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PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 01 Specification Sections, apply to this
Section.

SUMMARY

Section includes administrative and procedural requirements for selection of products
for use in Project; product delivery, storage, and handling; manufacturers' standard
warranties on products; special warranties; and comparable products.

Related Requirements:

1. Division 23 Sections 232923 Variable-Frequency Motor Controllers and
237416.11 Packaged Outdoor Rooftop Air-Conditioning Units.

DEFINITIONS

Products: Items obtained for incorporating into the Work, whether purchased for
Project or taken from previously purchased stock. The term "product" includes the
terms "material," "equipment," "system," and terms of similar intent.

1. Named Products: Items identified by manufacturer's product name, including
make or model number or other designation shown or listed in manufacturer's
published product literature that is current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another
project or facility. Products salvaged or recycled from other projects are not
considered new products.

3. Comparable Product: Product that is demonstrated and approved through
submittal process to have the indicated qualities related to type, function,
dimension, in-service performance, physical properties, appearance, and other
characteristics that equal or exceed those of specified product.

Basis-of-Design Product Specification: A specification in which a specific
manufacturer's product is named and accompanied by the words "basis-of-design
product,” including make or model number or other designation, to establish the
significant qualities related to type, function, dimension, in-service performance,
physical properties, appearance, and other characteristics for purposes of evaluating
comparable products of additional manufacturers named in the specification.

SECTION 016000 - PRODUCT REQUIREMENTS 016000 - 1
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1.4 ACTION SUBMITTALS

A. Comparable Product Requests: Submit request for consideration of each comparable
product. Identify product or fabrication or installation method to be replaced. Include
Specification Section number and title and Drawing numbers and titles.

1. Include data to indicate compliance with the requirements specified in
"Comparable Products" Article.

2. Architect's Action: If necessary, Architect will request additional information or
documentation for evaluation within one week of receipt of a comparable product
request. Architect will notify Contractor (through Construction Manager) of
approval or rejection of proposed comparable product request within 15 days of
receipt of request, or seven days of receipt of additional information or
documentation, whichever is later.

a. Form of Approval: As specified in Division 01 Section "Submittal
Procedures."

b. Use product specified if Architect does not issue a decision on use of a
comparable product request within time allocated.

B. Basis-of-Design Product Specification Submittal: Comply with requirements in
Division 01 Section "Submittal Procedures." Show compliance with requirements.
1.5 QUALITY ASSURANCE
A.  Compatibility of Options: If Contractor is given option of selecting between two or more

products for use on Project, select product compatible with products previously
selected, even if previously selected products were also options.

1. Each contractor is responsible for providing products and construction methods
compatible with products and construction methods of other contractors.
2. If a dispute arises between contractors over concurrently selectable but

incompatible products, Architect will determine which products shall be used.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent
damage, deterioration, and loss, including theft and vandalism. Comply with
manufacturer's written instructions.

B.  Delivery and Handling:

1. Schedule delivery to minimize long-term storage at Project site and to prevent
overcrowding of construction spaces.

2.  Coordinate delivery with installation time to ensure minimum holding time for
items that are flammable, hazardous, easily damaged, or sensitive to
deterioration, theft, and other losses.

SECTION 016000 - PRODUCT REQUIREMENTS 016000 - 2
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1.7

3. Deliver products to Project site in an undamaged condition in manufacturer's
original sealed container or other packaging system, complete with labels and
instructions for handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to determine compliance with the Contract
Documents and to determine that products are undamaged and properly
protected.

Storage:

1. Store products to allow for inspection and measurement of quantity or counting of
units.

2. Store materials in a manner that will not endanger Project structure.

3 Store products that are subject to damage by the elements, under cover in a
weathertight enclosure above ground, with ventilation adequate to prevent
condensation.

4. Protect foam plastic from exposure to sunlight, except to extent necessary for
period of installation and concealment.

5. Comply with product manufacturer's written instructions for temperature,

humidity, ventilation, and weather-protection requirements for storage.

Protect stored products from damage and liquids from freezing.

Provide a secure location and enclosure at Project site for storage of materials

and equipment by Owner's construction forces. Coordinate location with Owner.

No

PRODUCT WARRANTIES

Warranties specified in other Sections shall be in addition to, and run concurrent with,
other warranties required by the Contract Documents. Manufacturer's disclaimers and
limitations on product warranties do not relieve Contractor of obligations under
requirements of the Contract Documents.

1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer
for a particular product and specifically endorsed by manufacturer to Owner.

2. Special Warranty: Written warranty required by the Contract Documents to
provide specific rights for Owner.

Special Warranties: Prepare a written document that contains appropriate terms and
identification, ready for execution.

1. Manufacturer's Standard Form: Modified to include Project-specific information
and properly executed.

2. Specified Form: When specified forms are included with the Specifications,
prepare a written document using indicated form properly executed.

3. See Divisions 02 through 33 Sections for specific content requirements and
particular requirements for submitting special warranties.

Submittal Time: Comply with requirements in Division 01 Section "Closeout
Procedures."
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Oak Brook Park District 5646-01
Family Locker Room Renovation Bid Group 1: RTU Procurement

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

A. General Product Requirements: Provide products that comply with the Contract
Documents, are undamaged and, unless otherwise indicated, are new at time of
installation.

1.

2.

Provide products complete with accessories, trim, finish, fasteners, and other
items needed for a complete installation and indicated use and effect.

Standard Products: If available, and unless custom products or nonstandard
options are specified, provide standard products of types that have been
produced and used successfully in similar situations on other projects.

Owner reserves the right to limit selection to products with warranties not in
conflict with requirements of the Contract Documents.

Where products are accompanied by the term "as selected," Architect will make
selection.

Descriptive, performance, and reference standard requirements in the
Specifications establish salient characteristics of products.

Or Equal: For products specified by name and accompanied by the term "or
equal,” or "or approved equal," or "or approved," comply with requirements in
"Comparable Products" Article to obtain approval for use of an unnamed product.

B. Product Selection Procedures:

1.

Product: Where Specifications name a single manufacturer and product, provide
the named product that complies with requirements. Comparable products or
substitutions for Contractor's convenience will not be considered.
Manufacturer/Source: Where Specifications name a single manufacturer or
source, provide a product by the named manufacturer or source that complies
with requirements. Comparable products or substitutions for Contractor's
convenience will not be considered.

Products:

a. Restricted List: Where Specifications include a list of names of both
manufacturers and products, provide one of the products listed that
complies with requirements.

b. Nonrestricted List: Where Specifications include a list of names of both
available manufacturers and products, provide one of the products listed,
or an unnamed product, that complies with requirements. Comply with
requirements in "Comparable Products" Article for consideration of an
unnamed product.

Manufacturers:

a. Restricted List: Where Specifications include a list of manufacturers'
names, provide a product by one of the manufacturers listed that complies
with requirements.

b. Nonrestricted List: Where Specifications include a list of available
manufacturers, provide a product by one of the manufacturers listed, or a
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2.2

product by an unnamed manufacturer, that complies with requirements.
Comply with requirements in "Comparable Products" Article for
consideration of an unnamed manufacturer's product.

5. Basis-of-Design Product: Where Specifications name a product, or refer to a
product indicated on Drawings, and include a list of manufacturers, provide the
specified or indicated product or a comparable product by one of the other
named manufacturers. Drawings and Specifications indicate sizes, profiles,
dimensions, and other characteristics that are based on the product named.
Comply with requirements in "Comparable Products" Article for consideration of
an unnamed product by one of the other named manufacturers.

Visual Matching Specification: Where Specifications require "match Architect's
sample", provide a product that complies with requirements and matches Architect's
sample. Architect's decision will be final on whether a proposed product matches.

1. If no product available within specified category matches and complies with other
specified requirements, comply with requirements in Division 01 Section
"Substitution Procedures" for proposal of product.

Visual Selection Specification: Where Specifications include the phrase "as selected by
Architect from manufacturer's full range" or similar phrase, select a product that
complies with requirements. Architect will select color, gloss, pattern, density, or
texture from manufacturer's product line that includes both standard and premium
items.

COMPARABLE PRODUCTS

Conditions for Consideration: Architect will consider Contractor's request for
comparable product when the following conditions are satisfied. If the following
conditions are not satisfied, Architect may return requests without action, except to
record noncompliance with these requirements:

1. Evidence that the proposed product does not require revisions to the Contract
Documents that it is consistent with the Contract Documents and will produce the
indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those

named in the Specifications. Significant qualities include attributes such as

performance, weight, size, durability, visual effect, and specific features and
requirements indicated.

Evidence that proposed product provides specified warranty.

List of similar installations for completed projects with project names and

addresses and names and addresses of architects and owners, if requested.

5. Samples, if requested.

W

END OF SECTION 016000
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PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 01 Specification Sections, apply to this
Section.

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for contract closeout,
including, but not limited to, the following:

1.

Inspection procedures.

