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DIVISION 06: WOOD, PLASTICS & COMPOSITES

A Rough Carpentry

1.

No. 2, KD blocking as required for built-in woodwork and casework, shelving supports,
windows, doors, siding transitions, roofing parapets and scuppers, roof top equipment
and drains, light fixtures, marker boards and display boards, lockers, wall mounted door
stops, G.C. and Owner supplied accessories, equipment, and plywood electric panel
backers, fire extinguisher cabinets.

B. Architectural Woodwork

1.
2.

w

Cabinetry to be medium density fiberboard (MDF) with thermoset Decorative overlay.

Base and wall-mounted countertops where indicated: High-pressure decorative laminate,

Formica, Corp, Wilsonart Inter., or equal.

a. 1” thick with 4” backsplash joined and cemented to the countertop. Edges of the
countertop to be radiused.

Architectural woodwork: As indicated on the drawings.

Hardware

a. Hinges: Frameless concealed European type hinges, Blum, Grass or equal.

b. Wire Pulls: Back mounted, solid metal, 4” high, 5/16 inch diameter.

C. Adjustable Shelf Standards and Supports: Knape & Vogt Co. No. 82 heavy duty

brackets.
d. Shelf Rests: Plastic, two pin type with shelf hold-down clip.
e. Drawer and Door Locks: Cylinder type, 5-pin tumbler and cam. Provide where

indicated. Provide 2 keys per lock and 6 master keys.
f. Exposed hardware Finishes: Satin chromium plated or satin stainless steel
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SECTION 087100 - DOOR HARDWARE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
1. Commercial door hardware for the following:
a. Swinging doors.
B. Related Sections include the following:
1. Division 08 Section "Hollow Metal Doors and Frames" for door silencers provided as
part of hollow-metal frames.
2. Division 08 Section "Flush Wood Doors" for integral intumescent seals provided as part
of fire-rated labeled assemblies.
13 ACTION SUBMITTALS
A. General: Submittals for Sections 081113, 081416 and 087100 shall be made concurrently.

B.  Product Data: Include construction and installation details, material descriptions, dimensions of
individual components and profiles, and finishes.

C.  Samples for Verification: Submit minimum 2-by-4-inch plate Samples of each type of finish
required, except primed finish.

D. Other Action Submittals:

1. Door Hardware Sets: Prepared by or under the supervision of Architectural Hardware
Consultant, detailing fabrication and assembly of door hardware, as well as procedures
and diagrams. Coordinate the final door hardware sets with doors, frames, and related
work to ensure proper size, thickness, hand, function, and finish of door hardware.

a. Format: Comply with scheduling sequence and vertical format in DHI's
"Sequence and Format for the Hardware Schedule.” Double space entries, and
number and date each page.

b. Format: Use same scheduling sequence and format and use same door numbers as
in the Contract Documents.

C. Content: Include the following information:
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14

15

1.6

1) Identification number, location, hand, fire rating, and material of each door
and frame.

2) Type, style, function, size, quantity, and finish of each door hardware
item. Include description and function of each lockset and exit device.

3) Complete designations of every item required for each door or opening
including name and manufacturer.

4) Fastenings and other pertinent information.

5) Location of each door hardware set, cross-referenced to Drawings, both on
floor plans and in door and frame schedule.

6) Explanation of abbreviations, symbols, and codes contained in schedule.

7) Mounting locations for door hardware.

8) Door and frame sizes and materials.

9) List of related door devices specified in other Sections for each door and
frame.

d. Submittal Sequence: Submit initial draft of final schedule along with essential
Product Data to facilitate the fabrication of other work that is critical in Project
construction schedule. Submit the final door hardware sets after Samples, Product
Data, coordination with Shop Drawings of other work, delivery schedules, and
similar information has been completed and accepted.

2. Keying Schedule: Prepared by or under the supervision of Architectural Hardware
Consultant, detailing Owner's final keying instructions for locks. Include schematic
keying diagram and index each key set to unique door designations.

INFORMATIONAL SUBMITTALS

Product Certificates: For electrified door hardware, signed by product manufacturer.

1. Certify that door hardware approved for use on types and sizes of labeled fire doors
complies with listed fire door assemblies.

Product Test Reports: Based on evaluation of comprehensive tests performed by manufacturer
and witnessed by a qualified testing agency, for locks and closers.

Warranty: Special warranty specified in this Section.

CLOSEOUT SUBMITTALS

Maintenance Data: For each type of door hardware to include in maintenance manuals. Include
final hardware and keying schedule.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has completed door hardware similar in

material, design, and extent to that indicated for this Project and whose work has resulted in
construction with a record of successful in-service performance.
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B.

Architectural Hardware Consultant Qualifications: A person who is currently certified by DHI
as an Architectural Hardware Consultant and who is experienced in providing consulting
services for door hardware installations that are comparable in material, design, and extent to
that indicated for this Project.

Source Limitations: Obtain each type and variety of door hardware from a single manufacturer,
unless otherwise indicated.

1. Provide electrified door hardware from same manufacturer as mechanical door hardware,
unless otherwise indicated. Manufacturers that perform electrical modifications and that
are listed by a testing and inspecting agency acceptable to authorities having jurisdiction
are acceptable.

Regulatory Requirements: Comply with the Americans with Disabilities Act (ADA) and with
code provisions as adopted by authorities having jurisdiction.

1. Door Hardware: Provide hardware as required by accessibility regulations and
requirements of authorities having jurisdiction. These include, but are not limited to, the

following:

a. Handles, Pulls, Latches, Locks, and other Operating Devices: Shape that is easy to
grasp with one hand and does not require tight grasping, tight pinching, or twisting
of the wrist.

b. Door Closers: Comply with the following maximum opening-force requirements
indicated:

1) Interior Hinged Doors: 5 Ibf applied perpendicular to door.

2)  Sliding or Folding Doors: 5 Ibf applied parallel to door at latch.

3) Fire Doors: Minimum opening force allowable by authorities having
jurisdiction.

C. Thresholds: Not more than 1/2 inch high. Bevel raised thresholds with a slope of
not more than 1:2.

2. NFPA 101: Comply with the following for means of egress doors:

a. Latches, Locks, and Exit Devices: Not more than 15 Ibf to release the latch.
Locks shall not require the use of a key, tool, or special knowledge for operation.

b. Delayed-Egress Locks: Lock releases within 15 seconds after applying a force not
more than 15 Ibf for not more than 3 seconds.

C. Door Closers: Not more than 30 Ibf to set door in motion and not more than 15 Ibf
to open door to minimum required width.

d. Thresholds: Not more than 1/2 inch high.

Fire-Rated Door Assemblies: Where fire-rated door assemblies are indicated, provide door
hardware rated for use in assemblies complying with NFPA 80 that are listed and labeled by a
qualified testing agency, for fire-protection ratings indicated, based on testing at positive
pressure according to NFPA 252 or UL 10C, unless otherwise indicated.
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1.7

18

F.

Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door assemblies
are required, provide door hardware that meet requirements of assemblies tested according to
UL 1784 and installed in compliance with NFPA 105.

1. Air Leakage Rate: Maximum air leakage of 0.3 cfm/sq. ft. at the tested pressure
differential of 0.3-inch wg of water.

Keying Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination." In addition to Owner Contractor,
and Architect, conference participants shall also include Installer's Architectural Hardware
Consultant. Incorporate keying conference decisions into final keying schedule after reviewing
door hardware keying system including, but not limited to, the following:

1. Function of building, flow of traffic, purpose of each area, degree of security required,
and plans for future expansion.

2. Preliminary key system schematic diagram.

3. Requirements for key control system.

4. Address for delivery of keys.

DELIVERY, STORAGE, AND HANDLING

Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to
Project site.

Tag each item or package separately with identification related to the final door hardware sets,
and include basic installation instructions, templates, and necessary fasteners with each item or
package.

Deliver cylinders and keys to Owner by registered mail or overnight package service.

COORDINATION

Coordinate layout and installation of floor-recessed door hardware with floor construction. Cast
anchoring inserts into concrete.

Installation Templates: Distribute for doors, frames, and other work specified to be factory
prepared. Check Shop Drawings of other work to confirm that adequate provisions are made
for locating and installing door hardware to comply with indicated requirements.

Security: Coordinate installation of door hardware, keying, and access control with Owner's
security consultant.

Existing Openings: Where new hardware components are scheduled for application to existing
construction or where modifications to existing door hardware are required, field verify existing
conditions and coordinate installation of door hardware to suit opening conditions and to
provide for proper operation.
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A

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of door hardware that fail in materials or workmanship within specified
warranty period.

1. Failures include, but are not limited to, the following:
a. Structural failures including excessive deflection, cracking, or breakage.
b. Faulty operation of operators and door hardware.
C. Deterioration of metals, metal finishes, and other materials beyond normal
weathering and use.

2. Warranty Period: One year from date of Substantial Completion, except as follows:

a. Exit Devices: Two years from date of Substantial Completion.
b. Manual Closers: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

A.

B.

C.

A.

