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SECTION 15500 BASIC MECHANICAL REQUIREMENTS™ 197
PART | - GENERAL
1.1 GENERAL CONDITIONS
A The Stipulations and Conditions stated in this Section, together with all provisions of the
"Instructions to Bidders", "General Conditions", "Supplemental General Conditions", and
"Special Conditions", herein before set forth, shall apply to this and the other Sections of
Division 15.
1.2 GENERAL REQUIREMENTS
A The General Requirements hereinafter listed apply to the Mechanical Work Division. if there
is any conflict between the General Requirements and the General Conditions, the General
Conditions shall take precedence.
1.3 ALTERNATES
A Carefully examine all Alternates at the back of this Specification to determine if any work
described under the Mechanical Section will be affected thereby.
1.4 INTENT
A The intent of these Drawings and Specifications are to describe the installation of a
complete, fully adjusted, and operational system. Therefore, any items shown on Drawings
and not specifically called for in the Specifications, or any items specified and not
specifically indicated or detailed on the Drawings, or any items neither specified or shown,
but which are reasonably incidental to and commonly required to make a complete job, will
be furnished and installed by the Mechanical Contractor at his own expense.
1.5 DEFINITIONS
A. The Mechanical Contractor shall provide all supervision, labor, material equipment,
machinery, plant, and any and all other items necessary to complete the mechanical
systems. All items of equipment are specified in the singular; however, the Mechanical
Contractor shall provide the number of items of equipment as indicated on the Drawings,
and as required for complete systems.
Where the word "provide" is used, it shall mean "furnish and install complete and ready to use".
1.6 VISIT TO THE SITE
A The Mechanical Contractor shall visit the site before submitting his bid, so as to be
thoroughly familiar with the job conditions and/or peculiarities. No extra payment will be
allowed for anything that could have been anticipated from a visit to the site.
1.7 REGULATORY REQUIREMENTS

A All work under this Section shall be accomplished in strict accordance with State codes.
Where these Plans and Specifications conflict with such codes, the codes shall govern. The
Mechanical Contractor shall notify the Architect or Engineer of such conflicts in writing prior
to receipt of bids.
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1.8 PERMITS AND FEES -

A

The Mechanical Contractor shall make all necessary arrangements, obtain all necessary
approval, obtain all permits and pay fees required for the installation of any of the work
covered under the Mechanical Work Division of the Specifications. Any fees required by
any utility companies or municipal authorities for the final connections for these services
shall be paid by the Mechanical Contractor under whose work such services appear. Before
the job is certified as substantially complete, a Certificate of Approval from all authorities
involved must be obtained and turned over to the Architect/Engineer.

1.9 DRAWINGS AND SPECIFICATIONS

A

The Mechanical Drawings and Specifications are intended to cover all the work enumerated
under the respective headings. The drawings are diagrammatic only. No Contractor shall
take advantage of conflict or error between Drawings and Specifications, or between
general Drawings and Mechanical, Plumbing and/or Electrical Drawings, but shall request a
clarification of such from the Architect/Engineer, should this condition exist. If there is
insufficient time to issue an Addendum for this clarification, the Mechanical Contractor shall
figure on the most expensive of the items in conflict.

The Mechanical Contractor shall refer to the Architectural and Structural Drawings and
Specifications for the general construction of the building, for floors and ceiling heights, for
locations of walls, partitions, beams, etc., and shall be guided accordingly for setting of all
sleeves, inserts and equipment. No Contractor shall under any circumstances scale
Drawings for the location of equipment. The Mechanical Contractor shall verify the locations
of all utility services.

The Mechanical Contractor shall keep at least one (1) set of corrected Shop and Design
Drawings at the site. Drawings are to be current, denoting approved modifications and
actual installed departure. Submit drawings to Architect/Engineer before final payment is
made.

