openings.
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2.5 FINISH
A. Prime coat exposed steel hangers and supports. Hangers and supports in crawl spaces,
pipe shafts, and suspended ceiling spaces are not considered exposed.
PART 3 - EXECUTION

3.1 HVAC SUPPORTS AND ANCHORS

A. General Installation Requirements:
1. Install all items per manufacturer's instructions.
B. Supports Requirements:
1. Where building structural steel is fireproofed, all hangers, clamps, auxiliary steel,

etc., which attach to it shall be installed prior to application of fireproofing.
Repair all fireproofing damaged during pipe installation.

2. Furnish, install and prime all auxiliary structural steel for support of piping
systems that are not shown on the Drawings as being by others.

3. Install hangers and supports complete with lock nuts, clamps, rods, bolts,
couplings, swivels, inserts and required accessories.

C. Do not exceed 25 Ibs. per hanger and a minimum spacing of 2’-0” on center when
attaching to metal roof decking (limitation not required with concrete on metal
deck). This 25 Ibs. load and 2’-0” spacing include adjacent electrical and architectural
items hanging from deck. If the hanger restrictions cannot be achieved, supplemental
framing off steel framing will need to be added.

D. Do not exceed the manufacturer's recommended maximum load for any hanger or
support.

END OF SECTION 23 05 29
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SECTION 23 05 53 - HVAC IDENTIFICATION

PART 1 - GENERAL

11 SECTION INCLUDES

A. Identification of products installed under Division 23.

PART 2 - PRODUCTS

2.1 ACCEPTABLE

MANUFACTURERS

A 3M, Bunting, Calpico, Craftmark, Emedco, Kolbi Industries, Seton, W.H. Brady,
Marking Services.

2.2 MATERIALS

A. Plastic Nameplates: Laminated three-layer phenolic with engraved black, 1/4" minimum
letters on light contrasting background.

B. Aluminum Nameplates: Black enamel background with natural aluminum border and
engraved letters furnished with two mounting holes and screws.

PART 3 - EXECUTION
3.1 INSTALLATIO
A. Install a

B. Degreas

N
Il products per manufacturer’s recommendations.

e and clean surfaces to receive adhesive for identification materials.

C. Equipment:

1.

All equipment not easily identifiable such as controls, relays, gauges, etc.; and all
equipment in an area remote from its function such as air handling units, exhaust
fans, filters, reheat coils, dampers, etc.; shall have nameplates or plastic tags
listing name, function, and drawing symbol. Do not label exposed equipment in
public areas.

Fasten nameplates or plastic tags with stainless steel self-tapping screws or
permanently bonding cement.

Mechanical equipment that is not covered by the U.S. National Appliance Energy
Conservation Act (NAECA) of 1987 shall carry a permanent label installed by
the manufacturer stating that the equipment complies with the requirements of
Standard 90.1.

END OF SECTION 23 05 53
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

11

1.2

13

14

15

SECTION INCLUDES

A

Testing, adjusting, and balancing of air systems.

QUALITY ASSURANCE

A. Agency shall be a company specializing in the adjusting and balancing of systems
specified in this section with minimum three years’ experience. Perform work under
supervision of AABC Certified Test and Balance Engineer, NEBB Certified Testing,
Balancing and Adjusting Supervisor, SMARTA Certified Air and Hydronic Balancer, or
TABB Certified Supervisor.

B. Work shall be performed in accordance with the requirements of the references listed at
the start of this section.

REFERENCES

A. AABC - National Standards for Total System Balance, 2002.

B ADC - Test Code for Grilles, Registers, and Diffusers.

C. AMCA - Publication 203-90; Field Performance Measurement of Fan Systems.

D ASHRAE - 2003 HVAC Applications Handbook; Chapter 37, Testing, Adjusting and
Balancing.

E. ASHRAE/ANSI - Standard 111-1988; Practices for Measurement, Testing, Adjusting and
Balancing of Building HVAC&R Systems.

F. NEBB - Procedural Standards for Testing, Adjusting and Balancing of Environmental
Systems, Sixth Edition, 1998.

G. SMACNA - HVAC Systems; Testing, Adjusting and Balancing, Third Edition, 2002.

H. TABB - International Standards for Environmental Systems Balance.

SUBMITTALS

A. Submit copies of report forms, balancing procedures, and the name and qualifications of
testing and balancing agency for approval within 30 days after award of Contract.

B. Submit four (4) certified copies of test reports to the Architect/Engineer for approval in

soft cover, 3-hole binder manuals, with cover identification. Include index page and
indexing tabs.

REPORT FORMS

A.

Submit reports on AABC, SMACNA or NEBB forms. Use custom forms approved by
the Architect/Engineer when needed to supply specified information.
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B. Include in the final report a schematic drawing showing each system component,
including balancing devices, for each system. Each drawing shall be included with the
test reports required for that system. The schematic drawings shall identify all testing
points and cross-reference these points to the report forms and procedures.

C. Refer to PART 4 for required reports.
1.6 WARRANTY/GUARANTEE

A. The TAB Contractor shall include an extended warranty of 90 days after owner receipt of
a completed balancing report, during which time the Owner may request a recheck of
terminals, or resetting of any outlet, coil, or device listed in the test report. This warranty
shall provide a minimum of 24 man-hours of onsite service time. If it is determined that
the new test results are not within the design criteria, the balancer shall rebalance the
system according to design criteria.

B. Warranty/Guarantee must meet one of the following programs: TABB International
Quiality Assurance Program, AABC National Project Performance Guarantee, NEBB’s
Conformance Certification.

1.7 SCHEDULING
A Coordinate schedule with other trades. Provide a minimum of seven days’ notice to all
trades and the Architect/Engineer prior to performing each test.
PART 2 - PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION
3.1 GENERAL REQUIREMENTS

A All procedures must conform to a published standard listed in Paragraph 1.2. All
equipment shall be adjusted in accordance with the manufacturer’s recommendations.
Any system not listed in this specification but installed under the contract documents
shall be balanced using a procedure from a published standard listed in Paragraph 1.2.

B. Recorded data shall represent actual measured or observed conditions.

C. Cut insulation, ducts, and equipment cabinets for installation of test probes to the
minimum extent necessary to allow adequate performance of procedures. After testing
and balancing is complete, close probe holes and patch insulation with new materials as
specified. Restore vapor barrier and finish as specified.

D. Permanently mark setting of dampers, and other adjustment devices allowing for settings
to be restored. Set and lock memory stops.

E. Leave systems in proper working order, replacing belt guards, closing access doors,

closing doors to electrical switch boxes, plugging test holes, and restoring thermostats to
specified settings.
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F. Installations with systems consisting of multiple components shall be balanced with all
system components operating.