B. Related Requirements:

1.

2.

3.

Division 01 Section “Operation and Maintenance Data” for operation and
maintenance manual requirements.

Division 01 Section “Demonstration and Training” for requirements for instructing
Owner's personnel.

Divisions 02 through 48 Sections for specific closeout requirements for products
of those Sections.

1.3 SUBSTANTIAL COMPLETION

A. Preliminary Procedures: Before requesting inspection for determining date of
Substantial Completion, complete the following. List items below that are incomplete in
request.

1.

2.

® N

Submit specific warranties, workmanship bonds, maintenance service
agreements, final certifications, and similar documents.

Obtain and submit releases permitting Owner unrestricted use of the Work and
access to services and utilities. Include permits, operating certificates, and similar
releases.

Prepare and submit Project Record Documents, operation and maintenance
manuals, damage or settlement surveys, and similar final record information.
Deliver tools, spare parts, extra materials, and similar items to location
designated by Owner. Label with manufacturer's name and model number where
applicable.

Make final changeover of permanent locks and deliver keys to Owner. Advise
Owner's personnel of changeover in security provisions.

Complete startup testing of systems.

Submit test/adjust/balance records.

Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.

SECTION 017700 — CLOSEOUT PROCEDURES 017700 - 1
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1.4

9. Submit changeover information related to Owner's occupancy, use, operation,
and maintenance.

10. Touch up and otherwise repair and restore marred exposed finishes to eliminate
visual defects.

Inspection: Submit a written request for inspection for Substantial Completion. On
receipt of request, Architect and Construction Manager will either proceed with
inspection or notify Contractor of unfulfilled requirements. Architect will prepare the
Certificate of Substantial Completion after inspection or will notify Contractor of items
that must be completed or corrected before certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for Final
Completion.

FINAL COMPLETION

Preliminary Procedures: Before requesting final inspection for determining date of Final
Completion, complete the following:

1. Submit a final Application for Payment according to Division 01 Section “Payment
Procedures.”

2. Submit certified copy of Architect's Substantial Completion inspection list of items
to be completed or corrected (punch list), endorsed and dated by Architect. The
certified copy of the list shall state that each item has been completed or
otherwise resolved for acceptance.

3. Instruct Owner's personnel in operation, adjustment, and maintenance of
products, equipment, and systems.

Inspection: Submit a written request for final inspection for acceptance. On receipt of
request, Architect and Construction Manager will either proceed with inspection or
notify Contractor of unfulfilled requirements. Architect will prepare a final Certificate for
Payment after inspection or will notify Contractor of construction that must be
completed or corrected before certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 017700
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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 other Division 01 Specification Sections, apply to this
Section.

SUMMARY

Section includes administrative and procedural requirements for preparing operation
and maintenance manuals, including the following:

Operation and maintenance documentation directory.

Emergency manuals.

Operation manuals for systems, subsystems, and equipment.

Maintenance manuals for the care and maintenance of products, materials,
finishes, systems and equipment.

PO~

Related Requirements:

1. Division 01 Section “Submittal Procedures” for submitting copies of submittals for
operation and maintenance manuals.

2. Division 01 Section “Closeout Procedures” for submitting operation and
maintenance manuals.

3. Division 01 Section “Project Record Documents” for preparing Record Drawings
for operation and maintenance manuals.

4. Divisions 02 through 48 Sections for specific operation and maintenance manual
requirements for products in those Sections.

DEFINITIONS

System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

Subsystem: A portion of a system with characteristics similar to a system.

SUBMITTALS

Operations and Maintenance Manuals Submittal: Submit 3 copies of each manual in
final form at least 15 days before final inspection. Architect will return copy with
comments within 15 days after final inspection.

1. Correct or modify each manual to comply with Architect's comments. Submit 3
copies of each corrected manual within 15 days of receipt of Architect's
comments.

SECTION 017823 - OPERATION AND MAINTENANCE DATA 017823 -1
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1.5

A

COORDINATION

Where operation and maintenance documentation includes information on installations
by more than one factory-authorized service representative, assemble and coordinate
information furnished by representatives and prepare manuals.

PART 2 - PRODUCTS

2.1

A.

2.2

OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
Organization: Include a section in the directory for each of the following:

1. List of documents.
2. List of systems.

3. List of equipment.
4. Table of contents.

List of Systems and Subsystems: List systems alphabetically. Include references to
operation and maintenance manuals that contain information about each system.

List of Equipment: List equipment for each system, organized alphabetically by system.
For pieces of equipment not part of system, list alphabetically in separate list.

Tables of Contents: Include a table of contents for each emergency, operation, and
maintenance manual.

Identification: In the documentation directory and in each operation and maintenance
manual, identify each system, subsystem, and piece of equipment with the same
designation used in the Contract Documents. If no designation exists, assign a
designation according to ASHRAE Guideline 4, "Preparation of Operating and
Maintenance Documentation for Building Systems."

MANUALS, GENERAL

Organization: Unless otherwise indicated, organize each manual into a separate
section for each system and subsystem, and a separate section for each piece of
equipment not part of a system. Each manual shall contain the following materials, in
the order listed:

1. Title page.
2. Table of contents (format and sequence will be provided by Wight & Company).
3 Manual contents.

Title Page: Enclose title page in transparent plastic sleeve. Include the following
information:

1. Subject matter included in manual.
2. Name and address of Project.
3. Name and address of Owner.
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4. Date of submittal.
5. Name, address, and telephone number of Contractor.
6. Name and address of Architect.
7. Name and address of Construction Manager.
8. Cross-reference to related systems in other operation and maintenance manuals.

C. Table of Contents: List each product included in manual, identified by product name,
indexed to the content of the volume, and cross-referenced to Specification Section
number in Project Manual.

1.

Architect will provide TOC format and sequence during the closeout phase. All
O&M manuals must adhere to the required arrangement.

If operation or maintenance documentation requires more than one volume to
accommodate data, include comprehensive table of contents for all volumes in
each volume of the set.

D. Manual Contents: Organize into sets of manageable size. Arrange contents
alphabetically by system, subsystem, and equipment. If possible, assemble instructions
for subsystems, equipment, and components of one system into a single binder.

1.

Binders: Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with
clear plastic sleeve on spine to hold label describing contents and with pockets
inside covers to hold folded oversize sheets.

a. If two or more binders are necessary to accommodate data of a system,
organize data in each binder into groupings by subsystem and related
components. Cross-reference other binders if necessary to provide
essential information for proper operation or maintenance of equipment or
system.

b. Identify each binder on front and spine, with printed title “OPERATION
AND MAINTENANCE MANUAL,” Project title or name, and subject matter
of contents. Indicate volume number for multiple-volume sets.

Dividers: Heavy-paper dividers with plastic-covered tabs for each section. Mark
each tab to indicate contents. Include typed list of products and major
components of equipment included in the section on each divider, cross-
referenced to Specification Section number and title of Project Manual.

Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose
diagnostic software diskettes for computerized electronic equipment.
Supplementary Text: Prepared on 8-1/2-by-11-inch, 20-lb/sq. ft. white bond
paper.

Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.

a. If oversize drawings are necessary, fold drawings to same size as text
pages and use as foldouts.
b. If drawings are too large to be used as foldouts, fold and place drawings in

labeled envelopes and bind envelopes in rear of manual. At appropriate
locations in manual, insert typewritten pages indicating drawing titles,
descriptions of contents, and drawing locations.
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2.3 EMERGENCY MANUALS
A. Content: Organize manual into a separate section for each of the following:
1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.

B. Type of Emergency: Where applicable for each type of emergency indicated below,
include instructions and procedures for each system, subsystem, piece of equipment,
and component:

1. Fire.

2. Flood.

3. Gas leak.

4. Water leak.

5. Power failure.

6. Water outage.

7. System, subsystem, or equipment failure.
8. Chemical release or spill.

C. Emergency Instructions: Describe and explain warnings, trouble indications, error
messages, and similar codes and signals. Include responsibilities of Owner's operating
personnel for notification of Installer, supplier, and manufacturer to maintain warranties.

D. Emergency Procedures: Include the following, as applicable:

1. Instructions on stopping.
2. Shutdown instructions for each type of emergency.
3. Operating instructions for conditions outside normal operating limits.
4. Required sequences for electric or electronic systems.
5. Special operating instructions and procedures.
2.4 OPERATION MANUALS
A. Content: In addition to requirements in this Section, include operation data required in

individual Specification Sections and the following information:

System, subsystem, and equipment descriptions.

Performance and design criteria if Contractor is delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

0. License requirements including inspection and renewal dates.

SOOoONoOOrWN =
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B.

2.5

Descriptions: Include the following:

Product name and model number.

Manufacturer's name.

Equipment identification with serial number of each component.
Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

CoNoORrwN =

Operating Procedures: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.

Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

CoNOORrwWN =

Systems and Equipment Controls: Describe the sequence of operation, and diagram
controls as installed.