1.10 SUPERVISION

A

The Mechanical Contractor performing the work specified shall be required to employ a
qualified superintendent or foreman to continuously supervise the installation of their work,
with authorization to act as agent Contractors. He shall be capable of checking layouts,
coordinating and supervising the work, establishing grades and levels and locating chases,
openings, hangers, inserts, sleeves, etc.

PART Il - PRODUCTS

21 STANDARD PRODUCTS

A

Unless otherwise indicated in writing by the Architect/Engineer, the materials to be provided
under this Specification shall be standard products of manufacturers regularly engaged in
the production of such equipment and shall be the manufacturer's latest design. All items of
the same type or rating shall be identical.

2.2 SUBMITTAL

A.

The Mechanical Contractor shall submit, for approval, detailed Shop Drawings on all major
equipment and where requested. No materials or equipment may be delivered to the job
site or installed until the Mechanical Contractor has in his possession the approved shop
drawing for the particular material or equipment. The Mechanical Contractor shall furnish
the number of copies required by the General or Special Conditions of the contract, but in
no case less than six (6) copies.
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B.

Submitted material shall be properly labeled indicating specific Service for which material or
equipment to be used, Section and Article Number of Specifications governing, Contractor's
name and name of job.

Approval of equipment will not relieve the Mechanical Contractor of compliance with the
specifications even if such approval is made in writing, unless the attention of the Engineer
is called to the non-complying features by letter accompanying the submittal data. Approval
of submittal data by the Engineer shall not be construed as a complete check of approval of
detailed dimensions, weights, gauges and similar details with the proposed articles. The
conformance with the necessary coordination between the various other contractors and
suppliers shall be solely the responsibility of the Mechanical Contractor and with no
additional expense to the Owner.

SUBSTITUTIONS

A

Manufacturer's lists are to establish a Standard of Quality and not intended to limit the
selection to these manufacturers. All materials and equipment which are essential and
have not been specified or shown shall be new and of the highest grade and quality. Free
from defect or other imperfections. It should be understood that where the words "furnished
and installed" are used, it is intended that the Mechanical Contractor shall purchase and
install all materials required.

All materials and equipment proposed as substitutes for these specified shall require a ten
(10) day prior approval from the Engineer prior to the bid date. No substitutions will be
allowed after the ten (10) day period before the bid date.

PRODUCT HANDLING

A

Equipment and materials shall be properly stored, adequately protected, and carefully
handled to prevent damage before and during installation. Equipment and materials shall
be handled, stored and protected in accordance with the manufacturer's recommendations
and as approved by the Architect/Engineer. Equipment installed with a factory finish shall be
fully protected during construction and shall be maintained free of dust, dirt, and foreign
matter. Dents and other surface damage shall be repaired or replaced to the satisfaction of
the Architect/Engineer at no additional cost to the Owner

The Mechanical Contractor shall clean up and remove from the job site all waste materials,
packaging, crating, and refuse resulting from his work on a daily basis.

MATERIALS AND WORKMANSHIP

A

The Mechanical Contractor shall perform a first class job, both in material and
workmanship. None other will be accepted. Deviations from either will be corrected by the
Mechanical Contractor at the Mechanical Contractor's expense.

The material used throughout the work, except when otherwise noted, shall be new and of
the best of its kind. No substitutes shall be used unless approved by the
Architect/Engineer. All work shall be executed with a maximum speed consistent with
safety and good workmanship.

Any equipment furnished by the Mechanical Contractor that is larger than those indicated on
the Drawings and described in these Specifications or have different electrical
characteristics, the increase in cost to the Electrical Contractor for larger wires, conduit,
circuit breakers, switches, etc. or for changes in work already installed shall be borne by the
instigating Contractor.