SCHEDULED DOOR HARDWARE

General: Provide door hardware for each door to comply with requirements in this Section and
door hardware sets indicated in Part 3 "Door Hardware Sets" Article.

1. Door Hardware Sets: Provide quantity, item, size, finish or color indicated, and named
manufacturers' products.

Designations: Requirements for design, grade, function, finish, size, and other distinctive
qualities of each type of door hardware are indicated in Part 3 "Door Hardware Sets™" Article.
Products are identified by using door hardware designations, as follows:

1. Named Manufacturers' Products: Manufacturer and product designation are listed for
each door hardware type required for the purpose of establishing minimum requirements.

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Manufacturers:  Subject to compliance with requirements, provide products by the
manufacturers specified.

HINGES, GENERAL

Quantity: Provide the following, unless otherwise indicated:

1. Two Hinges: For doors with heights up to 60 inches.

2. Three Hinges: For doors with heights 61 to 90 inches.
3. Four Hinges: For doors with heights 91 to 120 inches.
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4, For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for every 30
inches of door height greater than 120 inches.

B.  Template Requirements: Except for hinges and pivots to be installed entirely (both leaves) into
wood doors and frames, provide only template-produced units.
C.  Hinge Weight: Unless otherwise indicated, provide the following:

1. Entrance Doors: Heavy-weight hinges.

2. Doors with Closers: Antifriction-bearing hinges.

3. Interior Doors: Antifriction-bearing hinges.

D.  Hinge Base Metal: Unless otherwise indicated, provide the following:

1. Interior Hinges: Steel, with steel pin.

2. Hinges for Fire-Rated Assemblies: Steel, with steel pin.

E. Hinge Options: Where indicated in door hardware sets or on Drawings:

1. Nonremovable Pins: Provide set screw in hinge barrel that, when tightened into a groove
in hinge pin, prevents removal of pin while door is closed; for outswinging exterior doors
and outswinging corridor doors with locks.

2. Corners: Square.

F. Fasteners: Comply with the following:

1. Machine Screws: For metal doors and frames. Install into drilled and tapped holes.

2. Wood Screws: For wood doors and frames.

3. Threaded-to-the-Head Wood Screws: For fire-rated wood doors.

4. Screws: Phillips flat-head; machine screws (drilled and tapped holes) for metal doors and
wood screws for wood doors and frames. Finish screw heads to match surface of hinges.

2.3 HINGES
A.  Butts and Hinges: BHMA A156.1.
B.  Template Hinge Dimensions: BHMA A156.7.
C.  Available Manufacturers:

1. Hager Companies (HAG).

2. McKinney Products Company; an ASSA ABLOY Group company (MCK).

3. Stanley Commercial Hardware; Div. of The Stanley Works (STH).

D. The following is a guide for hinge size and type required for this project.
Manufacturer Interior:

1-3/4” Doors Stanley FBB179-4 1/2"

up to 3’-0” wide  Hager BB1279-4 1/2"
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25

McKinney TA-TB2714-4 1/2"
1-3/4” Doors Stanley FBB168-4 1/2"
over 3’-0” wide  Hager BB1168-4 1/2"
McKinney T4A-T4B3786-4 1/2"

LOCKS AND LATCHES, GENERAL

Accessibility Requirements: Where indicated to comply with accessibility requirements,
comply with the U.S. Architectural & Transportation Barriers Compliance Board's "Americans
with Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG)."

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the
wrist and that operate with a force of not more than 5 Ibf.

Latches and Locks for Means of Egress Doors: Comply with NFPA 101. Latches shall not
require more than 15 Ibf to release the latch. Locks shall not require use of a key, tool, or
special knowledge for operation.

Lock Trim:

1. Levers: Cast.
2. Escutcheons (Roses): Forged.
3. Dummy Trim: Match lever lock trim and escutcheons.

Lock Throw: Comply with testing requirements for length of bolts required for labeled fire
doors, and as follows:

1. Bored Locks: Minimum 1/2-inch latchbolt throw.
2. Mortise Locks: Minimum 3/4-inch latchbolt throw.
3. Deadbolts: Minimum 1-inch bolt throw.

Rabbeted Meeting Doors: Provide special rabbeted front and strike on locksets for rabbeted
meeting stiles.

Backset: 2-3/4 inches, unless otherwise indicated.

Strikes: Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with
curved lip extended to protect frame, finished to match door hardware set, and as follows:

1. Strikes for Bored Locks and Latches: BHMA A156.2.

2. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by
manufacturer.

3. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.

BORED LOCKS AND LATCHES

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

DOOR HARDWARE 087100 - 7
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1. Mechanical Locks and Latches:

Best Lock Corporation (BLC).

Corbin Russwin Architectural Hardware; Div. of Yale Security Inc. (CR).
Sargent Manufacturing Company; an Assa Abloy Group company (SGT).
Schlage Lock Company; an Ingersoll-Rand Company (SCH).

cooTpw

B. Bored Locks: BHMA Grade 1; Series 4000.
1. Provide one of the following manufacturers and designs:

Best: 9K Series

Corbin Russwin: CL3300 Series.
Sargent: 10 Line

Schlage: ND Series

oo o

C.  Auxiliary Locks: BHMA Grade 1.
D.  Lock Trim: Comply with the following:

1. Lockset Designs: Provide the lockset design designated below or, if sets are provided by
another manufacturer, provide designs that match those designated:

a. Best: 15C

b. Corbin Russwin: NZD
c Sargent: LL

d Schlage: Rhodes

E. Lock Functions: Lock functions as indicated in the hardware schedule shall be as follows:

FUNCTION SARGENT SCHEAGE— CORBINRUSWAN—BEST
(1) (utility) 04 80 57 B
(2) (office) 05 53 51 AB
(3) (passage) 15 16 15 N
(4) (classroom) 38 70 55 R
(5) (entrance) 16 60 72 c
(6) (privacy) 65 40 20 =
(7) (security clsrm) 38 60 72 c

2.6 EXIT DEVICES

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

1. Sargent Manufacturing Company; an Assa Abloy Group company (SGT).
2. Von Duprin; an Ingersoll-Rand Company (VD).

B. Products: All exit devices for this project shall be one of the following:

DOOR HARDWARE 087100 - 8
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1. The 80 Series exit device by Sargent & Co.
2. 98 Series by Von Duprin Division

C. Exit Devices: BHMA A156.3, Grade 1.

D.  Accessibility Requirements: Where handles, pulls, latches, locks, and other operating devices
are indicated to comply with accessibility requirements, comply with the U.S. Architectural &
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA),
Accessibility Guidelines for Buildings and Facilities (ADAAG)."

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the
wrist and that operate with a force of not more than 5 Ibf.

E. Exit Devices for Means of Egress Doors: Comply with NFPA 101. Exit devices shall not
require more than 15 Ibf to release the latch. Locks shall not require use of a key, tool, or
special knowledge for operation.

F. Panic Exit Devices: Listed and labeled by a testing and inspecting agency acceptable to
authorities having jurisdiction, for panic protection, based on testing according to UL 305.

G.  Fire Exit Devices: Devices complying with NFPA 80 that are listed and labeled by a testing
and inspecting agency acceptable to authorities having jurisdiction, for fire and panic protection,
based on testing according to UL 305 and NFPA 252.

H.  Through Bolts: For exit devices and trim on fire-rated wood doors.

l. Top and Bottom Strikes: Where vertical rod exit devices are indicated for interior doors,
provide standard surface-mounted top strike and flush or recessed bottom strike.

J. The following functions shall be required where specified:

FUNCTION VON DUPRIN SARGENT

) 9927L-F 12-8713ET

2.7 LOCK CYLINDERS

A. Standard Lock Cylinders: BHMA A156.5, Grade 1.

B.  Cylinders: Manufacturer's standard tumbler type, constructed from brass or bronze, stainless
steel, or nickel silver, and complying with the following:

1. Number of Pins: Six.
2. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised
trim ring.
3. Bored-Lock Type: Cylinders with tailpieces to suit locks.
C.  Permanent Cores: Manufacturer's standard; finish face to match lockset; complying with the

following:

DOOR HARDWARE 087100 -9
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29

1. Interchangeable Cores: Core insert, removable by use of a special key; usable with other
manufacturers' cylinders.

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

1. Cylinders: Same manufacturer as for locks and latches.

Provide cylinders for Owner to key.

KEYING
Keying will be provided by Owner. Provide keys for cylinders to Owner.
Keys: Nickel silver.
1. Quantity: In addition to one extra key blank for each lock, provide the following:

a. Cylinder Change Keys: Three.

b. Master Keys: Five.
CLOSERS
Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and
latch speeds controlled by key-operated valves and forged-steel main arm. Comply with
manufacturer's written recommendations for size of door closers depending on size of door,
exposure to weather, and anticipated frequency of use. Provide factory-sized closers, adjustable

to meet field conditions and requirements for opening force.

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

1. Surface-Mounted Closers:

a. LCN Closers; an Ingersoll-Rand Company (LCN).
b. SARGENT Manufacturing Company; an ASSA ABLOY Group company.