3.2 EXAMINATION

A. Before beginning work, verify that systems are complete and operable. Ensure the
following:
1. General Equipment Requirements:
a. Equipment is safe to operate and in normal condition.
b. Equipment with moving parts is properly lubricated.
C. Temperature control systems are complete and operable.
d. Proper thermal overload protection is in place for electrical equipment.
e. Direction of rotation of all fans and pumps is correct.
f. Access doors are closed and end caps are in place.
2. Duct System Requirements:
a. All filters are clean and in place. If required, install temporary media.
b. Duct systems are clean and free of debris.
C. Manual volume dampers are in place, functional and open.
d. Air outlets are installed and connected.
e. Duct system leakage has been minimized.

Report any defects or deficiencies to Architect/Engineer.
Promptly report items that are abnormal or prevent proper balancing.

If, for design reasons, system cannot be properly balanced, report as soon as observed.

m o O

Beginning of work means acceptance of existing conditions.
33 PREPARATION

A. Provide instruments required for testing, adjusting, and balancing operations. Make
instruments available to the Architect/Engineer for spot checks during testing.

B. Instruments shall be calibrated within six months of testing performed for project, or
more recently if recommended by the instrument manufacturer.

3.4 INSTALLATION TOLERANCES

A + 10% of scheduled values:
1. Adjust air inlets and outlets to + 10% of scheduled values.

B. Adjust supply, return, and exhaust air-handling systems to +10% / -5% of scheduled
values.

35 ADJUSTING

A. After adjustment, take measurements to verify balance has not been disrupted or that
disruption has been rectified.
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B. Once balancing of systems is complete, at least one damper must be 100% open.
C. After testing, adjusting and balancing are complete, operate each system and randomly

check measurements to verify system is operating as reported in the report. Document

any discrepancies.

D. Contractor responsible for each motor shall also be responsible for replacement sheaves.

Coordinate with contractor.
3.6 SUBMISSION OF REPORTS

A. Fill in test results on appropriate forms.

PART 4 - SYSTEMS TO BE TESTED, ADJUSTED AND BALANCED
4.1 GENERAL REQUIREMENTS
A. Title Page:

Project name.

Project location.

Project Architect.

Project Engineer (KJWW Engineering Consultants).
Project General Contractor.

TAB Company name, address, phone number.

TAB Supervisor's name and certification number.
TAB Supervisor's signature and date.

Report date.

wCoNoGO~WNE

B. Report Index
C. General Information:

Test conditions.
Nomenclature used throughout report.

Test standards followed.
Any deficiencies noted.
Quality assurance statement.

ok~ E

D. Instrument List;

1. Instrument.
2. Manufacturer, model, and serial number.
3. Range.
4, Calibration date.

4.2 AIR SYSTEMS

A. Air Moving Equipment:

1. General Requirements:
a. Drawing symbol.

Notable system characteristics/discrepancies from design.
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Location.

Manufacturer, model, arrangement, class, discharge.

Fan RPM.

Multiple RPM fan curve with operating point marked. (Obtain from

equipment supplier).

f. Final frequency of motor at maximum flow rate (on fans driven by
VFD).

Flow Rate:

a. Supply flow rate (cfm): specified and actual.

b. Return flow rate (cfm): specified and actual.

C. Outside flow rate (cfm): specified and actual.

d. Exhaust flow rate (cfm): specified and actual.

Pressure Drop and Pressure:

a. Filter pressure drop: specified and actual.

b. Total static pressure: specified and actual. (Indicate if across fan or
external to unit).

C. Inlet pressure.

d. Discharge pressure.

a0 o

B. Fan Data:

NG~ ONE

Drawing symbol.

Location.

Manufacturer and model.

Flow rate (cfm): specified and actual.

Total static pressure: specified and actual. (Indicate measurement locations).
Inlet pressure.

Discharge pressure.

Fan RPM.

C. Electric Motors:

POONME

Drawing symbol of equipment served.

Manufacturer, Model, Frame.

Nameplate: HP, phase, service factor, RPM, operating amps, efficiency.
Measured: Amps in each phase.

D. Air Terminal (Inlet or Outlet):

couprwdE

Drawing symbol.

Room number/location.

Terminal type and size.

Velocity: specified and actual.

Flow rate (cfm): specified and actual.
Percent of design flow rate.

END OF SECTION 23 05 93
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SECTION 23 07 13 - DUCTWORK INSULATION

PART 1 - GENERAL
11 SECTION INCLUDES

A. Ductwork Insulation.
B. Insulation Jackets.

1.2 QUALITY ASSURANCE

A Applicator: Company specializing in ductwork insulation application with five years
minimum experience. When requested, installer shall submit manufacturer’s certificate
indicating qualifications.

B. Materials: UL listed in Category HNKT; flame spread/smoke developed rating of 25/50
in accordance with ASTM E84, NFPA 255, or UL 723.

C. Adhesives: UL listed, meeting NFPA 90A/90B requirements.

PART 2 - PRODUCTS
2.1 MATERIALS

A. Type A: Flexible Fiberglass - Outside Wrap; ANSI/ASTM C553; commercial grade;
0.28 maximum 'K" value at 75°F; foil scrim kraft facing, 1.0 Ib./cu. ft. density.

B. Type F: Flexible High Temperature Wrap; ASTM E2336 rating as 2-hour separation with
zero clearance to combustible materials over the full length. Material to be totally scrim
encapsulated. Material to be a minimum 1-1/2” thick with a minimum core density of 6
pcf. Wrap system should offer zero clearance to combustibles per ASTM E2336 at all
locations, comply with all applicable codes, and be approved by AHJ. If system is not
rated for zero clearance per ASTM E2336 at all locations with single layer, a two layer
system shall be provided with zero clearance per ASTM E2336 at all locations. Material
must be tested and listed for installation on grease ducts and installed per listed design.
Refer to Section 23 33 00 for prefabricated, pre-insulated access doors required for grease
duct systems.

2.2 JACKETS

A. Vapor Barrier Jackets: Kraft reinforced foil scrim vapor barrier with self-sealing
adhesive joints. Beach puncture resistance ratio of at least 25 units. Tensile strength: 35
psi minimum. Single, self-seal acrylic adhesive on longitudinal jacket laps and butt
strips.

PART 3 - EXECUTION
3.1 INSTALLATION

A. Install materials in accordance with manufacturer's instructions, codes, and industry
standards.
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B. Install materials after ductwork has been tested.

C. Clean surfaces for adhesives.

D. Provide insulation with vapor barrier when air conveyed may be below ambient
temperature.

E. Exterior Duct Wrap - Flexible, Type A:

1. Apply with edges tightly butted.

2. Cut slightly longer than perimeter of duct to insure full thickness at corners. Do
not wrap excessively tight.

3. Seal joints with adhesive backed tape.

4. Apply so insulation conforms uniformly and firmly to duct.

5. Provide high-density insulation inserts at trapeze duct hangers and straps to
prevent crushing of insulation. Maintain continuous vapor barrier through the
hanger.