PART il - EXECUTION
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3.6

EXCAVATION AND BACKFILL S 200

A The Mechanical Contractor shall preform any and all trench and pit excavation and
backfilling required for the installation of his work. Trenches shall be made with the sides
vertical and shall be shored where necessary for the protection of men and equipment. All
excavation work shall be done in a careful manner to avoid damage to footers and
foundations. The backfilling shall be placed in layers not exceeding four (4) inches in depth,
wetting each layer as it is placed, and thoroughly compacting each layer with mechanical
tamper or other approved means. Any damage done during excavation and back-filling
operations to roads, sidewalks, curbs, shrubs, sod, footers, foundations, etc. shall be
replaced to its condition prior to construction at no expense to the Owner.

SCAFFOLDING, RIGGING AND HOISTING

A The Mechanical Contractor shall furnish all necessary scaffolding, staging, rigging and
hoisting required for the completion of his work. All such scaffolding, etc., shall be removed
from the premises when its use is no longer required on the job.

CUTTING AND PATCHING

A The Mechanical Contractor shall provide all cutting and patching necessary to install the
work specified in this Section. The patching shall match adjacent surfaces.

B. No Structural member shall be cut without the approval of the Engineer and all such cutting
shall be done in a manner directed by him.

EQUIPMENT SPACE AND ARRANGEMENT

A The equipment shall fit into the space allotted and shall allow adequate clearance for entry,
installation, replacement, servicing and maintenance. The Mechanical Contractor shall
coordinate the work to ensure that equipment may be moved into place without altering
building components or other installations. Access space shall not be less than the
equipment manufacturer's requirements.

B. These drawings indicate the extent and general arrangement of equipment, piping, and
ductwork. If any departures are deemed necessary by the Mechanical Contractor, details of
such departures and the reasons therefore shall be submitted to the Architect/Engineer for
approval as soon as practicable and within 30 days after Award of Contract. No departure
shall be made without written Approval of the Architect/Engineer.

DAMAGE TO WORK ALREADY IN PLACE

A The Mechanical Contractor shall assume full responsibility for any damage done by him, his
agents or employees, to any work already in place. Any such damage done shall be
repaired at the Contractor's expense by mechanics skilled at their respective trades, to the
approval of the Architect/Engineer.

JURISDICTION OF WORK

A It may become necessary for the Mechanical Contractor to furnish labor or material which is
not generally accepted as part of this trade. In cases of this type, he shall contract the work,
or shall furnish materials and employ workmen of the trade involved in order not to cause
any delay or stoppage of work caused by infringement of trade agreements as to
jurisdiction, alleged or actual.
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COORDINATION WITH OTHER TRADES _} =201

A

—

All work shall be coordinated with other trades involved in the construction project. All work
shall be carefully laid out in advance to coordinate Architectural, Structural, Mechanical,
Plumbing and Electrical features of construction. The Contractor shall verify at the site all
locations, grades, elevations, and utility service connections indicated. Any conflicts due to
lack of proper coordination shall be brought to the attention of the Architect/Engineer for
resolution. The Mechanical Contractor shall make required changes or relocations at no
additional cost to the Owner.

Installation, inspection, and testing of work above ceilings shall be completed and approved
by the Architect/Engineer prior to installation of the specified finished ceilings. However,
ceiling suspension system may be installed as required for coordination.

The Mechanical Contractor shall consult with the other trades at the start of the work and
periodically thereafter, as required to properly coordinate the various items of work, and to
avoid interferences. Should any interferences of any nature develop as the work
progresses, such interferences shall be resolved and eliminated as directed. The cost of
any work directed will be borne by the subcontractor or contractors directed to do this work.

DIVISION OF WORK

A.

This paragraph is intended to show exactly the point of division of work between the
Electrical Division and the Mechanical Division.

All equipment covered in the Mechanical Division of the Specifications shall be furnished,
mounted and aligned under the Mechanical Division. All individual motor starters, unless
indicated as part of a motor control center, for this equipment shall be furnished and
installed by the Mechanical Contractor.

All final electrical connections to equipment covered in the Mechanical Division of the
Specifications shall be completed under the Mechanical Division.

The Electrical Contractor shall provide a disconnect switch or junction box for each item of
equipment under Division 16.