Accessibility Requirements: Where handles, pulls, latches, locks, and other operating devices
are indicated to comply with accessibility requirements, comply with the U.S. Architectural &
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA),
Accessibility Guidelines for Buildings and Facilities (ADAAG)."

1. Comply with the following maximum opening-force requirements:

a. Interior, Non-Fire-Rated Hinged Doors: 5 Ibf applied perpendicular to door.
b. Fire Doors: Minimum opening force allowable by authorities having jurisdiction.

Door Closers for Means of Egress Doors: Comply with NFPA 101. Door closers shall not
require more than 30 Ibf to set door in motion and not more than 15 Ibf to open door to
minimum required width.

DOOR HARDWARE 087100 - 10



Minor Interior Renovations at 196 Allen Avenue October 30, 2014
CASCO BAY HIGH SCHOOL - PHASE 1 PART B

E.

2.10

2.11

Size of Units: Unless otherwise indicated, comply with manufacturer's written
recommendations for size of door closers depending on size of door, exposure to weather, and
anticipated frequency of use. Provide factory-sized closers, adjustable to meet field conditions
and requirements for opening force.

1. LCN:

a. Exterior: 4040 Series
b. Interior; 4040 Series

2. Sargent:

a. Exterior: 281
b. Interior: 281

PROTECTIVE TRIM UNITS

Size: 1-1/2 inches less than door width on push side and 1/2 inch less than door width on pull
side, by height specified in door hardware sets.

Fasteners: Manufacturer's standard machine or self-tapping screws.

Metal Protective Trim Units: BHMA A156.6; beveled top and 2 sides; fabricated from the
following material:

1. Material: 0.050-inch- thick stainless steel.
2. Available Manufacturers:

Burns Manufacturing Incorporated (BM).

Don-Jo Mfg., Inc. (DJO).

Hager Companies (HAG).

IVES Hardware; an Ingersoll-Rand Company (1VS).
Rockwood Manufacturing Company (RM).

®Poo0oTe

Fabricate protection plates as follows:

1. Kick Plates: 10" high by 1-1/2" less than door width for single doors and 1" less than
door width for pairs of doors. Kick plates shall be applied to push side of all doors where
noted.

STOPS AND HOLDERS
Stops and Bumpers: BHMA A156.16, Grade 1.

1. Provide wall stops for doors unless floor or other type stops are scheduled or indicated.
Do not mount floor stops where they will impede traffic. Where floor or wall stops are
not appropriate, provide overhead holders.

2. Provide matching finishes for hardware units at each door or opening, to the greatest
extent possible, and except as otherwise indicated. Reduce differences in color and
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2.12

2.13

textures as much as commercially possible where the base metal or metal forming
process is different for individual units of hardware exposed at the same door or opening.
In general, match items to the manufacturer's standard finish for the latch and lock set (or
push-pull units if no latch-lock sets) for color and texture.

Wall Stops: Wall type bumpers with concealed type flange shall be used where ever possible.
1. Available Products:

a. Ives - 407 1/2
b. Door Controls - 3211T
C. Rockwood - 409

Floor Stops: Where wall type bumpers cannot be used, provide dome type, floor mounted stops
of the proper height as follows:

1. Available Products:

a. Ives - 436, 438
b. Door Controls - 3310X, 3320X
C. Rockwood - 440, 442

Silencers for Metal Door Frames: BHMA A156.16, Grade 1; neoprene or rubber, minimum
diameter 1/2 inch; fabricated for drilled-in application to frame.

DOOR GASKETING

Door Gasketing: BHMA A156.22; air leakage not to exceed 0.50 cfm per foot of crack length
for gasketing other than for smoke control, as tested according to ASTM E 283; with resilient or
flexible seal strips that are easily replaceable and readily available from stocks maintained by
manufacturer.

Smoke-Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled

by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke-

control ratings indicated, based on testing according to UL 1784.

1. Provide smoke-labeled gasketing on fire-rated doors and on smoke-labeled doors. Basis-
of-Design Product, No. 5050 by National Guard Products or approved substitute.

FABRICATION

Manufacturer's Nameplate: Do not provide products that have manufacturer's name or trade

name displayed in a visible location except in conjunction with required fire-rated labels and as

otherwise approved by Architect.

1. Manufacturer's identification is permitted on rim of lock cylinders only.

Base Metals: Produce door hardware units of base metal, fabricated by forming method
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.
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2.14

Furnish metals of a quality equal to or greater than that of specified door hardware units and
BHMA A156.18. Do not furnish manufacturer's standard materials or forming methods if
different from specified standard.

Fasteners: Provide door hardware manufactured to comply with published templates generally
prepared for machine, wood, and sheet metal screws. Provide screws according to
commercially recognized industry standards for application intended, except aluminum
fasteners are not permitted. Provide Phillips flat-head screws with finished heads to match
surface of door hardware, unless otherwise indicated.

1. Concealed Fasteners: For door hardware units that are exposed when door is closed,
except for units already specified with concealed fasteners. Do not use through bolts for
installation where bolt head or nut on opposite face is exposed unless it is the only means
of securely attaching the door hardware. Where through bolts are used on hollow door
and frame construction, provide sleeves for each through bolt.

2. Steel Machine or Wood Screws: For the following fire-rated applications:

a. Mortise hinges to doors.
b. Strike plates to frames.
C. Closers to doors and frames.

3. Steel Through Bolts: For the following fire-rated applications unless door blocking is
provided:

a. Surface hinges to doors.
b. Closers to doors and frames.
C. Surface-mounted exit devices.

4. Spacers or Sex Bolts: For through bolting of hollow-metal doors.

5. Fasteners for Wood Doors: Comply with requirements in DHI WDHS.2, "Recommended
Fasteners for Wood Doors."

FINISHES

Standard: BHMA A156.18, as indicated in door hardware sets.

Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
in the same piece are not acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

Provide the following finishes:

1. Butts and Hinges: 26D
2. Locks & Lock Trim: 26D
3. Exit Devices: 32D

DOOR HARDWARE 087100 - 13
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4. Door Controls - Closers: Sprayed Alum. Finish
5. Door Stops 26D/32D
6. Kickplates 32D

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine doors and frames, with Installer present, for compliance with requirements for
installation tolerances, labeled fire door assembly construction, wall and floor construction, and
other conditions affecting performance.

B.  Examine roughing-in for electrical power systems to verify actual locations of wiring
connections before electrified door hardware installation.

C.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION
A.  Steel Doors and Frames: Comply with DHI A115 Series.

1. Surface-Applied Door Hardware: Drill and tap doors and frames according to
ANSI A250.6.

B.  Wood Doors: Comply with DHI A115-W Series.

3.3 INSTALLATION

A.  Mounting Heights: Mount door hardware units at heights indicated as follows unless otherwise
indicated or required to comply with governing regulations.

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural
Hardware for Standard Steel Doors and Frames."

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for
Wood Flush Doors."

B. Install each door hardware item to comply with manufacturer's written instructions. Where
cutting and fitting are required to install door hardware onto or into surfaces that are later to be
painted or finished in another way, coordinate removal, storage, and reinstallation of surface
protective trim units with finishing work specified in Division 09 Sections. Do not install
surface-mounted items until finishes have been completed on substrates involved.

1. Set units level, plumb, and true to line and location. Adjust and reinforce attachment
substrates as necessary for proper installation and operation.

2. Drill and countersink units that are not factory prepared for anchorage fasteners. Space
fasteners and anchors according to industry standards.
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C.

3.4

3.5

3.6

3.7

Strikes for Vertical Rod Exit Devices: Where vertical rod exit devices are used at interior doors,
bottom strikes at floor are to be installed so that the top of the strike is flush with the adjacent
flooring material.

ADJUSTING

Initial Adjustment: Adjust and check each operating item of door hardware and each door to
ensure proper operation or function of every unit. Replace units that cannot be adjusted to
operate as intended. Adjust door control devices to compensate for final operation of heating
and ventilating equipment and to comply with referenced accessibility requirements.

1. Door Closers: Unless otherwise required by authorities having jurisdiction, adjust sweep
period so that, from an open position of 70 degrees, the door will take at least 3 seconds
to move to a point 3 inches from the latch, measured to the leading edge of the door.

Occupancy Adjustment: Approximately six months after date of Substantial Completion,
Installer shall examine and readjust, including adjusting operating forces, each item of door
hardware as necessary to ensure function of doors, door hardware, and electrified door
hardware.

CLEANING AND PROTECTION

Clean adjacent surfaces soiled by door hardware installation.

Clean operating items as necessary to restore proper function and finish.

Provide final protection and maintain conditions that ensure that door hardware is without
damage or deterioration at time of Substantial Completion.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain door hardware and door hardware finishes. Refer to Division 01
Section "Demonstration and Training."