Piped Systems: Diagram piping as installed, and identify color-coding where required
for identification.

PRODUCT MAINTENANCE MANUAL

Content: Organize manual into a separate section for each product, material, and
finish. Include source information, product information, maintenance procedures, repair
materials and sources, and warranties and bonds, as described below.

Source Information: List each product included in manual, identified by product name
and arranged to match manual's table of contents. For each product, list name,
address, and telephone number of Installer or supplier and maintenance service agent,
and cross-reference Specification Section number and title in Project Manual.

Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.

Material and chemical composition.

Reordering information for specially manufactured products.

aobronN~
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D.

Bid Group 1: RTU Procurement

Maintenance Procedures: Include manufacturer's written recommendations and the
following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

aobron=

Repair Materials and Sources: Include lists of materials and local sources of materials
and related services.

Warranties and Bonds: Include copies of warranties and bonds and lists of
circumstances and conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

Content: For each system, subsystem, and piece of equipment not part of a system,
include source information, manufacturers' maintenance documentation, maintenance
procedures, maintenance and service schedules, spare parts list and source
information, maintenance service contracts, and warranty and bond information, as
described below.

Source Information: List each system, subsystem, and piece of equipment included in
the manual, identified by product name and arranged to match manual's table of
contents. For each product, list name, address, and telephone number of Installer or
supplier and maintenance service agent, and cross-reference Specification Section
number and title in Project Manual.

Manufacturers'  Maintenance =~ Documentation: Manufacturers'  maintenance
documentation including the following information for each component part or piece of
equipment:

1. Standard printed maintenance instructions and bulletins.
Drawings, diagrams, and instructions required for maintenance, including
disassembly and component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.

4. List of items recommended to be stocked as spare parts.

Maintenance Procedures: Include the following information and items that detail
essential maintenance procedures:

Test and inspection instructions.

Troubleshooting guide.

Precautions against improper maintenance.

Disassembly; component removal, repair, and replacement; and reassembly
instructions.

e
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5. Aligning, adjusting, and checking instructions.
6. Demonstration and training videotape, if available.

Maintenance and Service Schedules: Include service and lubrication requirements, list
of required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,
quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record: Include manufacturers' forms for recording
maintenance.

Spare Parts List and Source Information: Include lists of replacement and repair parts,
with parts identified and cross-referenced to manufacturers' maintenance
documentation and local sources of maintenance materials and related services.

Warranties and Bonds: Include copies of warranties and bonds and lists of
circumstances and conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 3 - EXECUTION

3.1

MANUAL PREPARATION

Operation and Maintenance Documentation Directory: Prepare a separate manual that
provides an organized reference to emergency, operation, and maintenance manuals.

Emergency Manual: Assemble a complete set of emergency information indicating
procedures for use by emergency personnel and by Owner's operating personnel for
types of emergencies indicated.

Product Maintenance Manual: Assemble a complete set of maintenance data indicating
care and maintenance of each product, material, and finish incorporated into the Work.

Operation and Maintenance Manuals: Assemble a complete set of operation and
maintenance data indicating operation and maintenance of each system, subsystem,
and piece of equipment not part of a system.

1. Engage a factory-authorized service representative to assemble and prepare
information for each system, subsystem, and piece of equipment not part of a
system.

2. Prepare a separate manual for each system and subsystem, in the form of an
instructional manual for use by Owner's operating personnel.

Manufacturers' Data: Where manuals contain manufacturers' standard printed data,
include only sheets pertinent to product or component installed. Mark each sheet to
identify each product or component incorporated into the Work. If data include more
than one item in a tabular format, identify each item using appropriate references from

SECTION 017823 - OPERATION AND MAINTENANCE DATA 017823 -7
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the Contract Documents. Identify data applicable to the Work and delete references to
information not applicable.

1. Prepare supplementary text if manufacturers' standard printed data are not
available and where the information is necessary for proper operation and
maintenance of equipment or systems.

F. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control
sequence and flow diagrams. Coordinate these drawings with information contained in
Record Drawings to ensure correct illustration of completed installation.

1. Do not use original Project Record Documents as part of operation and
maintenance manuals.
2. Comply with requirements of newly prepared Record Drawings in Division 01
Section “Project Record Documents.”
G. Comply with Division 01 Section “Closeout Procedures” for the schedule for submitting
operation and maintenance documentation.

END OF SECTION 017823
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PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 01 Specification Sections, apply to this
Section.

SUMMARY

Section includes administrative and procedural requirements for Project Record
Documents, including the following:

1. Record Drawings.
2. Miscellaneous record submittals.

Related Requirements:

1. Division 01 Section “Closeout Procedures” for general closeout procedures.

2. Division 01 Section “Operation and Maintenance Data” for operation and
maintenance manual requirements.

3. Divisions 02 through 48 Sections for specific requirements for Project Record
Documents of the Work in those Sections.

CLOSEOUT SUBMITTALS

Record Drawings: Comply with the following:
1. Number of Copies: Submit copies of record Drawings as follows:

a. Submit PDF electronic files of scanned marked-up record prints and one of
file prints.

Miscellaneous Record Submittals: See other Specification Sections for miscellaneous
record-keeping requirements and submittals in connection with various construction
activities. Submit one paper copy and annotated PDF electronic files and directories of
each submittal.
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PART 2 - PRODUCTS

2.1

A.

RECORD DRAWINGS

Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings
and Shop Drawings, incorporating new and revised drawings as modifications are
issued.

1.

Preparation: Mark record prints to show the actual installation where installation
varies from that shown originally. Require individual or entity who obtained record
data, whether individual or entity is Installer, subcontractor, or similar entity, to
provide information for preparation of corresponding marked-up record prints.

a. Give particular attention to information on concealed elements that would
be difficult to identify or measure and record later.

Accurately record information in an acceptable drawing technique.

Record data as soon as possible after obtaining it.

Record and check the markup before enclosing concealed installations.
Cross-reference record prints to corresponding archive photographic
documentation.

® Q00T

Content: Types of items requiring marking include, but are not limited to, the
following:

Dimensional changes to Drawings.

Revisions to details shown on Drawings.

Depths of foundations below first floor.

Locations and depths of underground utilities.

Revisions to routing of piping and conduits.

Revisions to electrical circuitry.

Actual equipment locations.

Duct size and routing.

Locations of concealed internal utilities.

Changes made by Change Order or Construction Change Directive.
Changes made following Architect's written orders.

Details not on the original Contract Drawings.

Field records for variable and concealed conditions.

Record information on the Work that is shown only schematically.

S3TATTS@mea0 Ty

Mark the Contract Drawings or Shop Drawings, whichever is most capable of
showing actual physical conditions, completely and accurately. If Shop Drawings
are marked, show cross-reference on the Contract Drawings.

Mark record sets with erasable, red-colored pencil. Use other colors to
distinguish between changes for different categories of the Work at same
location.

Mark important additional information that was either shown schematically or
omitted from original Drawings.

Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.
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B.

2.2

Record Digital Data Files: Immediately before inspection for Certificate of Substantial
Completion, review marked-up record prints with Architect and Construction Manager.
When authorized, prepare a full set of corrected digital data files of the Contract
Drawings, as follows:

1. Format: Annotated PDF electronic file.
Incorporate changes and additional information previously marked on record
prints. Delete, redraw, and add details and notations where applicable.

3. Refer instances of uncertainty to Architect through Construction Manager for
resolution.

4.  Architect will furnish Contractor one set of digital data files of the Contract
Drawings for use in recording information.

a. See Section 013300 "Submittal Procedures" for requirements related to
use of Architect's digital data files.

b.  Architect will provide data file layer information. Record markups in
separate layers.

Format: Identify and date each Record Drawing; include the designation "PROJECT
RECORD DRAWING" in a prominent location.

1. Record Prints: Organize Record Prints and newly prepared Record Drawings into
manageable sets. Bind each set with durable paper cover sheets. Include
identification on cover sheets.

2. Identification: As follows:
a. Project name.
b. Date.
C. Designation "PROJECT RECORD DRAWINGS."
d. Name of Architect and Construction Manager
e. Name of Contractor.

MISCELLANEOUS RECORD SUBMITTALS

Assemble miscellaneous records required by other Specification Sections for
miscellaneous record keeping and submittal in connection with actual performance of
the Work. Bind or file miscellaneous records and identify each, ready for continued use
and reference.

Format: Submit miscellaneous record submittals as PDF electronic file scanned PDF
electronic file(s) of marked-up miscellaneous record submittals.

1. Include miscellaneous record submittals directory organized by Specification
Section number and title, electronically linked to each item of miscellaneous
record submittals.
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PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording: Maintain one copy of each submittal during the construction period for
Project Record Document purposes. Post changes and modifications to Project Record
Documents as they occur; do not wait until the end of Project.