Electrical equipment and wiring that is provided by the Mechanical Contractor shall be in
accordance with the Electrical specification.

EQUIPMENT INSTALLATION

A

Final connections to equipment, including pipe, duct, and controls, shall be provided under
applicable sections of this Division, unless otherwise specified or indicated.

Manufacturer's Instructions: Equipment shall be installed as recommended by the
manufacturer to conform to the requirements of the particular application, in accordance
with these Drawings and Specifications.

OPERATION AND MAINTENANCE MANUALS

A

One complete Manual as outlined herein shall be submitted for approval before conducting
instruction sessions in operation, before systems or equipment tests are performed, and
before final or beneficial occupancy.

Manuals shall have rigid covers and index tabs for each major piece of equipment,
auxiliaries, and systems. The following shall be inscribed on the cover: the words
"OPERATION AND MAINTENANCE MANUAL", the name and location of the building, the
name of the Section, such as "Heating" and the name of the Mechanical Contractor. Two
(2) copies of each approved manual shall be submitted to the Owner and one (1) copy shall

DIVISION 15B: MECHANICAL



C202162 (K-4906) 39928.3.1 / Cabarrus County 85 Rest Area & Vending

be submitted to the Architect/Engineer.,“ 202

Each piece of equipment shall be listed and identified with the same name, mark, number,
or other identification as noted or scheduled in the Contract Documents.

Manuals shall include the following:

1. Complete Operating Installations, covering start-up and shutdown for all
components installed.

2. Legible copies of all Shop Drawings. Any comments incorporated in "as noted"
approvals of Shop Drawings shall be recorded on the Drawings included in the
Manuals.

3. All equipment Maintenance and Service Manuais.

4. A complete parts list for each piece of equipment.

5. All descriptive literature for the equipment.

6. Operating characteristics, performance data, ratings, and curves for each piece of
equipment such as condensers, fans and air handling units.

7. Internal wiring and control diagrams.

8. Automatic temperature control diagrams, part descriptions and numbers, and

sequences of operation. Drawings shall be neatly folded and inserted in a separate
clear plastic binder. The plastic binders shall be bound in the back of each Manual.

9. Final Testing and Balancing Reports.

10. All other information pertinent to the maintenance and servicing of equipment and
systems provided in the Project.

11. Name, address, and telephone number for service on each manufacturer's
equipment.

311  OPERATING INSTRUCTIONS

A

After all equipment and services are in operation, and the Operation and Maintenance
Manuals are available, an instruction and training session shall be conducted for the
Owner's operating personnel.

Instruction sessions shall be conducted during the Owner's normal working periods, and at
times and locations satisfactory to the Owner.

3.12 EQUIPMENT START-UP

A

No equipment shall be placed in operation until it has been inspected by a qualified
representative of the manufacturer and certified to be ready for operation. The
manufacturer's representative shall supervise the start-up operation and shall be
responsible for all adjustments are required to meet design conditions. Such services shall
be at no additional cost to the Owner.
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313  GUARANTEE 1 203

A The Mechanical Contractor shall present to the Owner a written Guarantee covering his
work, including all equipment, material and workmanship. This Guarantee shall be against
all defects in any of the above work, and shall run for a period of one (1) year from the date
of written acceptance of the Contractor's work.

B. Any defective work, equipment, material and/or workmanship that develops within the
Guarantee period, which is not caused by ordinary wear or abuse by other persons, shall be
replaced by the Mechanical Contractor without cost to the Owner.

3.14  FINAL INSPECTION

A When the entire Contract has been completed and the work is ready for final inspection, the
Architect/Engineer or his duly authorized representative will make the inspection. At the
time of inspection, the Mechanical Contractor shall demonstrate to the Architect/Engineer
that the various systems and pieces of equipment have been adjusted to operate in
accordance with the requirements of the Contract.

3.156  FINAL PAYMENTS

A All Final Payments are contingent upon all necessary Certificates and/or Approvals cited
above, together with the written Guarantee being presented to the Owner.