DOOR HARDWARE SETS

The hardware sets listed below indicate the items of hardware required for each opening. It is
the bidder’s responsibility to accurately furnish the proper quantities, items, sizes, weights and
functions as required by the plans and specifications. If an opening has, through error, been
omitted from the following hardware sets, it shall be the bidder’s responsibility to supply

hardware of equivalent quality and quantity, as that which is specified for a comparable
opening.
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CLASSROOM OR STORAGE (with smoke seals)

HW1

Doors A302

Hinges

Closer

Locksets (function 4)
Door Stop

Smoke gasketing

HW?2

Doors A302A

Hinges

Locksets (function 4)
Door Stop

Flush Bolts (no astragal)
Left hand leaf active

END OF SECTION 087100

DOOR HARDWARE

October 30, 2014
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SECTION 099123 - INTERIOR PAINTING

PART 1 - GENERAL

11

A.

1.2

13

RELATED DOCUMENTS

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

SUMMARY

This Section includes surface preparation and the application of paint systems on the following
interior substrates:

1. Steel.
2. Gypsum board.
3. Plaster.

This Section includes exposed interior items and surfaces with low VOC coatings complying with
ME DEP regulations.

Related Sections include the following:

1. Division 05 Sections for shop priming of metal substrates with primers specified in this

Section.

Division 06 Sections for shop priming carpentry with primers specified in this Section.

3. Division 08 Sections for factory priming windows and doors with primers specified in this

Section.

Division 09 painting Sections for special-use coatings.

Division 09 Section "Exterior Painting" for surface preparation and the application of paint

systems on exterior substrates.

6. Division 09 Section "Staining and Transparent Finishing™ for surface preparation and the
application of wood stains and transparent finishes on interior wood substrates.

N

o ks

ACTION SUBMITTALS

Product Data: For each type of product. Include preparation requirements and application
instructions.

Samples for Initial Selection: For each type of topcoat product.

Samples for Verification: For each type of paint system and in each color and gloss of topcoat.
Submit Samples on rigid backing, 8 inches square.

Step coats on Samples to show each coat required for system.

Label each coat of each Sample.
Label each Sample for location and application area.

el A
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14

15

1.6

Product List: For each product indicated, include the following:

1. Cross-reference to paint system and locations of application areas. Use same designations
indicated on Drawings and in schedules.
2. VOC content.

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. Paint: 5 percent, but not less than 1 gal. of each material and color applied.

QUALITY ASSURANCE

Applicator Qualifications: Engage an experienced Applicator who has completed painting
system applications similar in material, design, and extent to those indicated for this Project,
whose work has resulted in applications with a record of successful in-service performance.

Source Limitations: Obtain primers and undercoat materials for each coating system from the
same manufacturer as the finish coats.

Mockups: Apply benchmark samples of each paint system indicated and each color and finish
selected to verify preliminary selections made under sample submittals and to demonstrate
aesthetic effects and set quality standards for materials and execution.

1. Architect will select one surface to represent surfaces and conditions for application of
each paint system specified in Part 3.

a. Wall and Ceiling Surfaces: Provide samples of at least 100 sq. ft..
b. Other Items: Architect will designate items or areas required.

2. Apply benchmark samples after permanent lighting and other environmental services have
been activated.
3. Final approval of color selections will be based on benchmark samples.

a. If preliminary color selections are not approved, apply additional benchmark
samples of additional colors selected by Architect at no added cost to Owner.

4. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

5. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

DELIVERY, STORAGE, AND HANDLING

Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F.

INTERIOR PAINTING 099123 - 2
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1.7

A.

B.

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
PROJECT CONDITIONS

Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F.

Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F
above the dew point; or to damp or wet surfaces.

PART 2 - PRODUCTS

2.1

2.2

A.

B.

A.

B.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Sherwin-Williams Company (The).
2. IdeaPaint.

Products: Subject to compliance with requirements, provide one of the products listed in other
Part 2 articles for the paint category indicated.

PAINT, GENERAL
Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one another
and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

VOC Compliance for Interior Paints and Coatings: Provide the manufacturer's formulation for
the products specified below that are VOC compliant with the State of Maine Department of
Environmental Protection Regulation, "Chapter 151: Architectural and Industrial Maintenance
(AIM) Coatings" and the following chemical restrictions expressed in grams per liter:

Flat Paints and Coatings: VOC content of not more than 100 g/L.

Non-Flat Paints and Coatings: VOC content of not more than 150 g/L.

Non-Flat Paints and Coatings - High Gloss: VOC content of not more than 250 g/L.
Anticorrosive (Rust Preventative) Coatings: VOC content of not more than 400 g/L.
Fire Resistive Coatings: VOC content of not more than 350 g/L.

Industrial Maintenance Coatings (IMC): VOC content of not more than 340 g/L.
Primers, Sealers, and Undercoaters: VOC content of not more than 200 g/L.
Quick-Dry Enamels: VOC content of not more than 250 g/L.

NG~ E
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2.3

24

2.5

2.6

INTERIOR PAINTING

9. Quick-Dry Primers, Sealers, and Undercoaters: VOC content of not more than 200 g/L.
10.  Specialty Primers, Sealers, and Undercoaters: VOC content of not more than 350 g/L.
11. Stains: VOC content of not more than 250 g/L.

12.  Wood Preservatives: VOC content of not more than 350 g/L.

Colors: Provide color selections made by the Architect. Allow for up to 5 different color
selections.

PRIMERS/SEALERS

Alkali-Resistant Primer/Sealer:

1. S-W: Prep Rite Masonry Primer B28W200 Series.
Low-VOC Latex Primer/Sealer:

1. SW: ProMar 200 Zero VOC Interior Latex Primer B28W02600 Series. (0 g/L)]

METAL PRIMERS
Rust-Inhibitive Primer (Water Based):

1. S-W: IMC Pro-Cryl Universal Primer, B66-310 Series. (100 g/L)

LATEX PAINTS

Low-VOC Latex (Flat):

1. SW: ProMar 200 Zero VOC Interior Latex Flat B30-2600 Series. (0 g/L)]
Low-VOC Latex (Low Luster):

1. SW: ProMar 200 Zero VOC Interior Latex Eg-Shell B20-2600 Series. (0 g/L)]

Low-VOC Latex (Semi-gloss):

1. SW: ProMar 200 Zero VOC Interior Latex Semi-Gloss B31-2600 Series. (0 g/L)]

DRY ERASE MARKERBOARD PAINTS
Dry Erase Paint Finish:

1. IdeaPaint: ldeaPaint PRO.
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PART 3 - EXECUTION

3.1

A

3.2

EXAMINATION

Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of work.

Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as
follows:

1. Gypsum Board: 12 percent.
2. Plaster: 12 percent.

Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

Begin coating application only after unsatisfactory conditions have been corrected and surfaces
are dry.

1. Beginning coating application constitutes Contractor's acceptance of substrates and
conditions.

PREPARATION
Comply with manufacturer's written instructions applicable to substrates indicated.

Remove plates, machined surfaces, and similar items already in place that are not to be painted.
If removal is impractical or impossible because of size or weight of item, provide surface-applied
protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to reinstall
items that were removed. Remove surface-applied protection if any.

2. Do not paint over labels of independent testing agencies or equipment name, identification,
performance rating, or nomenclature plates.

Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and
incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers as required
to produce paint systems indicated.

Steel Substrates: Remove rust and loose mill scale. Clean using methods recommended in
writing by paint manufacturer.

Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas of shop
paint, and paint exposed areas with the same material as used for shop priming to comply with
SSPC-PA 1 for touching up shop-primed surfaces.
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F.

3.3

Gypsum Board Substrates: Do not begin paint application until finishing compound is dry and
sanded smooth.

Plaster Substrates: Do not begin paint application until plaster is fully cured and dry.

Cotton or Canvas Insulation Covering Substrates: Remove dust, dirt, and other foreign material
that might impair bond of paints to substrates.

Existing Painted Surfaces: Remove any loose paint by scraping or sanding. Sand any rough or
“orange peel” or crazing areas.

APPLICATION
Apply paints according to manufacturer's written instructions.

1. Use applicators and techniques suited for paint and substrate indicated.

2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.
Before final installation, paint surfaces behind permanently fixed equipment or furniture
with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged
items to match exposed surfaces.

4. Apply an additional coat of primer on metal surfaces that have been shop primed.

Tinting: Tint primer of colors such as reds, yellows, and oranges with a gray basecoat system
designed to help provide color coverage.

1. Do not tint prime or base coat for multi-colored finishes.

If undercoats or other conditions show through topcoat, apply additional coats until cured film
has a uniform paint finish, color, and appearance. Give special attention to ensure edges, corners,
crevices, welds, and exposed fasteners receive a dry film thickness equivalent to that of flat
surfaces. When using colors such as red, yellow or orange, an extra coat of finish may be
necessary. Notify Architect when additional coats do not fix the problem.

Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety
and Security Work:

1. Paint the following work where exposed in equipment rooms: Not Applicable.
2. Paint the following work where exposed in occupied spaces:

Equipment, including panelboards.
Uninsulated metal piping.
Uninsulated plastic piping.

Pipe hangers and supports.

Metal conduit.

Plastic conduit.

D OO o
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3.4

3.5

g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or
other paintable jacket material.
h. Other items as directed by Architect.
CLEANING AND PROTECTION

At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

After completing paint application, clean spattered surfaces. Remove spattered paints by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

Protect work of other trades against damage from paint application. Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave
in an undamaged condition.