B. Maintenance of Record Documents: Store Record Documents in the field office apart
from the Contract Documents used for construction. Do not use Project Record
Documents for construction purposes. Maintain Record Documents in good order and
in a clean, dry, legible condition, protected from deterioration and loss. Provide access
to Project Record Documents for Architect's and Construction Manager’s reference
during normal working hours.

END OF SECTION 017839
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SECTION 232923 — VARIABLE FREQUENCY MOTOR CONTROLLERS (PRE-PURCHASE)

PART 1 - GENERAL

1.1
A.

1.2

—_
w
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RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes separately enclosed, pre-assembled, combination VFCs, rated 600 V
and less, for speed control of three-phase, squirrel-cage induction motors.

DEFINITIONS

BAS: Building automation system.

CE: Conformite Europeene (European Compliance).
CPT: Control power transformer.

EMI: Electromagnetic interference.

IGBT: Insulated-gate bipolar transistor.

LED: Light-emitting diode.

MCP: Motor-circuit protector.

NC: Normally closed.

NO: Normally open.

OCPD: Overcurrent protective device.

PCC: Point of common coupling.

PID: Control action, proportional plus integral plus derivative.
PWM: Pulse-width modulated.

RFI: Radio-frequency interference.

TDD: Total demand (harmonic current) distortion.
THD(V): Total harmonic voltage demand.

VFC: Variable-frequency motor controller.
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1.4 ACTION SUBMITTALS

A. Product Data: For each type and rating of VFC indicated. Include features,
performance, electrical ratings, operating characteristics, shipping and operating
weights, and furnished specialties and accessories.

B. Shop Drawings: For each VFC indicated. Include dimensioned plans, elevations, and
sections; and conduit entry locations and sizes, mounting arrangements, and details,
including required clearances and service space around equipment.

1. Show tabulations of installed devices, equipment features, and ratings. Include
the following:

a. Each installed unit's type and details.

b. Factory-installed devices.

C. Enclosure types and details.

d. Nameplate legends.

e. Short-circuit current (withstand) rating of enclosed unit.

f. Features, characteristics, ratings, and factory settings of each VFC and
installed devices.

g. Specified modifications.
2. Schematic and Connection Wiring Diagrams: For power, signal, and control
wiring.
1.5 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For VFCs to include in emergency, operation, and
maintenance manuals. In addition to items specified in Division 01 Section "Operation
and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting thermal-magnetic
circuit breaker and MCP trip settings.

2. Manufacturer's written instructions for setting field-adjustable overload relays.

3. Manufacturer's written instructions for testing, adjusting, and reprogramming
microprocessor control modules.

4. Manufacturer's written instructions for setting field-adjustable timers, controls,
and status and alarm points.
1.6 QUALITY ASSURANCE

A.  Testing Agency Qualifications: Member company of NETA or an NRTL.
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1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-
site testing.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

C. Comply with NFPA 70.

IEEE Compliance: Fabricate and test VFC according to IEEE 344 to withstand seismic
forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical
Systems."

1.7 PROJECT CONDITIONS

A. Environmental Limitations: Rate equipment for continuous operation, capable of
driving full load without de-rating, under the following conditions unless otherwise
indicated:

1. Ambient Temperature: Not less than 14 deg F and not exceeding 104 deg F.

2. Ambient Storage Temperature: Not less than minus 4 deg F and not exceeding
140 deg F

3. Humidity: Less than 95 percent (non-condensing).

4.  Altitude: Not exceeding 3300 feet.

1.8 COORDINATION

A. Coordinate features of motors, load characteristics, installed units, and accessory
devices to be compatible with the following:

1. Torque, speed, and horsepower requirements of the load.
2. Ratings and characteristics of supply circuit and required control sequence.
3.  Ambient and environmental conditions of installation location.

B. Coordinate sizes and locations of concrete bases with actual equipment provided.
Cast anchor-bolt inserts into bases.

C. Coordinate sizes and locations of roof curbs, equipment supports, and roof
penetrations with actual equipment provided.

1.9 WARRANTY

A. The VFC shall be warranted by the manufacturer for a period of 24 months from date of
shipment. The warranty shall include parts and labor expenses incurred by the
manufacturer to provide factory authorized on-site service.
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PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

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

1. ABB.

Danfoss Inc.; Danfoss Drives Div.

Eaton Electrical Inc.; Cutler-Hammer Business Unit.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

Toshiba International Corporation.

N o g b~ w b

Yaskawa Electric America, Inc; Drives Division

2.2 GENERAL

A. Provide variable frequency drive package matched to motor being controlled. Ensure
that motor being controlled has been manufactured per NEMA Standard MG1, Section
31.4 Inverter Duty Motors.

1. The standard Variable Frequency Controller (VFC) and all the optional
modifications shall mount within a packaged NEMA 1 or NEMA 12 (1-60 HP @
460 Volts, -25 HP @ 208 Volts) enclosure.

2. All HP ratings shall meet or exceed Table 430-150 of the NEC, 3 Phase Motor
Full Load Currents. HP, Maximum Current, and Rated Voltage shall appear on
the drive nameplate.

3. Provide output reactors as close to the input of the motor as possible if the lead
distance between the motor and drive exceeds 150 feet. If the distance is less
than 150 feet, additional equipment is not required. If the distance is greater than
600 feet, provide output filtering per the VFC manufacturer's recommendations.

2.3 CODES AND STANDARDS

A. VFC and options shall be installed in a UL 508A Listed industrial control panel. If
required, the enclosed VFC shall be UL approved for mounting in conditioned air ducts
and plenums per UL 1995. The drive and options shall comply with the applicable
requirement of the latest standards of ANSI, NEMA, National Electric Code NEC,
NEPU-70, IEEE 519-1992, FCC Part 15 Subpart J, CE 96. VFC manufacturer shall be
ISO 9001 certified.
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24 DRIVE FUNCTIONS

A. The VFC shall have the following basic features:

1.

An electronic overload circuit designed to protect an AC motor operated by the
VFC output from extended overload operation on an inverse time basis. This
electronic overload shall be UL and NEC recognized as adequate motor
protection. No additional hardware such as motor overload relays or motor
thermostats shall be required.

An LCD display mounted on the door of the cabinet that digitally indicates:
a. Frequency output

b. Voltage output

C. Current output

d. Motor RPM

e. Input kW

f. Elapsed Time

g. Time Stamped Fault Indication

h. DC Bus Volts

The VFC shall have the capability of riding through power dips up to 10 seconds
without a controller trip depending on load and operating condition. In this
extended ride through, the drive shall use the energy generated by the rotating
fan as a power source for all electronic circuits.

RS232 Port and Windows based software for Configuration, Control, and
Monitoring.

An isolated 0-20mA, 4-20mA or 0-4, 0-8, 0-10 volt analog speed input follower.
An isolated 0-10 V or 4-20mA output signal proportional to speed or load.

2.5 PROTECTIVE CIRCUITS AND FEATURES

A. The VFD shall include the following protective circuits and features:

1.

© o k~ w b

Motor current exceeds 180% of drive continuous current rating.
Output phase-to-phase short circuit condition.

Total ground fault under any operating condition.

High input line voltage.

Low input line voltage.

Loss of input or output phase.
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7. External fault. (This protective circuit shall permit wiring of remote N.C. safety
contact to shut down the drive). User supplied end switches, thermal switches,
fire-stats, freeze-stats inputs will be connected to this VFC supplied circuit.

8. Metal oxide varistors for surge suppression shall be provided at the VFC input
terminals.

OTHER FEATURES

Complete Contactor Bypass shall be provided to allow motor to be safely transferred
from VFC output to the AC line, or from the AC line to the VFC, while the motor is at
zero speed. The contactor Bypass shall utilize two motor contactors electrically
interlocked. One contactor is to open and close the connection between the VFC
output and the motor. The other contactor will open and close the connection between
the Bypass power line and the motor, providing Aacross the line@ starting. Motor
protection is to be provided in the Bypass@ mode by a bi-metallic Class 20 Smart
Motor Protection adjustable overload relay. Relay control logic shall also be included
within the VFD enclosure to allow the same START/STOP command to operate the
motor in either mode. The relay logic shall be 115 Volts. The Bypass circuit shall
include a second lockable disconnect installed in the VFC to provide the ability to
safely troubleshoot and test the controller, both energized and de-energized, while the
motor is running in the Bypass mode. A contact closure shall be provided to indicate
that the drive is in the Bypass mode. Auto and Hand selections shall be available to
transfer control from the keypad to user wired signals. Normally Open and Normally
Closed contacts shall be provided for both Run and IET/Drive Stopped. The entire
Bypass option shall be packaged in a metal enclosure and be mechanically isolated
from the VFC.

The entire drive package, including the drive circuit and bypass circuit, must have a
UL508A short circuit rating of 100K Amps with enclosure label.

A main fused disconnect shall mount within the NEMA 1 or NEMA 12 metal enclosure
for positive power disconnect of the VFC. It shall have the capability for door
padlocking.