6. Tape all joints with Royal Tapes #RT 350 (216-439-7229), Venture Tape
1525CW, or Compac Type FSK. No substitutions will be accepted without
written permission from the Architect/Engineer.

7. Press tape tightly to the duct covering with a squeegee for a tight continuous seal.
Fish mouths and loose tape edges are not acceptable.

8. Staples may be used, but must be covered with tape.

9. Vapor barrier must be continuous.

10. Mechanically fasten on 12" centers at bottom of ducts over 24" wide and on all
sides of vertical ducts.

F. Exterior Fire Protection, Flexible Type - Type F:

1. Cut and secure duct wrap around ductwork, support angles, and hangers per
manufacturer’s recommendations.

2. Seal all joints as required to maintain enclosure rating.

3. Installation shall be rated for 2 hours, unless otherwise noted.

4. Provide manufacturer's recommended assembly to protect all access doors to
maintain enclosure rating and to permit easy replacement of insulation.

G. Continue insulation with vapor barrier through penetrations unless code prohibits.
H. Provide 2" wide, 24" high, 26 gauge, galvanized sheet metal corner protection angles for

all externally insulated ductwork extending to a floor or curb.
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3.2 SCHEDULE

A Refer to Section 23 31 00 for scheduling of insulation.

END OF SECTION 2307 13
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SECTION 23 31 00 - DUCTWORK

PART 1 - GENERAL
11 SECTION INCLUDES

Galvanized Ductwork

Aluminum Ductwork

Ductwork Reinforcement

Ductwork Sealants

Rectangular Ductwork - Single Wall

Round and Flat Oval Ductwork - Single Wall
Exposed Ductwork (Rectangular, Round, or Oval)
Flexible Duct

Grease Exhaust Duct

Leakage Testing

Ductwork Penetrations

ACCTIOMMOUO®m>

1.2 DEFINITIONS

A. Duct Sizes shown on drawings are inside clear dimensions. Maintain clear dimensions
inside any lining.

B. Transitions are generally not shown in single-line ductwork. Where sizes change at a
divided flow fitting, the larger size shall continue through the fitting.
PART 2 - PRODUCTS

2.1 GALVANIZED DUCTWORK

A. General Requirements:
1. Duct and reinforcement materials shall conform to ASTM A653 and A924.
2. Interior Ductwork and reinforcements: G60 galvanized (0.60 ounces per square
foot total zinc coating for two sides per ASTM A90) unless noted otherwise.
3. Ductwork reinforcement shall be of galvanized steel.
4. Ductwork supports shall be of galvanized or painted steel. Slip cable hangers are

acceptable. Acceptable manufacturers are Gripple, Ductmate, Duro Dyne, or
Architect/Engineer approved.

5. All fasteners shall be galvanized or cadmium plated.
2.2 ALUMINUM DUCTWORK
A. General Requirements:

1. Material:  ASTM B209; aluminum sheet, Alloy 3003-H14.  Aluminum
connectors and bar stock: Alloy 6061-T6. Aluminum or stainless steel fasteners
are acceptable.
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2. All ductwork in Seal building shall be aluminum.
3. All duct gauges and reinforcement shall be as called for in Tables 2-50, 2-51, 2-

52, and 3-14 of the SMACNA HVAC Duct Construction Standards.

4, Ductwork reinforcement shall be of aluminum.

5. Ductwork supports shall be of aluminum, painted steel. Slip cable hangers are
acceptable. Acceptable manufacturers are Gripple, Ductmate, Duro Dyne, or

Architect/Engineer approved.

6. All other requirements are as noted for galvanized rectangular sheet metal duct.

2.3 DUCTWORK REINFORCEMENT

A.

General Requirements:

1. All reinforcement shall be external to the duct except that tie rods may be used
with the following limitations.

a. Ducts must be over 18” wide.

b. Duct dimensions must be increased 2” in one dimension (h or w) for
each row of tie rods installed.

C. Tie rods must not exceed 1/2” diameter.

d. Manufacturer of tie rod system must certify pressure classifications of
various arrangements, and this must be in the shop drawings.

24 DUCTWORK SEALANTS

A.

One part joint sealers shall be water-based mastic systems that meet the following
requirements: maximum 48-hour cure time, service temperature of -20°F to +175°F,
resistant to mold, mildew and water, flame spread rating below 25 and smoke-developed
rating below 50 when tested in accordance with ASTM E84, suitable for all SMACNA
seal classes and pressure classes. Mastic used to seal flexible ductwork shall be marked
UL 181B-M. All other mastics shall be marked UL 181A-M.

Pressure sensitive tape used for sealing ductwork shall be minimum 2.5-inch wide, listed
and marked UL 181A-P, having minimum 60 oz/inch peel adhesion to steel, and service
temperature range from -20°F to +250°F.

Where pressure sensitive tape is called for on drawings and specifications for sealing
flexible ductwork, tape shall be minimum 2.5-inch wide, UL 181 B-FX listed, and
marked tape having minimum 60 oz/inch peel adhesion to steel and service temperature
range from -20°F to +250°F. Acceptable manufacturers include: Venture Tape 1581A,
Compac #340, Scotch Foil Tape 3326, Polyken 339.
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2.5 RECTANGULAR DUCT - SINGLE WALL

A. General Requirements:

1.

All ductwork gauges and reinforcements shall be as listed in SMACNA Duct
Construction Standards Chapter 2. Where necessary to fit in confined spaces,
furnish heaviest duct gauge and least space consuming reinforcement.

2. Offsets and transitions shall not exceed the angles in Figure 4-7.
B. Exceptions and modifications to the 2005 HVAC Duct Construction Standards are:
1. All ducts shall be cross-broken or beaded.
2. Turning vanes shall be used in all 90° mitered elbows, unless clearly noted

RFB NO. 313086

otherwise on the drawings. Vanes shall be as follows:

a.

Type 1:

1)

Description: Single wall type with 22-gauge (0.029”) or heavier
vanes, 3-1/4" blade spacing, and 4” to 4-1/2" radius. Vanes
hemmed if recommended by runner manufacturer. Runners shall
have extra long locking tabs. C-value independently tested at
below 0.26. EZ Rail Il by Sheet Metal Connectors or equal.

2) Usage: Limited to 3,000 fpm and vane lengths 36 and under.

Type 2:

1) Description: Double wall type with 3-1/4" blade spacing, 4-1/2"
radius, 24-gauge minimum, and SMACNA Type 1 runners. C-
value below 0.27.

2) Usage: No limits other than imposed by the manufacturer.
Provide intermediate support for vanes over 48” long.

Type 3 (acoustical - where acoustical lagging is located or as noted on

drawings):

1) Description: Same as Type 2, except filled with fiberglass and
with slotted or perforated inner curve. Minimum insertion loss
of 9 dB at 250 Hz and 6 dB at 1 KHz.