At completion of construction activities of other trades, touch up and restore damaged or defaced
painted surfaces.

INTERIOR PAINTING SCHEDULE

VOC Compliance, General: Provide the manufacturers' formulations for the products specified
below that comply with the VOC requirements for the State of Maine Department of

Environmental Protection in paragraph 2.2 of this Section.

Steel Substrates: Including, but not limited to steel doors and frames, wood door glass lite kits;
see Division 05 Section "Metal Fabrications"”, and miscellaneous metal items.

1. Low-VOC Latex Over DTM Primer System:
a. Prime Coat: DTM anticorrosive metal primer.
b. Intermediate Coat: Low-VOC latex paint matching topcoat.
C. Topcoat: Low-VOC latex semi-gloss paint.
Gypsum Board Substrates:
1. Low-VOC Latex System:
a. Prime Coat: Low-VOC latex primer/sealer.
b. Intermediate Coat: Low-VOC latex paint matching topcoat.
C. Topcoat: Low-VOC latex (flat) paint on ceilings and (eggshell) paint on walls.
2. Dry Erase Paint System:
a. Finish Coat: Single Dry Erase Paint coat.

Plaster Substrates:

1. Low-VOC Latex System:
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a. Prime Coat: Alkali-resistant primer/sealer.
b. Intermediate Coat: Low-VOC latex paint matching topcoat.
C. Topcoat: Low-VOC latex (eggshell) paint.
E.  Cotton or Canvas Insulation-Covering Substrates: Including pipe and duct coverings.
1. Low-VOC Latex System:
a. Prime Coat: Low-VOC latex primer/sealer.

b. Intermediate Coat: Low-VOC latex paint matching topcoat.
C. Topcoat: Low-VOC latex (flat) paint.

END OF SECTION 099123

INTERIOR PAINTING
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SECTION 230993 - SEQUENCE OF OPERATIONS FOR HVAC CONTROLS

PART 1 - GENERAL

11

1.2

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

Related Sections include the following:

1. Division 23 Section “Common Work Results for Mechanical”

2. Section 230900 — INSTRUMENTATION AND CONTROL FOR HVAC for control
equipment and devices and submittal requirements.

3. Division 23 Section “Testing, Adjusting, and Balancing”

4. Division 26

SUMMARY

This Section includes control sequences for HVAC systems, subsystems, and equipment.
Provide control devices, control software and control wiring as required for automatic operation
of each sequence specified.

1. Provide automatic control for system operation as described herein, although word
“automatic” or “automatically”, is not used.

2. Manual operation is limited only where specifically described; however, provide manual
override for each automatic operation.

3. Where manual start-up is called for, also provide scheduled automatic start-stop
capabilities.

The system is BAS controlled using electric actuation. Provide proportional-integral-derivative
(PID) algorithms for all control programs.

Functions called for in sequence of operations are minimum requirements and not to limit
additional BAS system capabilities. Determine, through operation of the system, proportional
bands, interval time, integral periods, adjustment rates, and any other input information required
to provide stable operation of the control programs.

For each item of equipment, provide following functions which are not specifically mentioned
in each Sequence of Operation:

Start-Stop, manual, and scheduled
On-Off status of each piece of equipment
Run-time

Alarm

PN E
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E.

F.

Provide Sequenced starting of all motors, whether or not specifically mentioned in each
Sequence of Operation:

1. At initial start-up
2. For automatic starting on emergency power after power blackout

All setpoints shall be monitored and adjustable. Setpoints listed herein are approximate. It is
the responsibility of the BAS contractor to calibrate the system and all setpoints to actual
working conditions once the system is on line.

PART 2 - AIR HANDLING SYSTEMS

2.1

A.

B.

PACKAGED ROOFTOP AC UNITS

Existing RTU’s which are impacted under the scope of this project shall continue to operate as
they currently operate, with minor revisions inclusive of sensor relocation, re-ducting, and air
balance. Control of the package Dx cooling, economizer cooling, and duct mounted steam coils
shall remain as exists.

Smoke dampers shall close upon receipt of signal from the Fire Alarm System. Coordinate with
Division 28.

PART 3 - VENTILATION SEQUENCES

3.1

A

EXHAUST FANS
Scheduled (Time)

1. Sequence applies to the following fans:

a. EF-1
b. EF-2
C. EF-3

2. EF-2 shall be energized based on occupancy schedule. Fan schedule shall be coordinated
with AHU-1 occupancy schedule.

3. For EF-1, interlock operation of associated MOD with fan and hood switch position.
When fan is scheduled on and fume hood switch is in the on position, the MOD
associated with the hood shall open and the room exhaust MOD shall close. With EF-1
scheduled on and hood switch in the off position, the MOD associated with the hood shall
close and the MOD associated with the room exhaust shall open. Fan shall only start once
either the room or hood MOD end switch is made. When fan is scheduled off, both
MOD?’s close.

4. For EF-3, fan shall be manually energized via wall switch. MOD at fan shall open upon
energizing fan, close when fan is off. End switch at MOD shall prevent fan operation
until damper is open and switch is made.

SEQUENCE OF OPERATIONS FOR HVAC CONTROLS 230993 - 2
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B.  Display the following thru BAS:

1. Each fan status/failure (Generate an Alarm)
2. MOD position

3.2 MONITORED POINTS

A.  Gas valve control panel-monitor gas valve position and notify on emergency shut down status.

END OF SECTION 230993
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SECTION 233113 - DUCTWORK

PART 1 - GENERAL

11

1.2

13

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

Related Sections include the following:

1. Division 8 for Access Doors

2. Division 23 Section "Common Work Results for Mechanical"
3. Division 23 Section "Mechanical Insulation

4. Division 23 Section "Diffusers, Registers, and Grilles."

5. Division 23 Control Section

6. Division 23 Section "Testing, Adjusting, and Balancing".
SUMMARY

This Section includes metal ducts and accessories for heating, ventilating, and air-conditioning
systems.

SYSTEM DESCRIPTION

Drawings show the general layout of ductwork and accessories but do not show all required
fittings and offsets that may be necessary to connect ducts to equipment, diffusers, grilles, etc.,
and to coordinate with other trades. Fabricate ductwork based on field measurements. Provide
all necessary fittings and offsets. Coordinate with other trades for space available and relative
location of HVAC equipment and accessories on ceiling grid. Duct sizes on the drawings are
inside dimensions, which maybe altered by Contractor to other dimensions with the same air
handling characteristics where necessary to avoid interferences and clearance difficulties.

The contractor must comply with the enclosed specification in its entirety. If on inspections, the
engineer finds changes have been made without prior written approval, the contractor will make
the applicable changes to comply with this specification, at the contractor’s expense.

At the discretion of the engineer, sheet metal gauges, and reinforcing may be randomly checked
to verify all duct construction is in compliance.

PERFORMANCE REQUIREMENTS

Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC

DUCTWORK 233113 -1
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Duct Construction Standards - Metal and Flexible" and performance requirements and design
criteria indicated in "Duct Schedule™ Article.

Structural Performance: Duct hangers and supports and seismic restraints shall withstand the
effects of gravity and seismic loads and stresses within limits and under conditions described in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible", ASCE/SEI 7, and
SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems."

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

ACTION SUBMITTALS
Product Data: For each type of the following products:

1. Liners and adhesives.
2. Sealants and gaskets.
3. Seismic-restraint devices.

Shop Drawings:

1. Fabrication, assembly, and installation, including plans, elevations, sections, components,
and attachments to other work.

Factory- and shop-fabricated ducts and fittings.

Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
Elevation of top of ducts.

Dimensions of main duct runs from building grid lines.

Fittings.

Reinforcement and spacing.

Seam and joint construction.

Penetrations through fire-rated and other partitions.

Equipment installation based on equipment being used on Project.

Locations for duct accessories, including dampers, turning vanes, and access doors and
panels.

Hangers and supports, including methods for duct and building attachment, seismic
restraints, and vibration isolation.

PP OOO~NOOThOWN
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Ductwork Specialties Product Data; provide for the following:

Sealant

Duct Liner

Duct-mounted access doors and panels.

Flexible ducts.

Backdraft dampers.

Manual-volume dampers: Damper manufacturer's printed application and performance
data including pressure, velocity and temperature limitations shall be submitted for
approval.

cuprwNE
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1.6

A

1.7

1.8

1.9

INFORMATIONAL SUBMITTALS

Field Test Reports: Indicate and interpret test results for compliance with performance
requirements.

Record Drawings: Indicate actual routing, fitting details, reinforcement, support, and installed
accessories and devices.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For air duct accessories to include in operation and
maintenance manuals.

APPLICABLE PUBLICATIONS

The publications listed below form a part of this specification to the extent referenced. The
publications are referenced in the text by the basic designation only.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment” and Section 7 - "Construction and System Start-up.”