A 3% impedance AC or DC Input Line Reactor shall be provided to minimize drive
harmonics on the AC line and protect the drive from damaging electrical system
transients.

Drive shall be capable of communicating directly to building automation systems via
BACnet protocols without additional components. Drive manufacturer shall provide
appropriate card required by Building Automation System and include points list for
mapping by BAS contractor.

PART 3 - EXECUTION

3.1

NOT USED

END OF SECTION 232923
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SECTION 237416.11 - PACKAGED, OUTDOOR, ROOFTOP AIR-CONDITIONING UNITS
(PRE-PURCHASE)

PART 1 - GENERAL

1.1

A

1.2

1.3

o o w >

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

This equipment section is being used for equipment pre-purchase only.

SUMMARY

Section includes packaged, small-capacity, rooftop air-conditioning units (RTUs) with
the following components and accessories:

Casings.

Fans.

Motors.

Rotary heat exchangers.
Coils.

Refrigerant circuit components.
Alir filtration.

Gas furnaces.

Dampers.

10. Electrical power connections.
11. Controls.

12. Accessories.

13. Roof curbs.

CoNOORrwWN =

DEFINITIONS

DDC: Direct digital controls.

ECM: Electronically commutated motor.

MERV: Minimum efficiency reporting value.

Outdoor-Air Refrigerant Coil: Refrigerant coil in the outdoor-air stream to reject heat
during cooling operations and to absorb heat during heating operations. "Outdoor air"

is defined as the air outside the building or taken from outdoors and not previously
circulated through the system.
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1.4

1.5

E.

RTU: Rooftop unit. As used in this Section, this abbreviation means packaged, small-
capacity, rooftop air-conditioning units. This abbreviation is used regardless of whether
the unit is mounted on the roof or on a concrete base on ground.

Supply-Air Fan: The fan providing supply air to conditioned space. "Supply air" is
defined as the air entering a space from air-conditioning, heating, or ventilating
apparatus.

Supply-Air Refrigerant Coil: Refrigerant coil in the supply-air stream to absorb heat
(provide cooling) during cooling operations and to reject heat (provide heating) during
heating operations. "Supply air" is defined as the air entering a space from air-
conditioning, heating, or ventilating apparatus.

ACTION SUBMITTALS
Product Data: For each RTU.

1. Include manufacturer's technical data.
2. Include rated capacities, dimensions, required clearances, characteristics, and
furnished specialties and accessories.

Shop Drawings:

1. Include details of equipment assemblies. Indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and
size of each field connection.

2. Include diagrams for power, signal, and control wiring.

Shop drawings shall be included in the bid package. Bids provided without shop
drawing submittal will be rejected.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Plans and other details, drawn to scale, on which the following
items are shown and coordinated with each other, using input from installers of the
items involved:

1. Structural members to which RTUs will be attached.
2. Roof openings.
3. Roof curbs and flashing.

Product Certificates: Submit certification that specified equipment will withstand wind
forces identified in "Performance Requirements" Article.

1. Basis for Certification: Indicate whether withstand certification is based on actual
test of assembled components or on calculations.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of wind force
and locate and describe mounting and anchorage provisions.
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1.6

1.7

1.8

3. Detailed description of equipment anchorage devices on which the certification is
based and their installation requirements.

Field quality-control reports.

Sample Warranty: For special warranty.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For RTUs to include in emergency, operation, and
maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1. Fan Belts: One set for each belt-driven fan.
2. Filters: One set of filters for each unit.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of RTUs that
fail in materials or workmanship within specified warranty period.

1. Warranty Period for Compressors: Manufacturer's standard, but not less than 10
years from date of Substantial Completion.

2. Warranty Period for Gas Furnace Heat Exchangers: Manufacturer's standard, but
not less than 10 years from date of Substantial Completion.

3.  Warranty Period for Solid-State Ignition Modules: Manufacturer's standard, but
not less than three years from date of Substantial Completion.

4, Warranty Period for Control Boards: Manufacturer's standard, but not less than
three years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A

DESCRIPTION
AHRI Compliance:

Comply with AHRI 210/240 for testing and rating energy efficiencies for RTUs.
Comply with AHRI 340/360 for testing and rating energy efficiencies for RTUs.
Comply with AHRI 270 for testing and rating sound performance for RTUs.
Comply with  AHRI 1060 for testing and rating performance for air-to-air
exchanger.

e

AMCA Compliance:
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2.2

23

1. Comply with AMCA 11 and bear the AMCA-Certified Ratings Seal for air and
sound performance according to AMCA 211 and AMCA 311.

2. Damper leakage tested according to AMCA 500-D.

3 Operating Limits: Classify according to AMCA 99.

ASHRAE Compliance:

1. Comply with ASHRAE 15 for refrigeration system safety.

2. Comply with ASHRAE 33 for methods of testing cooling and heating coils.

3 Comply with applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and Startup."

ASHRAE/IES Compliance: Comply with applicable requirements in ASHRAE/IES 90.1,
Section 6 - "Heating, Ventilating, and Air-Conditioning."

NFPA Compliance: Comply with NFPA 90A or NFPA 90B.
UL Compliance: Comply with UL 1995.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

MANUFACTURERS

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

AAON.

Carrier Corporation; a unit of United Technologies Corp.
Daikin Applied.

Trane.

YORK; a Johnson Controls company.

SnhonN=

CASINGS

General Fabrication Requirements for Casings: Formed and reinforced double-wall
insulated panels, fabricated to allow removal for access to internal parts and
components, with joints between sections sealed.

Double-Wall Construction: Fill space between walls with 2-inch foam insulation and
seal moisture tight for R-13 performance.

Exterior Casing Material: Galvanized steel with factory-painted finish, with pitched roof
panels and knockouts with grommet seals for electrical and piping connections and
lifting lugs.

Inner Casing Fabrication Requirements:

1. Inside Casing: G-90-coated galvanized steel, 0.034 inch thick.
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Casing Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.

1. Materials: ASTM C 1071, Type |.

2. Thickness: 1 inch.

3 Liner materials shall have airstream surface coated with erosion- and
temperature-resistant coating or faced with a plain or coated fibrous mat or
fabric.

4. Liner Adhesive: Comply with ASTM C 916, Type |.

Condensate Drain Pans: Fabricated using stainless-steel sheet 0.025 inch thick, a
minimum of 2 inches deep, and complying with ASHRAE 62.1 for design and
construction of drain pans.

1. Double-Wall Construction: Fill space between walls with foam insulation and seal
moisture tight.
2. Drain Connections: Threaded nipple.

Airstream Surfaces: Surfaces in contact with the airstream shall comply with
requirements in ASHRAE 62.1.

FANS

Belt-Driven Supply-Air Fans:  Double width, forward curved, centrifugal; with
permanently lubricated motor installed on an adjustable fan base resiliently mounted in
the casing. Aluminum or painted-steel wheels, and galvanized- or painted-steel fan
scrolls.

Condenser-Coil Fan: Propeller, mounted on shaft of permanently lubricated motor.
Exhaust/Return Fan: Centrifugal type, shaft mounted on permanently lubricated motor.
Fan Motor: Comply with requirements in Division 23 Section "Common Motor
Requirements for HVAC Equipment.”

Variable Frequency Controllers: Comply with requirements in Division 23 Section
"Variable Frequency Controllers." All motors on variable frequency controllers shall be
premium efficiency.

MOTORS

Comply with Section 230513 "Common Motor Requirements for HYAC Equipment" and
the requirements of this Article.

Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load
will not require motor to operate in service factor range above 1.0.

Efficiency: Premium efficient.

NEMA Design: NEMA 3R.

COILS

Supply-Air Refrigerant Coil:
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2.7

2.8

2.9

1. Aluminum-plate fin and seamless internally grooved copper tube in steel casing
with equalizing-type vertical distributor.

2. Polymer strip shall prevent all copper coils from contacting steel coil frame or
condensate pan.

3. Coil Split: Interlaced.

REFRIGERANT CIRCUIT COMPONENTS

Provide variable Speed scroll compressor: The variable speed compressor shall be
capable of speed modulation from 25 Hz to a maximum of 100 Hz. The minimum unit
capacity shall be 15% of full load or less. The compressor motor shall be a permanent
magnet type. Each compressor shall have a crankcase heater installed, properly sized
to minimize the amount of liquid refrigerant present in the oil sump during off cycles.
Compressors shall be equipped with a bearing oil injection system that optimizes scroll
set lubrication, sealing, and controls the oil circulation rate. Optimal bearing lubrication
shall be provided by an oil pump. Each variable speed compressor shall be matched
with a specially designed variable frequency drive which modulates the speed of the
compressor motor and provides several compressor protection functions. Control of the
variable speed compressor and inverter control shall be integrated with the unit
controller to ensure optimal equipment reliability and efficiency

Refrigeration Specialties:

Refrigerant: R-410A.

Expansion valve with replaceable thermostatic element.