2) Usage: No limits other than imposed by the manufacturer.

Provide intermediate support for vanes over 48” long.

Turning vanes shall operate quietly. Repair or replace vanes that rattle or

flutter.

Runners must be installed at a 45° angle. Elbows with different size inlet
and outlet must be radius type.

Omitting every other vane is prohibited.
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3.

Where smooth radius rectangular elbows are shown, they shall be constructed per
SMACNA Figure 4-2. Type RE1 shall be constructed with a centerline duct
radius R/W of 1.0. Where shown on drawings, Type RE3 elbows with 3 vanes
shall be used with centerline duct radius R/W of 0.6 (SMACNA r/W=0.1). RE1
or RE3 elbows may be used where mitered elbows are shown if space permits.
Mitered elbows (with or without turning vanes) may not be substituted for
radius elbows. Do not make branch takeoffs within 4 duct diameters on the side
of the duct downstream from the inside radius of radius elbows.

Rectangular branch and tee connections in ducts over 1” pressure class shall be
45° entry type per Figs. 4-5 and 4-6. Rectangular straight taps are not acceptable
above 1” pressure class.

Bellmouth fittings shown on return duct inlets shall expand at a 60-degree total
angle horizontally and vertically (space permitting) and have length of at least
25% of the smallest duct dimension.

Round taps off rectangular unlined ducts shall be flanged conical or bellmouth
type (equal to Buckley Bellmouth or Sheet Metal Connectors E-Z Tap), or 45°
rectangular with transition to round (equal to Sheet Metal Connectors Inc. High
Efficiency Takeoff). Straight taps are acceptable if pressure class is 1” or less,
round duct is 12" diameter or less, and the tap is not located between fans and
TAB devices.

Cushion heads are acceptable only downstream of TAB devices in ducts up to
+ 2" pressure class, and must be less than 6” in length.

Slide-on flanged transverse joint systems are acceptable provided they are a
manufactured product that has been tested for conformance with Chapter 2 of the
SMACNA HVAC Duct Construction Standards for sheet and joint deflection at
the specified pressure class.

a. Apply sealant to all inside corners. Holes at corners are not acceptable.

b. Acceptable Manufacturers: Ductmate Industries - 25/35/45, Nexus, Mez,
or WDCI. Other manufacturers must submit test data and fabrication
standards and receive Architect/Engineer’s approval before any
fabrication begins.

2.6 ROUND AND FLAT OVAL DUCTWORK - SINGLE WALL

A. Conform to applicable portions of Rectangular Duct Section. Round or flat oval
ductwork may be substituted for rectangular ductwork where approved by the
Architect/Engineer. The spiral seam ductwork shall meet the standards set forth in this
specification. The ductwork shall meet or exceed the specified cross-sectional area and
insulation requirements. The substitution shall be coordinated with all other trades prior
to installation.

B. Snap lock seams are not permitted.
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C. Flat oval duct in negative pressure applications shall have flat sides reinforced as required
for rectangular ducts of the same gauge with dimensions equal to the flat span of the oval
duct.

D. 90° elbows shall be smooth radius or have a minimum of five sections with mitered joints

and R/D of at least 1.5.

E. Duct and fittings shall meet the required minimum gauges listed in chapter 3 of the
SMACNA requirements for the specified pressure class. Ribbed and lightweight duct are
not permitted.

F. Ductwork shall be suitable for velocities up to 5,000 fpm.

G. Divided flow fittings may be made as separate fittings or factory installed taps with
sound, airtight, continuous welds at intersection of fitting body and tap.

H. Spot weld and bond all fitting seams in the pressure shell. Coat galvanizing damaged by
welding with corrosion resistant paint to match galvanized duct color.

I Ducts with minor axis less than 22" shall be spiral seam type. Larger ducts may be
rolled, longitudinal welded seam type. SMACNA seams RL-2 and RL-3 are not
permitted.

J. Reinforce flat oval ducts with external angles. Internal tie rods are permitted only as
indicated for rectangular ductwork.

K. Transverse Joint Connections:
1. Crimped joints are not permitted.
2. Ducts and fittings 36" in diameter and smaller shall have slip joint connections.

Size fitting ends to slip inside mating duct sections with minimum 2-inch
insertion length and a stop bead. Use inside slip couplings for duct-to-duct
joints, and outside slip couplings for fitting-to-fitting joints.

3. Ducts and fittings larger than 36" shall have flanged connections.
4. Secure all joints with at least 3 sheet metal screws before sealing.
5. Slide-on flanges as manufactured by Ductmate Industries, Accuflange, or Sheet

Metal Connectors are acceptable. Self-sealing duct systems are also acceptable
(Lindab, Ward “Keating Coupling™).

2.7 EXPOSED DUCTWORK (RECTANGULAR, ROUND, AND FLAT OVAL)

A. The following applies to all ductwork exposed in finished areas in addition to
requirements noted above:

1. Provide extra shipping protection. Use Cardboard or other protective means to
prevent dents and deformed ends.

2. Provide cardboard or other means of protection during field fabrication. Protect
from scratches. Provide stiffeners to retain shape during fabrication.
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Remove all identification stickers and thoroughly clean exterior of all ducts.
Locate fitting seams on least visible side of duct.

Provide exterior finish suitable for field painting without further oil removal.

o o &~ w

Provide ramp-type internal joint couplings. Provide bead of sealant around the
inside of the duct about 1/2” from the end of the duct. Slide-on flanges as
manufactured by Ductmate Industries, Accuflange or Sheet Metal Connectors are
acceptable. Self-sealing duct system is also acceptable (Lindab, Ward “Keating
Koupling™).

7. The system shall be free of visible dents and scratches when viewed from normal
occupancy.

8. All insulation shall be internal, except at reheat coils.

B. Alternate manufacturers, including shop fabricated duct, must be reviewed before
installation. The following information is required:

1. Metal gauge of duct and fittings.
2. Fitting type and construction.
3. Type and size of reinforcement.

2.8 FLEXIBLE DUCT

A. Flexible duct shall be listed and labeled as UL 181 Class 1 Air Duct Material, and shall
comply with NFPA 90A and 90B, and meet GSA, FHA and other U.S. Government
agency standards. Flexible duct shall bear the ADC Seal of Certification.

B. Flame Spread/Smoke Developed: Not over 25/50.

C. Flexible duct shall have corrosion-resistant wire helix, bonded to an inner liner that
prevents air from contacting the insulation, covered with 1-1/2", 3/4 pound density
fiberglass insulation blanket, sheathed in a vapor barrier of metalized polyester film
laminated to glass mesh.