National Fire Protection Association (NFPA):

1. 90A: Standard for the Installation of Air Conditioning and Ventilating Systems
2. 96-2008: Ventilation Control and Fire Protection of Commercial Cooking Operations

Sheet Metal and Air Conditioning Contractors National Association (SMACNA):

1. 3rd Edition: 2005 HVAC Duct Construction Standards, Metal and Flexible

2. 1st Edition: 1985 HVAC Air Duct Leakage Test Manual

DELIVERY, STORAGE, AND HANDLING

Deliver sealant and fire stopping materials to site in original unopened containers or bundles
with labels indicating manufacturer, product name and designation, color, expiration period for
use, pot life, curing time, and mixing instructions for multi-component materials.

Deliver, store and handle materials according to manufacturer's written recommendations.

All ductwork, equipment, and fittings delivered and stored on the job site must be capped to
prevent the entry of moisture, construction dust or other debris.

PART 2 - PRODUCTS

2.1

SHEET METAL MATERIALS

DUCTWORK 233113 -3
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2.2

A.

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct
construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting,
seam marks, roller marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G60 or G90 as indicated.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for
exposed ducts.

Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in
the "Duct Schedule™ Article; cold rolled, annealed, sheet. Exposed surface finish shall be as
indicated in the "Duct Schedule™ Article.

Aluminum Sheets: Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for
concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view.

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and
galvanized.

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.

SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse
Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible,” Figure 2-2, "Rectangular Duct/Longitudinal
Seams,” for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

DUCTWORK 233113 -4



Minor Interior Renovations at October 30, 2014
CASCO BAY HIGH SCHOOL Phase 1, Part B
196 Allen Avenue, Portland, Maine

2.3

D.

Cross Breaking or Cross Beading: Cross break or cross bead duct sides 19 inches and larger
and 0.0359 inch thick or less, with more than 10 sqg. ft. of un-braced panel area, unless ducts are
lined. All large ducts must be braced as required to prevent drumming.

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible,” Chapter 4, "Fittings and Other Construction,” for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

1. Fig. 2-3 Rectangular Elbows: Type RE2 square throat with vanes, Type RE1 radius
(1.5W minimum), or Type RES5 dual radius. Square throat is not allowed.

2. Vane support in elbows: Fig 2-4. Turning vanes shall be Harper double wall turning
vanes fabricated from the same material as the duct. Mounting rails shall have friction
insert tabs that align the vanes automatically. Tab spacing shall be as specified in Figure
2-3 of the 1995 SMACNA Manual, “HVAC Duct Construction Standards, Metal &
Flexible” Second Edition standard. Rail systems with non-standard tab spacing shall not
be accepted. Due to tensile loading, vanes shall be capable of supporting 250 pounds
when secured according to the manufacturer’s instructions.

3. Fig. 2-5 Rectangular Divided Flow Branches: Type 1, Type 2, Type 4A, or 4B.

4. Fig. 2-6 Branch Connections: 45-degree entry, 45-degree lead-in, bell-mouth or spin-in
(single diffuser supply only).

5. Fig. 2-7 Offsets and Transitions. Use gradual offsets as shown, 90-degree offsets shall be
avoided.

6. Fig 2-9 Duct Coils: Hot water heating coils with transitions and access door as shown.

ROUND DUCT FABRICATION

Fabricate supply ducts of galvanized steel according to SMACNA's "HVAC Duct Construction
Standards--Metal and Flexible™ latest edition.

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible,” Figure 3-2, "Round Duct Longitudinal Seams,"
for static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

1. Exposed Round Ducts: Shall be Spiral Seam (RL-1 seam) at 2-inch wg construction.

2. Concealed Round Ducts: Shall be longitudinal Grooved Seam Flat lock (RL-5 seam) at
2-inch wg construction.

3. Round ducts for Laser Cutter Exhaust shall be smooth seam, welded duct, 10-inch wg
construction.

4. Snap lock seams shall not be used for this project.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals,
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."
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24

25

A

HANGERS AND SUPPORTS
Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized
rods with threads painted with zinc-chromate primer after installation.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible,” Table 5-1, "Rectangular Duct Hangers Minimum Size,” and Table 5-2,
"Minimum Hanger Sizes for Round Duct."

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.
Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and
bolts designed for duct hanger service; with an automatic-locking and clamping device.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.

3. Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc
chromate.

Supports For Roof Mounted Items:

1. Equipment rails shall be galvanized steel, minimum 18-gauge, with integral baseplate,
continuous welded corner seams, factory installed 2x4 treated wood nailer, 18-gauge
galvanized steel counter flashing cap with screws, built-in cant strip; minimum height 11
inches. Provide raised cant strip to start at the upper surface of the insulation.

2. Pipe/duct pedestals: Provide a galvanized unistrut channel welded to U-shaped mounting
brackets which are secured to side of rail with galvanized lag bolts.

SEALANT MATERIALS

Joint Sealant/Mastic: Shall be flexible, water-based, adhesive sealant designed for use in all
pressure duct systems. After curing, it shall be resistant to ultraviolet light and shall prevent the
entry of water, air and moisture into the duct system. Sealer shall be UL 723 and UL 181 listed
and meet NFPA 90A requirements.

1. Maximum 5 flame spread and 0 smoke-developed (ASTM E-84 Tunnel Test).

2. Generally provide liquid sealant for low clearance slip joints and heavy, permanently
elastic, mastic type where clearances are larger.

3. Resistance to mold, mildew and water: Excellent

4, Color: Gray
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2.6

2.7

5. Duct sealant/mastic shall meet requirement for “LEED IEQ Credit 4.1: Low Emitting
Materials: Adhesive and Sealant”. ITW TACC Miracle Kingco water-based sealants, or
approved equal.

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 ¢cfm/100 sg. ft. at 1-inch wg and shall be
rated for 10-inch wg static-pressure class, positive or negative.

2. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings
and fitting spigots.

FITTINGS

Tees, Laterals, and Conical Tees: Use 45 degree; fabricate to comply with SMACNA's "HVAC
Duct Construction Standards--Metal and Flexible,” with metal thicknesses specified for
longitudinal seam straight duct.

Diverging-Flow Fittings: Fabricate with a reduced entrance to branch taps with no excess
material projecting from body onto branch tap entrance.

Elbows: Diameters 3 through 8 inches shall be two-section die stamped; all others shall be
gored construction, maximum 18 degree angle, with all seams continuously welded or standing
seam. Coat galvanized areas of fittings damaged by welding with corrosion resistant aluminum
paint or galvanized repair compound.

Low-point drains: Ductmate moisture drain with funnel collection design; %" connection with
drain fitting and cap.

BACKDRAFT DAMPERS
Gravity: Ruskin BD2/AZ2.

1. Frame: 0.090-inch- thick extruded aluminum, with mounting flange.

2. Blades: 0.025-inch- thick, roll-formed aluminum, with extruded-vinyl seals, Zytel
bearings.

3. Tie Bars and Brackets: Aluminum.

4. Return Spring: Adjustable tension.

Counter Balanced: Ruskin CBD4; weather resistant for relief air applications; Adjustable
counterbalance weights which enable the damper to operate in the range of .01" to .05" w.g.

1. Frame: 0.081”-inch- thick 6063-T5 extruded aluminum, with mounting flange.
2. Blades: 0.070-inch- thick, roll-formed 6063-T5 aluminum, with extruded-vinyl seals,
Zytel bearings.
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2.8

2.9

3. Tie Bars and Brackets: Aluminum.

MANUAL-VOLUME DAMPERS

Manual balancing dampers meeting the following specifications shall be furnished and installed
on all branch ducts and where shown on plans. Testing and ratings to be in accordance with
AMCA Standard 500-D.

Single-Blade Rectangular Dampers shall consist of: an 18 ga. galvanized steel frame with 3-1/2
in. depth; blades fabricated from 20 ga. galvanized steel; integral 1/2 in. dia axles. Damper
suitable for pressures to 1.0 in. wg, velocities to 2000 fpm and temperatures to 180°F. Basis of
design is Greenheck model MBD-10.

Multi-Blade Rectangular Dampers shall consist of: a 16 ga. galvanized steel hat channel frame
with 5 in. depth; triple V type blades fabricated from 16 ga. galvanized steel; % in. dia. plated
steel axles; external (out of the airstream) blade-to-blade linkage. Damper suitable for pressures
to 4.0 in. w.g. (996 Pa), velocities to 2000 fpm and temperatures to 180°F. Basis of design is
Greenheck model MBD15.

Round dampers shall consist of: a 20 ga. galvanized steel frame with 6 in. depth; blades
fabricated from 20 ga. galvanized steel; 3/8 in. square plated steel axles turning in acetal
bearings. Damper suitable for pressures to 1.0 in. wg, velocities to 2000 fpm and temperatures
to 180°F. Basis of design is Greenheck model MBDR50.

FIRE DAMPERS

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

Air Balance Inc.

Cesco Products

Greenheck Fan Corporation.
METALAIRE, Inc.

Nailor Industries Inc.
Prefco

Ruskin Company.

SUSRCIEERCONONES

Type: Static; rated and labeled according to UL 555S by an NRTL.