Refrigerant filter/dryer.

Manual-reset high-pressure safety switch.

Automatic-reset low-pressure safety switch.

Minimum off-time relay.

Automatic-reset compressor motor thermal overload.

Brass service valves installed in compressor suction and liquid lines.
Low-ambient kit high-pressure sensor.

0. Four-way reversing valve with a replaceable magnetic coil, thermostatic
expansion valves with bypass check valves, and a suction line accumulator.
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AIR FILTRATION

Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting
value (MERV) according to ASHRAE 52.2.

1. Pre-Filter: 2” throwaway, glass fiber, MERV-7 according to ASHRAE 52.2
2. Final Filter: 4” throwaway, glass fiber, MERV-13 according to ASHRAE 52.2
GAS FURNACE

Description:  Factory assembled, piped, and wired; complying with
ANSI Z21.47/CSA 2.3 and NFPA 54.
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2.10

2.1

212

B.

1. CSA Approval: Designed and certified by and bearing label of CSA.

Burners: Stainless steel.

1. Fuel: Natural gas.
2. Ignition: Electronically controlled electric spark or hot-surface igniter with flame
sensor.

Heat-Exchanger and Drain Pan: Stainless steel.
Venting: Gravity vented with vertical extension.

Power Vent: Integral, motorized centrifugal fan interlocked with gas valve with vertical
extension.

Gas Valve Train: Single-body, regulated, redundant, 24-V ac gas valve assembly
containing pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual
shutoff.

DAMPERS
Leakage Rate: Comply with ASHRAE/IES 90.1.

Damper Motor: Modulating with adjustable minimum position.

ELECTRICAL POWER CONNECTIONS

RTU shall have a single connection of power to unit with unit-mounted disconnect
switch accessible from outside unit and control-circuit transformer with built-in
overcurrent protection.

CONTROLS

Control equipment and sequence of operation are specified in Section 230923 "Direct
Digital Control (DDC) System for HVAC."

DDC Controller:

1. Controller shall have volatile-memory backup.
2. Safety Control Operation:

a. Smoke Detectors: Stop fan and close outdoor-air damper if smoke is
detected. Provide additional contacts for alarm interface to fire-alarm
control panel.

b. Firestats: Stop fan and close outdoor-air damper if air greater than 130
deg F enters unit. Provide additional contacts for alarm interface to fire-
alarm control panel.

C. Fire-Alarm Control Panel Interface: Provide control interface to coordinate
with operating sequence described in Section 284621.11 "Addressable
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Fire-Alarm  Systems." Section 284621.13 "Conventional Fire-Alarm
Systems."

Low-Discharge Temperature: Stop fan and close outdoor-air damper if
supply-air temperature is less than 40 deg F.

Defrost Control for Condenser Coil: Pressure differential switch to initiate
defrost sequence.

3. Scheduled Operation: Occupied and unoccupied periods on 365-day clock with a
minimum of four programmable periods per day.
4. Unoccupied Period:

a.
b.
c.

Heating Setback: 10 deg F.
Cooling Setback: System off.
Override Operation: Two hours.

5. Supply Fan Operation:

a.
b.

Occupied Periods: Run fan continuously.
Unoccupied Periods: Cycle fan to maintain setback temperature.

6. Refrigerant Circuit Operation:

a.

b.

Occupied Periods: Cycle or stage compressors to match compressor
output to cooling load to maintain discharge temperature. Cycle condenser
fans to maintain maximum hot-gas pressure. Operate low-ambient control
kit to maintain minimum hot-gas pressure.

Unoccupied Periods: Compressors off.

7. Gas Furnace Operation:

a. Occupied Periods: Modulate burner to maintain discharge temperature.
b. Unoccupied Periods: Cycle burner to maintain setback temperature.
8. Fixed Minimum Outdoor-Air Damper Operation:
a. Occupied Periods: Open to 25 percent.
b. Unoccupied Periods: Close the outdoor-air damper.

9. Economizer Outdoor-Air Damper Operation:

a.
b.

Morning warm-up & cool-down cycles.

Occupied Periods: Open to 25 percent fixed minimum intake, and
maximum 100 percent of the fan capacity. Controller shall permit air-side
economizer operation when outdoor air is less than 60 deg F. Use mixed-
air temperature and select between outdoor-air and return-air enthalpy to
adjust mixing dampers. Start relief-air fan with end switch on outdoor-air
damper. During economizer cycle operation, lock out cooling.

Unoccupied Periods: Close outdoor-air damper and open return-air
damper.
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d. Outdoor-Airflow Monitor: Accuracy maximum plus or minus 5 percent within
15 and 100 percent of total outdoor air. Monitor microprocessor shall adjust
for temperature, and output shall range from 2- to 10-V dc.

10. Carbon Dioxide Sensor Operation:
a. Occupied Periods: Reset minimum outdoor-air ratio down to minimum 10
percent to maintain maximum 800-ppm concentration.
b. Unoccupied Periods: Close outdoor-air damper and open return-air
damper.

Interface Requirements for HVAC Instrumentation and Control System:

-_—

Interface relay for scheduled operation.

2. Interface relay to provide indication of fault at the central workstation and
diagnostic code storage.

3. Provide BACnet compatible interface for central HYAC control workstation for the

following:

a.  Adjusting set points.

b. Monitoring supply fan start, stop, and operation.

Inquiring data to include outdoor-air damper position, supply- and room-air
temperature.

Monitoring occupied and unoccupied operations.

Monitoring constant and variable motor loads.

Monitoring variable-frequency drive operation.

Monitoring cooling load.

Monitoring economizer cycles.

Monitoring air-distribution static pressure and ventilation air volume.

13

mTa@ oo

ACCESSORIES

Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection. Include
transformer if required. Outlet shall be energized even if the unit main disconnect is
open.

Low-ambient kit using staged condenser fans for operation down to 35 deg F.

Filter differential pressure switch with sensor tubing on either side of filter. Set for final
filter pressure loss.

Remote potentiometer to adjust minimum economizer damper position.
Return-air bypass damper.

Factory- or field-installed, demand-controlled ventilation.

Safeties:

1. Smoke detector.
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2. Condensate overflow switch.

3. Phase-loss protection.

4. High and low pressure control.

5.  Gas furnace airflow-proving switch.

H.  Coil guards of painted, galvanized-steel wire.
l. Hail guards of galvanized steel, painted to match casing.
J. Door switches to disable heating or reset set point when open.

K. Outdoor-air intake weather hood with moisture eliminator.

214 ROOF CURBS

A. Materials: Galvanized steel with corrosion-protection coating, watertight gaskets, and
factory-installed wood nailer; complying with NRCA standards.

1. Curb Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.

a. Materials: ASTM C 1071, Type | or Il.
b. Thickness: 1-1/2 inches.

2. Application: Factory applied with adhesive and mechanical fasteners to the
internal surface of curb.

a. Liner Adhesive: Comply with ASTM C 916, Type |.

b. Mechanical Fasteners: Galvanized steel, suitable for adhesive attachment,
mechanical attachment, or welding attachment to duct without damaging
liner when applied as recommended by manufacturer and without causing
leakage in cabinet.

C. Liner materials applied in this location shall have airstream surface coated
with a temperature-resistant coating or faced with a plain or coated fibrous
mat or fabric depending on service air velocity.

d. Liner Adhesive: Comply with ASTM C 916, Type I.

B. Curb Dimensions: Height of 24 inches. Adaptable horizontal dimensions as required for
existing roof openings.
PART 3 - EXECUTION

3.1 NOT USED

END OF SECTION 237416.11
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	016000-PRODUCT REQUIREMENTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; and comparable products.
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Products: Items obtained for incorporating into the Work, whether purchased for Project or taken from previously purchased stock. The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	B. Basis-of-Design Product Specification: A specification in which a specific manufacturer's product is named and accompanied by the words "basis-of-design product," including make or model number or other designation, to establish the significant qualities related to type, function, dimension, in-service performance, physical properties, appearance, and other characteristics for purposes of evaluating comparable products of additional manufacturers named in the specification.

	1.4 ACTION SUBMITTALS
	A. Comparable Product Requests: Submit request for consideration of each comparable product. Identify product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	B. Basis-of-Design Product Specification Submittal: Comply with requirements in Division 01 Section "Submittal Procedures." Show compliance with requirements.

	1.5 QUALITY ASSURANCE
	A. Compatibility of Options: If Contractor is given option of selecting between two or more products for use on Project, select product compatible with products previously selected, even if previously selected products were also options.

	1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft and vandalism. Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	C. Storage:

	1.7 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations under requirements of the Contract Documents.
	B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready for execution.
	C. Submittal Time: Comply with requirements in Division 01 Section "Closeout Procedures."