D. Inner liner shall be airtight and suitable for 6" WC static pressure through 10” diameter
and shall be airtight and suitable for 4” WC static pressure 12” through 16” diameter.
Outer jacket shall act as a vapor barrier only with permeance not over 0.1 perm per
ASTM E96, Procedure A. "U" value shall not exceed 0.23 Btuh/ft*/°F. Temperature
range of at least 0-180°F. Maximum velocity of 4,000 fpm.

E. Usage:
1. Take-offs from supply ducts to inlets of terminal air boxes. Do not exceed 36" in
length.
2. Connections to air inlets and outlets. Do not exceed 6'-0" in length.
F. Stretch all flexible duct to prevent sags and reduce air friction. Shorten and reinstall all

sagging or loose flexible duct. Avoid sharp elbows. Elbows shall maintain 1.5 diameter
centerline turning radius.
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Install per the SMACNA Flexible Duct Manual. Secure inner layer with draw band.
Wrap with pressure sensitive tape for protection prior to installing draw band. Pressure
sensitive tape alone is not acceptable.

2.9 GREASE EXHAUST DUCT FIELD FABRICATED

A.

m o O @

Exposed ductwork shall be 16 gauge minimum, Type 304L stainless steel. Concealed
ductwork may be 16 gauge black steel.

All joints and fittings shall be continuously welded and liquid-tight.
Exposed ductwork shall have a #3 finish. Concealed ductwork may have a mill finish.
Do not penetrate fire rated partitions, unless protected as required by applicable codes.

Provide pre-fabricated access doors and labels required by NFPA 96 on sides of duct at
least 1.5” from bottom. Provide access at each change in direction and at maximum
20-foot intervals in horizontal ducts. Provide access at every floor for vertical ducts.

Where grease ducts are 20” x 20” or larger, install access for personnel to enter duct.
Duct supports must be sized to support the duct weight and an additional 800 Ibs per
NFPA 96.

Install ducts with proper clearance to combustible and limited-combustible materials.

Grease ducts installed with volume dampers shall conform to the damper specified in
ductwork accessories.

Refer to Section 23 07 13 for duct insulation material and insulated access door when
required to provide proper enclosure of ductwork.

2.10 GREASE EXHAUST DUCT (RECTANGULAR)

A

B.

Ductwork system shall be labeled and listed to ASTM E2336.

Ductwork shall be constructed from 20 gauge galvanized steel (G-60 or G-90) and
stiffened according to manufacturer’s design standards. Ductwork must be rectangular.

Ductwork shall be factory coated with fire resistive coating at a minimum coverage as
specified by manufacturer.

Seal ductwork with fire resistive gasket and caulk to achieve a liquid-tight seal. Double
row of gasket shall be used on all Ductmate M35, 45 and rolled steel angle flanges.

Mechanical joints shall be Ductmate flanges or rolled steel angles per manufacturer’s
specifications.

Ductwork shall include hood and fan transitions, cleanout ports, fire suppression and
washdown nozzles, expansion joints, and other ductwork provided by manufacturer to
ensure completely rated system.
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Ductwork that requires zero clearance to combustibles shall be enclosed in an enclosure
as required by the IMC code or enclosure labeled and listed to ASTM E2336. Seal
and/or firestop ductwork through non-rated and up to two-hour rated penetrations.

Provide all duct access doors and labels required by NFPA 96. Provide access at each
change in direction and spaced according to local jurisdiction requirements.

Do not penetrate fire-rated partitions unless protected as required by applicable codes.
Anchor duct with manufacturer-approved materials and spacing.

Acceptable Manufacturers: Conquest Firespray.

PART 3 - EXECUTION

3.1 INSTALLATION

A

B.

Provide openings in ducts for thermometers and controllers.
Locate ducts with space around equipment for normal operation and maintenance.

Do not install ducts or other equipment above electrical switchboards or panelboards.
This includes a dedicated space extending 25 feet from the floor to the structural ceiling
with width and depth equal to the electrical equipment. Unless intended to serve these
rooms, do not install any ductwork or equipment in electrical rooms, transformer rooms,
electrical closets, telephone rooms or elevator machine rooms

During construction provide temporary closures of metal or taped polyethylene on open
ducts to prevent dust from entering ductwork.

Repair all duct insulation and liner tears.

Install manual volume dampers in branch supply ducts so all outlets can be adjusted. Do
not install dampers at air terminal device or in outlets, unless specifically shown.

Insulate terminal air box reheat coils. Seal insulation tight to form a tight vapor barrier.

Install flexible duct in accordance with the ADC Flexible Duct Performance and
Installation Standards.

Install all exterior ductwork per SMACNA Fig. 6-3. Where drawings do not indicate
otherwise, ductwork seams and joints shall be sealed watertight and pitched to shed
water.

Support all duct systems in accordance with the SMACNA HVAC Duct Construction
Standards: Metal and Flexible.

Adhesives, sealants, tapes, vapor retarders, films, and other supplementary materials
added to ducts, plenums, housing panels, silencers, etc. shall have flame spread/smoke
developed ratings of under 25/50 per ASTM E84, NFPA 255, or UL 723.
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CONSTRUCTION OF ARCTIC ANIMAL EXHIBIT AND CONCESSIONS

23 31 00

USAGE MATERIAL PRESSUR | SEAL | INSULATION
E CLASS | CLASS | (Refer to Section 23 07 13 for
T insulation types)

Supply Duct from Fan to | Galvanized Sheet +2” A 1-1/2" thick Type A
Outlet Metal - Rectangular
Supply Duct from Fan to | Galvanized Sheet +2” A 1-1/2" thick Type A
Outlet Metal - Round
Return Duct Galvanized Sheet -2" A None

Metal
General Exhaust Duct Galvanized Sheet -1 A None

Metal
Grease Exhaust Duct Refer to “Grease -2" None (with Metal-Fab

Exhaust Duct”

System). Where concealed 1-
1/2" thick Type A where no
fire rating is needed; or type F
where fire rating is needed.

Ductwork Accessories
(Fabric Flex Connectors,
Equipment Flanges, etc.)

1-1/2” thick Type A

T Seal Class is per SMACNA HVAC Air Duct Leakage Test Manual

3.3 DUCTWORK SEALING

A. General Requirements:
1. Openings, such as rotating shafts, shall be sealed with bushings or similar.
2. Pressure sensitive tape shall not be used as the primary sealant unless it has been

certified to comply with UL-181A or UL-181B by an independent testing
laboratory and the tape is used in accordance with that certification.

3. All connections shall be sealed including, but not limited to, taps, other branch
connections, access doors, access panels, and duct connections to equipment.
Sealing that would void product listings is not required. Spiral lock seams need
not be sealed.

4. Mastic-based duct sealants shall be applied to joints and seams in minimum 3
inch wide by 20 mil thick bands using brush, putty knife, trowel, or spray, unless
manufacturer’s data sheet specifies other application methods or requirements.