END OF SECTION 15500
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DIVISION 15A - PLUMBING

15010 Basic Plumbing Requirements
15140 Hangers and Supports

15190 Plumbing Identification

15250 Plumbing Piping Insulation
15410 Plumbing Piping

15430 Plumbing Specialties

15450 Water Heaters
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SECTION 15501 - HANGERS AND SUPPORTS
PART | - GENERAL
1.1 RELATED DOCUMENTS
A Drawing and General Provisions of the Contract, including the General and

Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

B. This Section includes Hangers and Supports for Mechanical Systems Piping and
Equipment.

PART Il - PRODUCTS

21 PIPE HANGERS AND SUPPORTS

A Hangers: Galvanized carbon steel, adjustable, clevis.
B. Copper Pipe Support: Carbon steel ring, adjustable, copper plated.
C. Shield for Insulated Piping 2 Inches and Smaller: 18 gage galvanized steel shield over

insulation in 180 degree segments, minimum 12 inches long at pipe support.

2.2 HANGER RODS

A Steel Hanger Rods: Threaded both ends or continuous threaded.
23 FLASHING

A Metal Flashing: 26 gage galvanized steel.

B. Flexible Flashing: 47 mil thick sheet buty!l; compatible with roofing.
24 SLEEVES

A Sleeves for Pipes: Form with schedule 40, galvanized steel pipe

B. Sleeves for Pipes Through Fire Rated and Fire Resistive Floors and Walls, and
Fireproofing: Prefabricated fire rated sleeves including seals, UL listed.

C. Sleeves for Round Ductwork: Form with galvanized steel.

D. Sleeves for Rectangular Ductwork: Form with galvanized steel or wood.
E. Fire Stopping Insulation: Glass fiber type, non-combustible.

F. Caulk: Fire Barrier type sealant.

25 MISCELLANEOUS MATERIALS

A Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars, black and
galvanized.

B. Bolts and Nuts: ASME B18.10 or ASTM A 183, steel, hex-head, track bolts and nuts.
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C. Washers: ASTM F 844, steel, plain, flat washers.

26 ATTACHMENTS
A Mechanical-Anchor Fasteners: Insert-type attachments with pull-out and shear capacities
appropriate for supported loads and building materials where used. Permitted in concrete
over 4 inches thick.
B. Beam Clamps: Types 20, 21, 28 or 29

C. Wood: Wood screws or lag bolts

PART iil - EXECUTION
3.1 HANGERS AND SUPPORTS INSTALLATION

A. Install hangers, supports, clamps, and attachments as required to properly support piping
from building structure.

B. Install building attachments within concrete or to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, guides, strainers, expansion
joints, and at changes in direction of piping.

C. Install hangers and support complete with necessary inserts, bolts, rods, nuts, washers,
and other accessories.

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

E. Install hangers and supports so that piping live and dead loading and stresses from
movement will not be transmitted to connected equipment.
F. Support horizontal piping as foliows:
MAXIMUM
PIPE SIZE HANGER SPACING HANGER DIAMETER
1/2 to 1-1/4 inch 6'-6" 3/8"
1-1/2 to 2 inch 10'- 0" 3/8"
G. Install hangers to provide minimum %z inch space between finished covering and adjacent
work.
H. Place a hanger within 12 inches of each horizontal elbow.

I Use hangers with 1%z inch minimum vertical adjustment.

J. Support vertical piping at every floor.
L. Support riser piping independently of connected horizontal piping.
M. All pipe hangers shall be galvanized steel or copper.