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements: Provide products that comply with the Contract Documents, are undamaged and, unless otherwise indicated, are new at time of installation.
	B. Product Selection Procedures:
	C. Visual Matching Specification: Where Specifications require "match Architect's sample", provide a product that complies with requirements and matches Architect's sample. Architect's decision will be final on whether a proposed product matches.
	D. Visual Selection Specification: Where Specifications include the phrase "as selected by Architect from manufacturer's full range" or similar phrase, select a product that complies with requirements. Architect will select color, gloss, pattern, density, or texture from manufacturer's product line that includes both standard and premium items.

	2.2 COMPARABLE PRODUCTS
	A. Conditions for Consideration: Architect will consider Contractor's request for comparable product when the following conditions are satisfied. If the following conditions are not satisfied, Architect may return requests without action, except to record noncompliance with these requirements:



	017700-CLOSEOUT PROCEDURES
	017823-OPERATION AND MAINTENANCE DATA
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. System: An organized collection of parts, equipment, or subsystems united by regular interaction.
	B. Subsystem: A portion of a system with characteristics similar to a system.

	1.4 SUBMITTALS
	A. Operations and Maintenance Manuals Submittal: Submit 3 copies of each manual in final form at least 15 days before final inspection. Architect will return copy with comments within 15 days after final inspection.

	1.5 COORDINATION
	A. Where operation and maintenance documentation includes information on installations by more than one factory-authorized service representative, assemble and coordinate information furnished by representatives and prepare manuals.


	PART 2 -  PRODUCTS
	2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY
	A. Organization: Include a section in the directory for each of the following:
	B. List of Systems and Subsystems: List systems alphabetically. Include references to operation and maintenance manuals that contain information about each system.
	C. List of Equipment: List equipment for each system, organized alphabetically by system. For pieces of equipment not part of system, list alphabetically in separate list.
	D. Tables of Contents: Include a table of contents for each emergency, operation, and maintenance manual.
	E. Identification: In the documentation directory and in each operation and maintenance manual, identify each system, subsystem, and piece of equipment with the same designation used in the Contract Documents. If no designation exists, assign a designation according to ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building Systems."

	2.2 MANUALS, GENERAL
	A. Organization: Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system. Each manual shall contain the following materials, in the order listed:
	B. Title Page: Enclose title page in transparent plastic sleeve. Include the following information:
	C. Table of Contents: List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by system, subsystem, and equipment. If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.

	2.3 EMERGENCY MANUALS
	A. Content: Organize manual into a separate section for each of the following:
	B. Type of Emergency: Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component:
	C. Emergency Instructions: Describe and explain warnings, trouble indications, error messages, and similar codes and signals. Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to maintain warranties.
	D. Emergency Procedures: Include the following, as applicable:

	2.4 OPERATION MANUALS
	A. Content: In addition to requirements in this Section, include operation data required in individual Specification Sections and the following information:
	B. Descriptions: Include the following:
	C. Operating Procedures: Include the following, as applicable:
	D. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as installed.
	E. Piped Systems: Diagram piping as installed, and identify color-coding where required for identification.

	2.5 PRODUCT MAINTENANCE MANUAL
	A. Content: Organize manual into a separate section for each product, material, and finish. Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information: List each product included in manual, identified by product name and arranged to match manual's table of contents. For each product, list name, address, and telephone number of Installer or supplier and maintenance service agent, and cross-reference Specification Section number and title in Project Manual.
	C. Product Information: Include the following, as applicable:
	D. Maintenance Procedures: Include manufacturer's written recommendations and the following:
	E. Repair Materials and Sources: Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content: For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source information, maintenance service contracts, and warranty and bond information, as described below.
	B. Source Information: List each system, subsystem, and piece of equipment included in the manual, identified by product name and arranged to match manual's table of contents. For each product, list name, address, and telephone number of Installer or supplier and maintenance service agent, and cross-reference Specification Section number and title in Project Manual.
	C. Manufacturers' Maintenance Documentation: Manufacturers' maintenance documentation including the following information for each component part or piece of equipment:
	D. Maintenance Procedures: Include the following information and items that detail essential maintenance procedures:
	E. Maintenance and Service Schedules: Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.


	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Operation and Maintenance Documentation Directory: Prepare a separate manual that provides an organized reference to emergency, operation, and maintenance manuals.
	B. Emergency Manual: Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	C. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	D. Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	E. Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed. Mark each sheet to identify each product or component incorporated into the Work. If data include more than one item in a tabular format, identify each item using appropriate references from the Contract Documents. Identify data applicable to the Work and delete references to information not applicable.
	F. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams. Coordinate these drawings with information contained in Record Drawings to ensure correct illustration of completed installation.
	G. Comply with Division 01 Section “Closeout Procedures” for the schedule for submitting operation and maintenance documentation.



	017839-PROJECT RECORD DOCUMENTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for Project Record Documents, including the following:
	B. Related Requirements:

	1.3 CLOSEOUT SUBMITTALS
	A. Record Drawings: Comply with the following:
	B. Miscellaneous Record Submittals: See other Specification Sections for miscellaneous record-keeping requirements and submittals in connection with various construction activities. Submit one paper copy and annotated PDF electronic files and directories of each submittal.


	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop Drawings, incorporating new and revised drawings as modifications are issued.
	B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial Completion, review marked-up record prints with Architect and Construction Manager. When authorized, prepare a full set of corrected digital data files of the Contract Drawings, as follows:
	C. Format: Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.

	2.2 MISCELLANEOUS RECORD SUBMITTALS
	A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work. Bind or file miscellaneous records and identify each, ready for continued use and reference.
	B. Format: Submit miscellaneous record submittals as PDF electronic file scanned PDF electronic file(s) of marked-up miscellaneous record submittals.


	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording: Maintain one copy of each submittal during the construction period for Project Record Document purposes. Post changes and modifications to Project Record Documents as they occur; do not wait until the end of Project.
	B. Maintenance of Record Documents: Store Record Documents in the field office apart from the Contract Documents used for construction. Do not use Project Record Documents for construction purposes. Maintain Record Documents in good order and in a clean, dry, legible condition, protected from deterioration and loss. Provide access to Project Record Documents for Architect's and Construction Manager’s reference during normal working hours.



	232923 FL - VARIABLE-FREQUENCY MOTOR CONTROLLERS
	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. Section includes separately enclosed, pre-assembled, combination VFCs, rated 600 V and less, for speed control of three-phase, squirrel-cage induction motors.

	1.3 DEFINITIONS
	A. BAS:  Building automation system.
	B. CE:  Conformite Europeene (European Compliance).
	C. CPT:  Control power transformer.
	D. EMI:  Electromagnetic interference.
	E. IGBT:  Insulated-gate bipolar transistor.
	F. LED:  Light-emitting diode.
	G. MCP:  Motor-circuit protector.
	H. NC:  Normally closed.
	I. NO:  Normally open.
	J. OCPD:  Overcurrent protective device.
	K. PCC:  Point of common coupling.
	L. PID:  Control action, proportional plus integral plus derivative.
	M. PWM:  Pulse-width modulated.
	N. RFI:  Radio-frequency interference.
	O. TDD:  Total demand (harmonic current) distortion.
	P. THD(V):  Total harmonic voltage demand.
	Q. VFC:  Variable-frequency motor controller.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type and rating of VFC indicated.  Include features, performance, electrical ratings, operating characteristics, shipping and operating weights, and furnished specialties and accessories.
	B. Shop Drawings:  For each VFC indicated.  Include dimensioned plans, elevations, and sections; and conduit entry locations and sizes, mounting arrangements, and details, including required clearances and service space around equipment.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For VFCs to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NFPA 70.
	D. IEEE Compliance:  Fabricate and test VFC according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation, capable of driving full load without de-rating, under the following conditions unless otherwise indicated:

	1.8 COORDINATION
	A. Coordinate features of motors, load characteristics, installed units, and accessory devices to be compatible with the following:
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-bolt inserts into bases.
	C. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.

	1.9 WARRANTY
	A. The VFC shall be warranted by the manufacturer for a period of 24 months from date of shipment.  The warranty shall include parts and labor expenses incurred by the manufacturer to provide factory authorized on�site service.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

	2.2 GENERAL
	A. Provide variable frequency drive package matched to motor being controlled.  Ensure that motor being controlled has been manufactured per NEMA Standard MG1, Section 31.4 Inverter Duty Motors.

	2.3 CODES AND STANDARDS
	A. VFC and options shall be installed in a UL 508A Listed industrial control panel.  If required, the enclosed VFC shall be UL approved for mounting in conditioned air ducts and plenums per UL 1995.  The drive and options shall comply with the applicable requirement of the latest standards of ANSI, NEMA, National Electric Code NEC, NEPU-70, IEEE 519-1992, FCC Part 15 Subpart J, CE 96.  VFC manufacturer shall be ISO 9001 certified.