B. For Seal Class A ducts, all transverse joints, longitudinal seams, and duct wall
penetrations shall be sealed. Joints are inclusive of, but not limited to, girth joints, branch
and sub-branch intersections, duct collar tap-ins, fitting subsections, louver and air
terminal connections to ducts, access door and access panel frames and jambs, duct,

plenum, and casing abutments to building structures.

1. Continuously welded and locking-type longitudinal joints and seams in ducts
operating at static pressures less than 2 inches of water column pressure
classification shall not require additional closure systems.

RFB NO. 313086
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3.4 TESTING

A. Duct - 2" WG or Less (positive or negative):

1.

Systems shall not leak more than shown in Table 4-1 of SMACNA HVAC Air
Duct Leakage Test Manual for Seal Class A.

Leak testing of these systems is not normally required for interior ductwork.
However, leak tests will be required if, in the opinion of the Architect/Engineer,
the leakage appears excessive. All exterior ductwork shall be tested. If duct has
outside wrap, testing shall be done before it is applied.

Leak test shall be at the Contractor's expense and shall require capping and
sealing all openings.

Seal ducts to bring the air leakage into compliance.

Contractor shall notify the Architect/Engineer five business days prior to
pressurizing ductwork for testing.

B. Test procedure shall be as listed in the latest edition of the SMACNA HVAC Duct
Leakage Manual, with the following additional requirements:

1.

RFB NO. 313086

Test pressure shall be the specified duct pressure class. Testing at reduced
pressures and converting the results mathematically is not acceptable. This is
required to test the structural integrity of the duct system.

If any leak causes discernible noise at a distance of 3 feet, that leak shall be
eliminated, regardless of whether that section of duct passed the leakage test.

All joints shall be felt by hand, and all discernible leaks shall be sealed.

Totaling leakage from several tested sections and comparing them to the
allowable leakage for the entire system is not acceptable. Each section must pass
the test individually.

Contractor shall notify the Architect/Engineer five business days prior to
pressurizing ductwork for testing. Failure to notify the Architect/Engineer of
pressure testing may require the contractor to repeat the duct pressure test after
proper notification.

Upon completion of the pressure test, the contractor shall submit an air duct
leakage test summary report as outlined in the SMACNA HVAC Duct Leakage
Test Manual.

All access doors, taps to terminal air boxes, and other accessories and
penetrations must be installed prior to testing. Including terminal air boxes in the
test is not required.

The required leakage class for Seal Class A, both round and rectangular ducts,
shall be 4.

Positive pressure leakage testing is acceptable for negative pressure ductwork.

233100 DUCTWORK - 10
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C. Grease Exhaust Duct:

1. A light test shall be performed by passing a lamp having a power rating of not
less than 100 watts through the entire section of ductwork to be tested. The lamp
shall be open to emit light equally in all four directions.

2. Testing of the entire exhaust duct system including the hood-to-duct connection
shall be performed. Ductwork shall be permitted to be tested in sections
provided every joint is tested.

3. Leakage testing shall occur prior to use or concealment of the duct system.
Ducts shall be considered concealed where installed in shafts or covered by
insulation or wrap that prevents ductwork from being visibly inspected on all
sides. The test shall be performed in the presence of the code official.

3.5 DUCTWORK PENETRATIONS

A. Seal all duct penetrations of walls that are not fire rated by caulking or packing with
fiberglass. Install galvanized steel (unless otherwise indicated) trim strip to cover vacant
space and raw construction edges of all rectangular openings in finished rooms.

END OF SECTION 23 31 00
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K|J The FUTURE.
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ELECTRONIC FILE TRANSMITTAL - CONTRACTOR

KIJWW #  13.0435.00 DATE:
PROJECT NAME: Eﬁﬁfg’lt\/ llas Zoo / ATtiC | ¢ e1\\ ARE/RELEASE:
LOCATION: Madison, Wisconsin FILE NAME:
ARCHITECT/ oo TRANSFER
ENGINEER: METHOD:

1.

TERMS AND CONDITIONS FOR USE:

KJWW Engineering (hereinafter referred to as “Consultant”) is providing electronic data to you solely
at your request and for your convenience, and makes no warranty as to the compatibility of these files
with other hardware or software. By accepting and opening any of the electronic data files, you, as the
user, accept full responsibility for its application toward your intended use.

The electronic files are provided as a convenience to the Contractor and the electronic files are not to be
used for pricing or construction purposes. The paper documents issued specifically for bidding and
construction purposes are the contract documents upon which all pricing and construction should be
based. It shall be the Contractor's responsibility to coordinate all information issued by addenda,
architect's supplemental instruction, change order or request for information with these electronic files.

Because data stored on electronic media can deteriorate undetected, transfer incorrectly, or can be
modified without the Consultant’s knowledge, the Contractor agrees that the Consultant will not be held
liable for the completeness or correctness of the electronic media.

These electronic files shall not be used, in whole or in part, for any project other than the specific
project referenced on this agreement for usage. Any other use will be at the complete risk of the
Contractor and the Contractor shall hold the Architect/Engineer harmless for any unauthorized use, in
whole or in part.

These electronic files were prepared by the Consultant and are instruments of the Consultant’s service
for use solely with respect to this Project, and the Consultant will be deemed the Author of these
documents and will retain all common law, statutory, and other reserved rights, including the copyright.
Enclosed are two copies. Please sign and return one copy and retain the other copy for your files.

Accepted by: Title:

Company: Phone:

Address: E-mail:
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SECTION 23 33 00 - DUCTWORK ACCESSORIES

PART 1 - GENERAL

11

1.2

SECTION INCLUDES

A. Manual Volume Dampers.

B. Fabric Connectors.

C. Drip Pans.

D. Duct Access Doors.

E. Duct Test Holes.

F. Control Dampers.

G. Damper Actuators.

SUBMITTALS

A. Submit shop drawings under provisions of Section 23 05 00.
B. Submit manufacturer's installation instructions.

PART 2 - PRODUCTS

2.1

2.2

MANUAL VOLUME DAMPERS

A

B.

Fabricate in accordance with SMACNA Duct Construction Standards, and as indicated.
Fabricate single blade dampers for duct sizes to 9-1/2 x 30 inches.

Fabricate multi-blade damper of opposed blade pattern with maximum blade sizes 12" x
72". Assemble center and edge crimped blades in prime coated or galvanized channel
frame with suitable hardware.

Except in round ductwork 12 inches and smaller, provide end bearings. On multiple
blade dampers, provide molded synthetic or oil-impregnated nylon or sintered bronze
bearings.

Provide locking quadrant regulators on single and multi-blade dampers.

On insulated ducts, mount quadrant regulators on stand-off mounting brackets, bases, or
adapters.

If blades are in open position and extend into the main duct, mount damper so blades are
parallel to airflow.

FABRIC CONNECTORS

A

Fabric connectors shall be installed between all fans or fan units and metal ducts or
casings to prevent transfer of fan or motor vibration.