Pipe strapping, duct tape or zip ties will not be allowed.
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3.2 EQUIPMENT BASES AND SUPPORTS
A. Provide equipment bases of concrete.
B. Provide templates, anchor bolts, and accessories for mounting and anchoring equipment.
3.3 EQUIPMENT SUPPORTS
A. Fabricate structural steel stands to suspend equipment from structure above or support
equipment above floor.
B. Grouting: Place grout under supports for equipment, and make a smooth bearing
surface.
34 METAL FABRICATION
A. Cut, drill, and fit miscellaneous metal fabrications for pipe and equipment supports.
B. Fit exposed connections together to form hairline joints. Field weld connections that

cannot be shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1 procedures for manual shielded metal arc
welding, appearance and quality of welds.

3.5 FLASHING

A Provide flexible flashing and metal counter-flashing where piping and ductwork penetrate
weather or waterproofed walls, floors, and roofs.

B. Provide curbs for mechanical roof installations 14 inches minimum high above roofing
surface. Flexible sheet flash and counter-flash with sheet metal; seal watertight.

3.6 SLEEVES

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

B. Design hangers without disengagement of supported pipe.

C. Where piping penetrates floor, ceiling, or wall, close off space between pipe and adjacent
work with fire stopping insulation and caulk seal air tight. Provide close fitting metal collar
or escutcheon covers at both sides of penetration.

D. Install chrome plated steel or stainless steel escutcheons at finished surfaces.

END OF SECTION 15501
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SECTION 15504 - PIPING INSULATION-REFRIGERANT/CONDENSATE

PART | - GENERAL
1.1 RELATED DOCUMENTS

A Drawings and General Provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A This Section includes Mechanical Pipe Insulation.
1.3 QUALITY ASSURANCE

A Fire Performance Characteristics: Conform to the following characteristics for insulation
including facings, cements, and adhesives, when tested according to ASTM E 84, by UL
or other testing or inspecting organization acceptable to the authority having jurisdiction.
Label insulation with appropriate markings of testing laboratory.

1. Interior Insulation: Flame spread rating of 25 or less and a smoke developed
rating of 50or less.
2. Exterior Insulation: Flame spread rating of 75 or less and a smoke developed

rating of 150 or less.
14 SEQUENCING AND SCHEDULING
A Schedule insulation application after testing of piping systems.
B. Schedule insulation application after installation and testing of heat trace tape.
PART li - PRODUCTS
2.1 MANUFACTURERS

A Acceptable Manufacturers
1. Flexible Elastomeric Cellular:
a. Armstrong World Industries, Inc.
b. Halstead Industrial Products
C. IMCOA
d. Rubatex Corporation

2.3 FLEXIBLE ELASTOMERIC CELLULAR

A Material: Flexible expanded closed-cell structure with smooth skin on both sides.

B Form: Tubular materials conforming to ASTM C 534, Type |.

C. Thermal Conductivity: 0.30 average maximum at 75 degrees F.

D Coating: Water based latex enamel coating recommended by insulation manufacturer.
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25 ADHESIVES

A. Flexible Elastomeric Cellular Insulation Adhesive: Solvent-based, contact adhesive
recommended by insulation manufacturer.

2.8 SEALING COMPOUNDS

B. Weatherproof Sealant: Flexible elastomer based, vapor barrier sealant designed to seal
metal joints.

1. Water Vapor Permeance: 0.02 perm maximum
2. Temperature Range: Minus 50 to 250 degrees F
PART lll - EXECUTION
3.1 PREPARATION

A Surface Preparation: Clean, dry, and remove foreign materials such as rust, scale, and
dirt.

3.2 INSTALLATION - GENERAL

A Select accessories compatible with materials suitable for the service. Select accessories
that do not corrode, soften, or otherwise attack the insulation or jacket in either the wet or
dry state.

B. Apply insulation material, accessories, and finishes according to the manufacturer's

printed instructions.
Keep insulation materials dry during application and finishing.
Apply insulation continuously over fittings, valves, and specialties.

Apply insulation with a minimum number of joints.

m m O O

Interior Walls and Partitions Penetrations: Apply insulation continuously through walls
and partitions, except fire-rated walls and partitions.