	2.4 DRIVE FUNCTIONS
	A. The VFC shall have the following basic features:

	2.5 PROTECTIVE CIRCUITS AND FEATURES
	A. The VFD shall include the following protective circuits and features:

	2.6 OTHER FEATURES
	A. Complete Contactor Bypass shall be provided to allow motor to be safely transferred from VFC output to the AC line, or from the AC line to the VFC, while the motor is at zero speed.  The contactor Bypass shall utilize two motor contactors electrically interlocked.  One contactor is to open and close the connection between the VFC output and the motor.  The other contactor will open and close the connection between the Bypass power line and the motor, providing Aacross the line@ starting.  Motor protection is to be provided in the Bypass@ mode by a bi-metallic Class 20 Smart Motor Protection adjustable overload relay.  Relay control logic shall also be included within the VFD enclosure to allow the same START/STOP command to operate the motor in either mode.  The relay logic shall be 115 Volts.  The Bypass circuit shall include a second lockable disconnect installed in the VFC to provide the ability to safely troubleshoot and test the controller, both energized and de-energized, while the motor is running in the Bypass mode.  A contact closure shall be provided to indicate that the drive is in the Bypass mode.  Auto and Hand selections shall be available to transfer control from the keypad to user wired signals. Normally Open and Normally Closed contacts shall be provided for both Run and IET/Drive Stopped.  The entire Bypass option shall be packaged in a metal enclosure and be mechanically isolated from the VFC.
	B. The entire drive package, including the drive circuit and bypass circuit, must have a UL508A short circuit rating of 100K Amps with enclosure label.
	C. A main fused disconnect shall mount within the NEMA 1 or NEMA 12 metal enclosure for positive power disconnect of the VFC.  It shall have the capability for door padlocking.
	D. A 3% impedance AC or DC Input Line Reactor shall be provided to minimize drive harmonics on the AC line and protect the drive from damaging electrical system transients.
	E. Drive shall be capable of communicating directly to building automation systems via BACnet protocols without additional components.  Drive manufacturer shall provide appropriate card required by Building Automation System and include points list for mapping by BAS contractor.


	PART 3 -  EXECUTION
	3.1 NOT USED


	237416.11 FL - Packaged, Outdoor, Rooftop Air-Conditioning Units
	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.
	B. This equipment section is being used for equipment pre-purchase only.

	1.2 SUMMARY
	A. Section includes packaged, small-capacity, rooftop air-conditioning units (RTUs) with the following components and accessories:

	1.3 DEFINITIONS
	A. DDC: Direct digital controls.
	B. ECM: Electronically commutated motor.
	C. MERV: Minimum efficiency reporting value.
	D. Outdoor-Air Refrigerant Coil: Refrigerant coil in the outdoor-air stream to reject heat during cooling operations and to absorb heat during heating operations. "Outdoor air" is defined as the air outside the building or taken from outdoors and not previously circulated through the system.
	E. RTU: Rooftop unit. As used in this Section, this abbreviation means packaged, small-capacity, rooftop air-conditioning units. This abbreviation is used regardless of whether the unit is mounted on the roof or on a concrete base on ground.
	F. Supply-Air Fan: The fan providing supply air to conditioned space. "Supply air" is defined as the air entering a space from air-conditioning, heating, or ventilating apparatus.
	G. Supply-Air Refrigerant Coil: Refrigerant coil in the supply-air stream to absorb heat (provide cooling) during cooling operations and to reject heat (provide heating) during heating operations. "Supply air" is defined as the air entering a space from air-conditioning, heating, or ventilating apparatus.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each RTU.
	B. Shop Drawings:
	C. Shop drawings shall be included in the bid package. Bids provided without shop drawing submittal will be rejected.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Plans and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	B. Product Certificates: Submit certification that specified equipment will withstand wind forces identified in "Performance Requirements" Article.
	C. Field quality-control reports.
	D. Sample Warranty: For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For RTUs to include in emergency, operation, and maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.8 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of RTUs that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 DESCRIPTION
	A. AHRI Compliance:
	B. AMCA Compliance:
	C. ASHRAE Compliance:
	D. ASHRAE/IES Compliance: Comply with applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	E. NFPA Compliance: Comply with NFPA 90A or NFPA 90B.
	F. UL Compliance: Comply with UL 1995.
	G. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

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

	2.3 CASINGS
	A. General Fabrication Requirements for Casings: Formed and reinforced double-wall insulated panels, fabricated to allow removal for access to internal parts and components, with joints between sections sealed.
	B. Double-Wall Construction: Fill space between walls with 2-inch foam insulation and seal moisture tight for R-13 performance.
	C. Exterior Casing Material: Galvanized steel with factory-painted finish, with pitched roof panels and knockouts with grommet seals for electrical and piping connections and lifting lugs.
	D. Inner Casing Fabrication Requirements:
	E. Casing Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.
	F. Condensate Drain Pans: Fabricated using stainless-steel sheet 0.025 inch thick, a minimum of 2 inches deep, and complying with ASHRAE 62.1 for design and construction of drain pans.
	G. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	2.4 FANS
	A. Belt-Driven Supply-Air Fans:  Double width, forward curved, centrifugal; with permanently lubricated motor installed on an adjustable fan base resiliently mounted in the casing.  Aluminum or painted-steel wheels, and galvanized- or painted-steel fan scrolls.
	B. Condenser-Coil Fan:  Propeller, mounted on shaft of permanently lubricated motor.
	C. Exhaust/Return Fan:  Centrifugal type, shaft mounted on permanently lubricated motor.
	D. Fan Motor:  Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC Equipment."
	E. Variable Frequency Controllers: Comply with requirements in Division 23 Section "Variable Frequency Controllers." All motors on variable frequency controllers shall be premium efficiency.

	2.5 MOTORS
	A. Comply with Section 230513 "Common Motor Requirements for HVAC Equipment" and the requirements of this Article.
	B. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	C. Efficiency: Premium efficient.
	D. NEMA Design: NEMA 3R.

	2.6 COILS
	A. Supply-Air Refrigerant Coil:

	2.7 REFRIGERANT CIRCUIT COMPONENTS
	A. Provide variable Speed scroll compressor: The variable speed compressor shall be capable of speed modulation from 25 Hz to a maximum of 100 Hz. The minimum unit capacity shall be 15% of full load or less. The compressor motor shall be a permanent magnet type. Each compressor shall have a crankcase heater installed, properly sized to minimize the amount of liquid refrigerant present in the oil sump during off cycles. Compressors shall be equipped with a bearing oil injection system that optimizes scroll set lubrication, sealing, and controls the oil circulation rate. Optimal bearing lubrication shall be provided by an oil pump. Each variable speed compressor shall be matched with a specially designed variable frequency drive which modulates the speed of the compressor motor and provides several compressor protection functions. Control of the variable speed compressor and inverter control shall be integrated with the unit controller to ensure optimal equipment reliability and efficiency
	B. Refrigeration Specialties:

	2.8 AIR FILTRATION
	A. Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting value (MERV) according to ASHRAE 52.2.

	2.9 GAS FURNACE
	A. Description: Factory assembled, piped, and wired; complying with ANSI Z21.47/CSA 2.3 and NFPA 54.
	B. Burners: Stainless steel.
	C. Heat-Exchanger and Drain Pan: Stainless steel.
	D. Venting: Gravity vented with vertical extension.
	E. Power Vent: Integral, motorized centrifugal fan interlocked with gas valve with vertical extension.
	F. Gas Valve Train: Single-body, regulated, redundant, 24-V ac gas valve assembly containing pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff.

	2.10 DAMPERS
	A. Leakage Rate: Comply with ASHRAE/IES 90.1.
	B. Damper Motor: Modulating with adjustable minimum position.

	2.11 ELECTRICAL POWER CONNECTIONS
	A. RTU shall have a single connection of power to unit with unit-mounted disconnect switch accessible from outside unit and control-circuit transformer with built-in overcurrent protection.

	2.12 CONTROLS
	A. Control equipment and sequence of operation are specified in Section 230923 "Direct Digital Control (DDC) System for HVAC."
	B. DDC Controller:
	C. Interface Requirements for HVAC Instrumentation and Control System:

	2.13 ACCESSORIES
	A. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection. Include transformer if required. Outlet shall be energized even if the unit main disconnect is open.
	B. Low-ambient kit using staged condenser fans for operation down to 35 deg F.
	C. Filter differential pressure switch with sensor tubing on either side of filter. Set for final filter pressure loss.
	D. Remote potentiometer to adjust minimum economizer damper position.
	E. Return-air bypass damper.
	F. Factory- or field-installed, demand-controlled ventilation.
	G. Safeties:
	H. Coil guards of painted, galvanized-steel wire.
	I. Hail guards of galvanized steel, painted to match casing.
	J. Door switches to disable heating or reset set point when open.
	K. Outdoor-air intake weather hood with moisture eliminator.

	2.14 ROOF CURBS
	A. Materials: Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-installed wood nailer; complying with NRCA standards.
	B. Curb Dimensions: Height of 24 inches. Adaptable horizontal dimensions as required for existing roof openings.


	PART 3 -  EXECUTION
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