The fabric connectors shall be completely flexible material which shall be in folds and
not drawn tight.

RFB NO. 313086 23 3300 DUCTWORK ACCESSORIES -1
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C. Fabric connectors shall be of glass fabric double coated with neoprene, with UL
approval. Weight = 30 oz. per square yard minimum. Fabric shall not be affected by
mildew and shall be absolutely waterproof, airtight and resistant to acids, alkalies, grease
and gasoline, and shall be noncombustible.

D. Fabric connections shall not exceed 6" in length on ductwork that has a positive pressure.
On ductwork that has a negative pressure, the length shall not exceed 2" in length.

E. All corners shall be folded, sealed with mastic and stapled on 1" centers.
F. Fabric connectors shall not be painted.
G. Unless otherwise shown on the drawings, the fabric connection at the inlet to centrifugal

fans shall be at least one duct diameter from the fan to prevent inlet turbulence.

H. Acceptable Materials: Durodyne MFN-4-100, Vent Fabrics, Inc. "Ventglas", or Proflex
PFC3NGA.

2.3 DRIP PANS

A Install drip pans under all rooftop exhaust fans, intake hoods, exhaust hoods and other
roof penetrations that do not have ductwork below them to intercept dripping water.

B. Drip pans shall be 22 gauge minimum cross-broken or reinforced sheet metal with 2"
welded upturned lips.

C. Pans shall extend 6™ in all directions beyond the opening and shall have the top of the lip
located 25% of the maximum throat dimension below the opening.

D. Insulate interior of drip pan with 1” thick elastomeric foam insulation. Adhere foam to
drip pan with standard foam adhesive.

24 DUCT ACCESS DOORS

A. Fabricate per Fig. 7-2 and 7-3 of the SMACNA HVAC Duct Construction Standards and
as indicated.

B. Review locations prior to fabrication. Install access doors at fire dampers, smoke
dampers, motorized dampers, fan bearings, filters, automatic controls, humidifiers,
louvers, duct coils and other equipment requiring service inside the duct.

C. Construction shall be suitable for the pressure class of the duct. Fabricate rigid, airtight,
and close-fitting doors of materials identical to adjacent ductwork with sealing gaskets
butt or piano hinges, and quick fastening locking devices. For insulated ductwork, install
minimum one inch thick insulation with sheet metal cover.

D. Access doors with sheet metal screw fasteners are not acceptable.
E. Minimum size for access doors shall be 24" x 16" or full duct size, whichever is less.
F. Provide quantity of access doors such that two hands can fit inside ductwork to manually

reset fire dampers. This will typically require one access door on the bottom and one
access door on an accessible side of the duct for sizes 12x12 and smaller.
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2.5 GREASE DUCT ACCESS DOORS

A. Provide pre-fabricated and pre-insulated duct access doors by the same manufacturer as
the fire resistive duct wrap.

2.6 DUCT TEST HOLES

A Cut or drill temporary test holes in ducts as required. Cap with neat patches, neoprene
plugs, threaded plugs, or threaded or twist-on metal caps.

2.7 CONTROL DAMPERS

A Rectangular Control Dampers - Standard Construction:

1. Shall be licensed to bear the AMCA Certified Rating Seal.

2. Test leakage and pressure drop per AMCA 500.

3. Frame: Hat-shaped channel, minimum 12 gauge extruded aluminum, and
minimum 4” deep. Caulk or weld seams to prevent leakage.

4. Blades: Minimum 12 gauge extruded aluminum airfoil design, minimum 6 wide
and overlapping blades and blade seals (overlapping blade seals only is
unacceptable).

5. Shaft: Non-cylindrical, solid aluminum shaft with opening in blade to match
profile of shaft. Shaft shall be securely fastened to the blade and of sufficient
length to mount direct-coupled actuator. Damper manufacturer shall provide
drive pin extensions and outboard bearing support brackets as required.

6. Bearings: Acetal (Delrin/Celcon) inner bearing fixed to an aluminum shaft,
rotating within a polycarbonate outer bearing inserted in the frame. Provide thrust
bearings for vertical damper applications.

7. Blade Seals: Extruded silicone gaskets secured in an integral slot within the
blade.

8. Side Seals: Stainless steel compression type or extruded silicone gasket secured
in an integral slot within the frame.

9. Linkage: Shall be concealed in the frame, constructed of aluminum or corrosion-
resistant zinc plated steel, and securely fastened to shaft. Blades linked for
opposed operation, unless noted otherwise on the drawings. Blades shall close
evenly. Use one direct-coupled actuator per damper section. Jack-shafting is not
acceptable.

10. Size Limits: 48" maximum horizontal blade length, 24 square foot maximum
area per damper. Total cross-sectional area of dampers in ducts shall be at least
as large as the duct without the use of blank-off sections.

11. Maximum Leakage: 9 cfm at 1” w.c. pressure differential for a 24”x24” damper.

RFB NO. 313086
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12.

13.

Maximum Pressure Drop for Opposed Blade Damper: 0.15" for 8,000 cfm
through a 24"x24" damper (2000 fpm).

Maximum Pressure Drop for Parallel Blade Damper: 0.08" for 8,000 cfm
through a 24"x24" damper (2000 fpm).

2.8 DAMPER ACTUATORS

A Damper
1.

PART 3 - EXECUTION
3.1 INSTALLATIO
A. General

1.

2.

RFB NO. 313086

Actuators - Electronic - Spring Return:

Damper actuators shall be UL listed, electronic direct coupled with spring return
to normal position for modulating or two-position control as noted in the
sequence of control. Actuator shall be 20 VAC with proportional control,
electronic overload protection to prevent actuator damage due to over-rotation
and “V” bolt clamp with matching “V” toothed cradle (single bolt or setscrew
fasteners not acceptable).

Following power interruption, spring return mechanism shall close the damper.
Mechanical spring shall be rated for a minimum of 60,000 full cycles. Provide
breathable membrane in actuator housing to compensate for pressure differential
and allow for 95% non-condensing relative humidity in the airstream.

Mount actuators with motor outside of airstream whenever possible.  Unit
casings shall have housing with proper weather, corrosive, or explosion-proof
construction as required by application.

Actuators shall be rated for 60,000 full cycles at rated torque with 2-year
unconditional warranty. Size actuators per damper manufacturer’s
recommendations.

Provide end switches as required for the sequence of operation.

Provide analog feedback signal for positive position indication. Refer to FMCS
points list.

N
Installation Requirements:
Install accessories in accordance with manufacturer's instructions.

Where duct access doors are located above inaccessible ceilings, provide ceiling
access doors. Coordinate location with the Architect/Engineer.

Coordinate and install access doors provided by others.

Provide access doors for all equipment requiring maintenance or adjustment
above an inaccessible ceiling. Minimum size shall be 24” x 24”.
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5. Grease duct access doors shall be installed per approvals from manufacturer’s
ICC-ES Evaluation Report.