Fire Rating: 1-1/2 hours.

Frame: Curtain type with blades outside airstream except when located behind grille where
blades may be inside airstream; fabricated with roll-formed, 0.034-inch- thick galvanized steel;

with mitered and interlocking corners.

Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.
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2.10

2.11

1. Minimum Thickness: 0.052 or 0.138 inch thick, as indicated, and of length to suit
application.

2. Exception: Omit sleeve where damper-frame width permits direct attachment of
perimeter mounting angles on each side of wall or floor; thickness of damper frame must
comply with sleeve requirements.

Mounting Orientation: Vertical or horizontal as indicated.

Blades: Roll-formed, interlocking, 0.034-inch- thick, galvanized sheet steel. In place of
interlocking blades, use full-length, 0.034-inch- thick, galvanized-steel blade connectors.

Horizontal Dampers: Include blade lock and stainless-steel closure spring.

Heat-Responsive Device: Replaceable, 165 deg F rated, fusible links.

SMOKE DAMPERS

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

Air Balance Inc.

Cesco Products

Greenheck Fan Corporation.
METALAIRE, Inc.

Nailor Industries Inc.
Prefco

Ruskin Company.

SUSICIEERORONES

General Requirements: Label according to UL 555S by an NRTL.
Smoke Detector: Integral, factory wired for single-point connection.

Frame: Hat-shaped, 0.094-inch- (2.4-mm-) thick, galvanized sheet steel, with interlocking,
gusseted or mechanically attached corners and mounting flange.

Blades: Roll-formed, horizontal, interlocking, 0.034-inch- (0.85-mm-) thick, galvanized sheet
steel.

Leakage: Class Il
Rated pressure and velocity to exceed design airflow conditions.

Mounting Sleeve: Factory-installed, 0.039-inch- (1.0-mm-) thick, galvanized sheet steel; length
to suit wall or floor application with factory-furnished silicone calking.

Damper Motors: two-position action.
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J. Comply with NEMA designation, temperature rating, service factor, enclosure type, and
efficiency requirements for motors specified in Section 230513 "Common Motor Requirements
for HVAC Equipment.”

1. 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.

2. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical
devices and connections specified in Section 230900 "Instrumentation and Control for
HVAC."

3. Permanent-Split-Capacitor or Shaded-Pole Motors: With oil-immersed and sealed gear
trains.

4. Spring-Return Motors: Equip with an integral spiral-spring mechanism where indicated.
Enclose entire spring mechanism in a removable housing designed for service or
adjustments. Size for running torque rating of 150 in. x Ibf (17 N x m) and breakaway
torque rating of 150 in. x Ibf (17 N x m).

5. Electrical Connection: 115V, single phase, 60 Hz.

K. Accessories:

1. Auxiliary switches for signaling or position indication.
2. Test and reset switches, remote mounted.

2.12 DUCT-MOUNTED ACCESS DOORS

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

Ductmate Industries, Inc.
Greenheck Fan Corporation.
McGill Air Flow LLC.
Nailor Industries Inc.

Cesco

Buckley

oL E

B.  Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible™; Figures 2-10, "Duct Access Doors and Panels,"
and 2-11, "Access Panels - Round Duct."

1. Door:

a. Double wall, rectangular; rated for up to 4.5” static pressure.
b. Door panel filled with 1" fiberglass insulation; % Ib. density.
C. Hinges and Latches: 1-by-1-inch continuous piano hinge and cam latches.
d. Fabricate doors airtight and suitable for duct pressure class.
2. Frame: Galvanized sheet steel, with bend-over tabs.
3. Provide 1/8” thick neoprene gaskets.

4. Number of Hinges and Locks:
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2.13

2.14

a. Access Doors Less Than 12 Inches Square: No hinges and two cam locks.
b. Access Doors up to 24 Inches Square: One hinge and cam locks.
C. Access Doors up to 24 by 48 Inches: Three hinges and two compression latches.

FLEXIBLE CONNECTORS

Provide for all air moving equipment. General: Flame-retarded or noncombustible fabrics,
coatings, and adhesives complying with UL 181, Class 0 or 1. Factory fabricated with a strip of
fabric 3-1/2 inches wide attached to two strips of 2-3/4-inch- wide, 0.028-inch- thick,
galvanized, sheet steel or 0.032-inch aluminum sheets. Select metal compatible with connected
ducts. Duro-Dyne, Hardcast, or approved equal.

Indoor Flexible Connector Fabric: Glass fabric double coated with polychloroprene or
neoprene. Minimum Weight: 26 oz. /sq. yd. Tensile Strength: 480 Ibf/inch in the warp, and
360 Ibf/inch in the filling.

Outdoor Flexible Connector Fabric: Glass fabric double coated with a synthetic-rubber or
hypalon, white color; weatherproof coating resistant to the sun's ultraviolet rays and ozone
environment. Minimum Weight: 24 oz. /sq. yd. Tensile Strength: 530 Ibf/inch in the warp,
and 440 Ibf/inch in the filling.

FLEXIBLE DUCTS

General: Comply with UL 181, Class 0 Or 1. Flame Spread: Less than 25; Smoke Developed:
Less than 50.

All products shall be certified by Greenguard Environmental Institute; independent testing of
products for emissions of respirable particles and Volatile Organic Compounds (VOC’s),
including formaldehyde and other specific product-related pollutants. Greenguard provides
independent, third-party certification of IAQ performance. Certification is based upon criteria
used by EPA, OSHA and WHO.

Rated Positive Pressure: 10" w.g. per UL-181. Maximum negative pressure: %",

Flexible Ducts, Insulated: Factory-fabricated, insulated, round duct, with an outer jacket
enclosing glass-fiber insulation around a continuous inner liner.

Thickness: 17, R4.2, Basis of Design: Atco #80
Reinforcement: Steel-wire helix encapsulated in inner liner.
Outer Jacket: Polyethylene film.

Inner Liner: Polyethylene film.

hPOONME

Flexible Ducts, Un-insulated: A triple lamination of metallized polyester, aluminum foil, and
polyester shall encapsulate a steel wire helix. Basis of Design: Atco #50
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F.

G.

Flexible Duct Clamps: Stainless-steel band with cadmium-plated hex screw to tighten band
with a worm-gear action, in sizes 3 to 18 inches to suit duct size.

Hangers shall be band type, 1” wide minimum.

PART 3 - EXECUTION

3.1

A

D.

m

G.

J.

K.

L.

DUCT INSTALLATION, GENERAL

Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts and
calculate friction loss for air-handling equipment sizing and for other design considerations.
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and
Coordination Drawings.

Install ducts and accessories according to SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible™ unless otherwise indicated.

Construct and install each duct system for the specific duct pressure classification indicated.
Properly seam, brace, stiffen, support and render ducts mechanically airtight. Adjust ducts to
suit job conditions. Dimensions may be changed as approved, if cross sectional area is

maintained.

Install ducts in lengths not less than 12 feet, unless interrupted by fittings. Install ducts with
fewest possible joints.

Install fabricated fittings for changes in directions, changes in size and shape, and connections.
Install couplings tight to duct wall surface with a minimum of projections into duct.

Install ductwork to allow maximum headroom. Install ducts, unless otherwise indicated,
vertically and horizontally, parallel and perpendicular to building lines; avoid diagonal runs.
Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

Conceal ducts from view in finished spaces. Do not encase horizontal runs in solid partitions,
unless specifically indicated.

Coordinate layout with suspended ceiling, lighting layouts, and similar finished work.

Electrical Equipment Spaces: Route ductwork to avoid passing through transformer vaults and
electrical equipment spaces and enclosures.
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M.

3.2

3.3

3.4

Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in
galvanized-steel ducts, stainless-steel accessories in stainless-steel ducts, and aluminum
accessories in aluminum ducts.

INSTALLATION OF EXPOSED DUCTWORK
Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

Hangers Exposed to View: Threaded rod and angle or channel supports.

Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding.

Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

Repair or replace damaged sections and finished work that does not comply with these
requirements.

MATERIALS
Hangers, accessories, and dampers shall be same material as parent duct.

Refer to Specification Section 230700 for sheet metal covering of rigid insulation for protection
from maintenance personnel crossing insulated ductwork in mechanical spaces.

All ducts shall be G60 galvanized steel except as follows:

1. Exhaust ductwork connected to laboratory exhaust fume hoods. Install stainless steel
from the individual hood to its respective fan and from the fan to the point of discharge to
the outside air. Use AISI Type 316 stainless steel.

2. Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A492.

DUCT CLASSIFICATIONS AND SEALING

Static-Pressure Classifications: Unless otherwise indicated, construct ducts to the following:
1. Supply Ducts: 2 in. w.g.

2. Return Ducts: 2-inch wg, negative pressure.

3. Exhaust Ducts: 2-inch wg, negative pressure.

Seam And Joint Sealing

1. General: Seal duct seams and joints according to the duct pressure class indicated and as
described in SMACNA's "HVAC Duct Construction Standards--Metal and Flexible."”
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3.5

3.6

2. Seal to SMACNA Class A; all joints, longitudinal and transverse seams, and connections
in ductwork shall be securely fastened and sealed with welds, gaskets, or duct sealant.
Exceptions:

a. Continuously welded and locking-type longitudinal joints and seams on ducts
operating at less than 2 in. wg pressure classification.

b. Exposed exhaust or return ducts operating at less than 2 in. wg pressure
classification.

C. Exposed supply ducts in the space that the duct serves.

3. Seal externally insulated ducts before insulation installation.

DUCT PENETRATIONS

Fire or Smoke Rated Penetrations not requiring a fire and/or smoke damper: Where ducts pass
through walls, floors, or partitions that are required to have a fire resistance rating and fire
dampers are not required, the opening in the construction around the duct shall be as follows:

1. Not exceeding a 1” average clearance on all sides.
2. Filled solid with firestopping material as specified in Section 230500.

Fire-Rated Penetrations — Fire Damper. Provide fire damper as specified under Duct
Accessories paragraph.

Smoke-Rated Penetrations — Smoke Damper: Provide smoke damper as specified under Duct
Accessories paragraph.

Non-Fire-Rated Exposed Penetrations: Where ducts pass through interior partitions and
exterior walls, and are exposed to view, conceal space between construction opening and duct
or duct insulation with sheet metal flanges of same metal thickness as duct. Overlap opening on
four sides by at least 1-1/2 inches.

Non-Fire-Rated Concealed Penetrations: Provide insulation infill and acoustical sealant around
gaps. Tightly seal to prevent sound transmission. Neatly finish.

Mechanical room floor penetrations: Provide 4-inch high concrete curbs or other sealing method
to prevent leakage from mechanical room into floor penetration.

Roof penetrations by ducts shall use counter-flashed curbs.

Flexible air ducts or connectors shall not pass through any wall, floor, or ceiling.

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 5, "Hangers and Supports.”

Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners
appropriate for construction materials to which hangers are being attached.
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3.7

3.8

1. Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for
slabs more than 4 inches thick.

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for
slabs less than 4 inches thick.

5. Do not use powder-actuated concrete fasteners for seismic restraints.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible,” Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports
within 24 inches of each elbow and within 48 inches of each branch intersection.

Support vertical ducts with steel angles or channel secured to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16
feet.

Install upper attachments to structures. Select and size upper attachments with pull-out, tension,

FLEXIBLE DUCT
Provide in accordance with manufacturer’s and Air Diffusion Council recommendations.

Flexible ducts hall be supported at manufacturer’s recommended intervals, but at no greater
distance than 5 feet. Maximum permissible sag is %2” per foot of spacing between supports.

Install duct fully extended; do not install in the compressed state or use excess lengths.

Avoid bending ducts across sharp corners or incidental contact with metal fixtures, pipes,
conduits, or hot equipment. Radius at centerline shall not be less than one duct diameter.

Hanger or saddle material in contact with the duct shall be at least 1-1/2” wide.

Provide at least 2 duct diameters of straight duct at the entrance to register, grilles, and
diffusers.

DUCT ACCESSORIES INSTALLATION

Install duct accessories according to applicable details shown in SMACNA's "HVAC Duct
Construction Standards--Metal and Flexible".

Provide duct transitions, offsets and connections to dampers, coils, and other equipment in
accordance with SMACNA Standards

Each register, grille, or diffuser shall have a means of air flow adjustment. Provide volume
damper in branch duct if not furnished with the RGD.

Adjust operable devices for proper action.
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E. Perform the following as directed by the controls contractor:

1. Installation of:

a. Automatic control dampers.

b. Smoke control dampers.

C. Smoke detectors.

d. Necessary blank off plates.

2. Access doors where indicated and as required.
F. Install duct access panels for access components that require servicing.
1. Install duct access panels to allow access to interior of ducts for cleaning, inspecting,
adjusting, and maintaining per equipment manufacturers’ requirements.
2. Install access panels on side of duct where adequate clearance is available.
3. Locate panel upstream and/or downstream as recommended by manufacturer.
4. Locations:

a. On both sides of duct coils.

b. Upstream from duct filters.

C. At outdoor-air intakes and mixed-air plenums.

d. At drain pans and seals.

e. Downstream from control dampers, backdraft dampers, and equipment.

f. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible
links. Access doors for access to fire or smoke dampers having fusible links shall
be pressure relief access doors and shall be outward operation for access doors
installed upstream from dampers and inward operation for access doors installed
downstream from dampers.

g. Control devices requiring inspection.

h Elsewnhere as indicated or required by duct accessory manufacturer

5. Inspect locations of access doors and verify that purpose of access door can be

performed.

G.  Control Damper Installation

1.

2.

DUCTWORK

Damper submittals shall be coordinated for type, quantity, and size to ensure
compatibility with sheet metal design.

Duct openings shall be free of any obstruction or irregularities that might interfere with
blade or linkage rotation or actuator mounting. Duct openings shall measure % in. larger
than damper dimensions and shall be square, straight, and level.

Individual damper sections, as well as entire multiple section assemblies, must be
completely square and free from racking, twisting, or bending. Measure diagonally from
upper corners to opposite lower corners of each damper section. Both dimensions must be
within 1/8 in. of each other.
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4.

©

Follow the manufacturer’s instructions for field installation of control dampers. Unless
specifically designed for vertical blade application, dampers must be mounted with blade
axis horizontal.

Damper blades, axles, and linkage must operate without binding. Before system
operation, cycle damper after installation to ensure proper operation. On multiple section
assemblies, all sections must open and close simultaneously.

Provide a visible and accessible indication of damper position on the drive shaft end.
Support ductwork in area of damper when required to prevent sagging due to damper
weight.

After installation of low-leakage dampers with seals, caulk between frame and duct
opening to prevent leakage around perimeter of damper.

H.  Fire Damper Installation

1.

@l

e

Examine areas to receive dampers. Notify the Engineer of conditions that would
adversely affect installation or subsequent utilization of dampers. Do not proceed with
installation until unsatisfactory conditions are corrected

Install dampers in accordance with manufacturer’s UL Installation Instructions, labeling,
and NFPA 90A at locations indicated on the drawings. Any damper installation that is
not in accordance with the manufacturer’s UL Installation Instructions must be approved
prior to installation.

Dampers must be accessible to allow inspection, adjustment, and replacement of
components. The sheet metal contractor shall furnish any access doors in ductwork or
plenums required to provide this access. The general contractor shall furnish any access
doors required in walls, ceilings, or other general building construction.

Install dampers square and free from racking.

The installing contractor shall provide and install bracing for multiple section assemblies
to support assembly weight and to hold against system pressure.

Do not compress or stretch the damper frame into the duct or opening.

Attach multiple damper section assemblies together in accordance with manufacturer’s
instructions. Install support mullions as reinforcement between assemblies as required.
Handle dampers using the frame or sleeve. Do not lift or move dampers using blades,
actuator or jackshaft.

Tests and Inspections: Operate dampers to verify full range of movement and verify that
proper heat-response device is installed.

l. Fire Damper Maintenance: Re-commission the existing fire dampers in accordance with
manufacturer’s recommendations. As a minimum, the following shall be performed.

1.

D

n (o1 o= (09

DUCTWORK

If cleaning is necessary, use mild detergents or solvents.

If frame is 'racked’ causing blades to bind on jamb seals, adjust frame such that it is
square and plumb

Fusible links shall be removed.

Operate to verify that they close fully.

Latch shall be checked.

Lubricate axle bearings, jackshaft bearings, jamb seals, and other moving parts. Do
not use oil-based lubricants or any other lubricants that attract contaminants such
as dust.

Replace fusible link.
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3.9

3.10

Smoke Damper Installation: The contractor shall coordinate all smoke and smoke/fire damper
installation, wiring, and checkout to ensure that these dampers function properly and that they
respond to the proper fire alarm system general, zone, and/or detector trips. The contractor shall
immediately report any discrepancies to the engineer no less than two weeks prior to inspection
by the code authority having jurisdiction.

FIELD QUALITY CONTROL

Protect duct interiors from moisture, construction debris and dust, and other foreign
materials. Comply with  SMACNA's "IAQ Guidelines for Occupied Buildings Under
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

HVAC systems shall not be operated during construction.

Upon completion of installation duct systems and before HVAC system start-up, visually
inspect the ductwork proper installation

Cover supply openings with filter media prior to system start-up to catch any loose material that
may remain inside the ductwork. Turn the HVAC system on and allow it to run until steady
state operation is reached. Remove the temporary filter media from supply openings and, along
with it, any loose material blown downstream and caught by the filter media.

All ductwork shall be provided with temporary enclosures to keep the HVAC system free of
dust and construction debris. The HVAC system includes any interior surface of the facility’s
air distribution system for conditioned spaces and/or occupied zones. This includes the entire
duct from the points where the air enters the system to the points where the air is discharged
from the system.

Check all filters in accordance with their manufacturer's instructions. Use specified grade of
filters at all times that system is operating.

FIELD QUALITY CONTROL

Perform tests and inspections.

END OF SECTION 233113
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