6. Provide duct test holes where indicated and as required for testing and balancing
purposes.
B. Manual VVolume Damper:
1. Provide manual volume dampers at points on low pressure supply, return, and

exhaust systems where branches are taken from larger ducts where indicated on
drawings and as required for air balancing. Use splitter dampers only where
indicated.

2. Provide ceiling access doors for manual volume dampers.
C. Drain Pan:
1. Drain pans shall be installed per ASHRAE 62.1.

a. All drain pans shall be field tested under normal operating conditions to
ensure proper drainage.

b. Field testing of drain pans is not required if units with factory installed
drain pans have been certified (attested in writing) by the manufacturer
for proper operation when installed as recommended.

END OF SECTION 23 33 00
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SECTION 23 34 23 - POWER VENTILATORS

PART 1 - GENERAL
11 SECTION INCLUDES

A. Roof Exhaust Fans.
B. Rooftop Fan Curbs.
C. Wall Exhausters.

1.2 QUALITY ASSURANCE
A Performance Ratings: Conform to AMCA 210 and bear AMCA Certified Rating Seal.
B. Sound Ratings: AMCA 301, tested to AMCA 300.
C. Fabrication: Conform to AMCA 99.

1.3 SUBMITTALS

A. Submit shop drawings per Section 23 05 00. Include product data on wall and roof
exhausters, and ceiling and cabinet fans.

B. Provide multi-rpm fan curves with specified operating point clearly plotted.
C. Submit manufacturer's installation instructions.
1.4 EXTRA STOCK

A Provide one (1) extra belt set for each fan unit.

PART 2 - PRODUCTS
2.1 ROOFTOP EXHAUST FAN - BELT DRIVEN

A Fan Wheel: Centrifugal type, aluminum hub and wheel with backward inclined blades,
statically and dynamically balanced.

B. Housing: Removable, spun aluminum dome or rectangular top, with square, one piece,
aluminum base and curb cap with Venturi inlet cone.

C. Fan Shaft: Turned, ground and polished steel; keyed to wheel hub.

D. All steel parts galvanized or epoxy coated. Non-corrosive fasteners.

E. V-belt drive with adjustable pitch drive sheave and adjustable motor mountings for belt
tensioning.

F. Motor mounted outside of air stream and ventilated with outside air. Motor not less than
1/3 HP.

G. Aluminum or brass bird screen. Plastic mesh will not be allowed.
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Furnish factory mounted and wired disconnect switch: Non-fusible type with thermal
overload protection mounted inside fan housing, factory wired through an aluminum
conduit.

Furnish normally closed, electric motorized damper. Provide step down transformer if
required. Install and wire damper to open when fan runs.

Dampers shall be aluminum with brass bushings, blade seals and blade tie rods.
Mill aluminum finish.

Furnish permanently lubricated sealed ball type motor and drive shaft bearings sized for
200,000 hours life at specified operating conditions. Drives sized for 150% of rated
motor horsepower. Drive assembly and wheel supported by vibration isolators.

Acceptable Manufacturers:  Aerovent "FACX", Cook "ACE-B", Greenheck "GB",
Carnes "VEB", Penn DX, ACME PV, or ILG CRB, Twin City BCRD.

2.2 ROOFTOP EXHAUST FAN - DIRECT DRIVEN

A

m o O

m

Fan Wheel: Centrifugal type, aluminum hub and wheel with backward inclined blades,
statically and dynamically balanced.

Housing: Removable, spun aluminum dome or rectangular top, with square, one piece,
aluminum base and curb cap with Venturi inlet cone.

Fan Shaft: Turned, ground and polished steel; keyed to wheel hub.

All steel parts galvanized or epoxy coated. Non-corrosive fasteners.

Direct drive, motor mounted outside of air stream and ventilated with outside air.
Aluminum or brass bird screen. Plastic mesh will not be allowed.

Furnish factory mounted and wired disconnect switch: Non-fusible type with thermal
overload protection mounted inside fan housing, factory wired through an aluminum
conduit.

Furnish solid-state dial speed controller. Mount and wire inside fan unless shown
otherwise on the drawings. Provide permanent marking at balanced point.

Furnish normally closed, electric motorized damper. Provide step-down transformer if
required. Install and wire damper to open when fan runs.

Dampers shall be aluminum with brass bushings, blade seals and blade tie rods.
Mill aluminum finish.

Furnish permanently lubricated sealed ball type motor and drive shaft bearings. Motor
and wheel supported by vibration isolators.

Acceptable Manufacturers: Aerovent "FACX", Cook "ACE-D", Greenheck, ILG — CRD,
ACME PX, Penn DX, Carnes, Twin City DCRU.
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2.3 ROOFTOP EXHAUST FAN - VERTICAL DISCHARGE - BELT DRIVEN (GREASE

EXHAUST)

A Fan Wheel: Centrifugal type, aluminum hub and wheel with backwards inclined blades,
statically and dynamically balanced.

B. Housing: Removable, spun aluminum dome or rectangular top, with square, one piece,
aluminum base and curb cap with Venturi inlet cone.

C. Fan Shaft: Turned, ground and polished steel; keyed to wheel hub.

D. V-belt drive with adjustable pitch drive sheave and adjustable motor mountings for belt
tensioning.

E. Motor mounted outside of air stream and ventilated with outside air. Motor not less than
1/3 HP.

F. Furnish factory mounted and wired disconnect switch: Non-fusible type with thermal
overload protection mounted inside fan housing, factory wired through an aluminum
conduit.

G. Permanently lubricated, permanently sealed, self-aligning ball bearings.

H. Include ventilated curb cap and hinged base with restraining means.

l. All fans serving range hoods shall have extended shrouds to discharge at least 40" above
roof and built-in grease trough with drain.

J. Mill aluminum finish.

K. Acceptable Manufacturers: ACME, Cook, Greenheck, Penn, Twin City.

24 ROOFTOP FAN CURBS

A.
B.

Furnish and install prefabricated roof curbs for all rooftop fans.
Size curb to match the curb cap of fan.

Top of all curbs shall be at least 12" above the top of the roof. Increase curb height to
allow for roof insulation.

Unitized construction, continuous arc welded corner seams. Insulated with 1-1/2" thick,
3 Ib. density rigid fiberglass board. Damper support angle. Pressure treated wood nailer.

If called for in the drawings, curbs shall be of the sound attenuation type. Sound
attenuation curbs shall reduce the fan sone rating by at least 40% and not decrease fan
cfmmore than 8% (which is accounted for in the scheduled fan cfm). Baffles shall be
removable for access to the dampers.

14-gauge aluminum construction.

Curb without cant.

Acceptable Manufacturers: Same manufacturer as the fan, Pate, RPS or Thy.
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2.5 WALL E