G. Fire-Rated Walls and Partitions Penetrations: Terminate insulation at penetrations
through fire rated walls and partitions. Seal insulation ends with vapor barrier coating.
Seal around penetration with fire stopping or fire resistant joint sealer.

H. Flanges, Fittings, and Valves: Apply pre-molded, pre-cut, or field fabricated segments of
insulation around flanges, unions, valves, and fittings. Make joints tight. Bond with
adhesive.

1. Use same material and thickness as adjacent pipe insulation.
2, Overlap nesting insulation by 2 inches or 1-pipe diameter, whichever is greater.

3. Apply materials with adhesive, fill voids with mineral fiber insulating cement.
Secure with wire or tape.

4, Insulate elbows and tees smaller than 3-inches pipe size with pre-molded
insulation.

5 Insulate elbows and tees Three (3) inches and larger with pre-molded insulation
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or insulation material segments. Use at least 3 segments for each elbow.

J. Hangers and Anchors: Apply insulation continuously through hangers and around anchor
attachments. Install saddies, shields, and inserts as specified.

1. Inserts and Shields: Cover hanger inserts and shields with jacket material
matching adjacent pipe insulation.

34 FLEXIBLE ELASTOMERIC CELLULAR INSULATION INSTALLATION

A. Slip insulation on the pipe before making connections wherever possible. Seal joints with
adhesive. Where the slip-on technique is not possible, cut one side longitudinally and
apply to the pipe. Seal seams and joints with adhesive.

B. Valves, Fittings, and Flanges: Cut insulation segments from pipe or sheet insulation.
Bond to valve, fitting, and flange and seal joints with adhesive.

1. Miter cut materials to cover soldered elbows and tees.

2. Fabricate sleeve fitting covers from flexible elastomeric cellular insulation for
screwed valves, fittings, and specialties. Miter cut materials. Overlap adjoining
pipe insulation.

3.6 FINISHES

A. Flexible Elastomeric Cellular Insulation: After adhesive has fully cured, apply 2 coats of
protective coating to exposed insulation. Paint all exterior insulation with UV resistant
paint as recommended by insulation manufacturer.

INTERIOR COLD CONDENSATE DRAINS

PIPE THICKNESS
SIZES IN
(NPS) MATERIALS INCHES
112 TO 4
FLEXIBLE 3/4
ELASTOMERIC
REFRIGERANT SUCTION
PIPE THICKNESS
SIZES IN
(NPS) MATERIALS INCHES
1/2 TO 1-1/4 FLEXIBLE 3/4
ELASTOMERIC
1-1/2 TO 4 FLEXIBLE 1
ELASTOMERIC

END OF SECTION 15505
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SECTION 15507 - DUCTWORK INSULATION

PART | - GENERAL
1.1 RELATED DOCUMENTS

A Drawings and General Provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes Duct and Plenum Insulation.
1.3 QUALITY ASSURANCE

A. Fire Performance Characteristics: Conform to the following characteristics for
insulation including linings, cements, and adhesives, when tested according to
ASTM E 84, by UL or other testing or inspecting organization acceptable to the
authority having jurisdiction. Label insulation with appropriate markings of testing
laboratory.

1. Interior Insulation: Flame spread rating of 25 or less and a smoke developed
rating of 50 or less.

2. Exterior Insulation: Flame spread rating of 75 or less and a smoke developed
rating of 150 or less.

PART Il - PRODUCTS

21 MANUFACTURERS

L Glass Fiber:
a. Certain Teed Corporation
b. Knauf Fiberglass GmbH
c. Manville
d. Owens-Corning Fiberglass Corporation
e. USG Interiors, Inc. - Thermafiber Division

22 INSTALLATION
A GLASS FIBER
1. Material: Inorganic glass fibers, bonded with a thermosetting resin.

B. Jacket: All purpose, factory-applied, laminated glass fiber reinforced, flame retardant
Kraft paper and aluminum foil having self-sealing lap.

C. Blanket: ASTM C 553, Type Il, Class F-1, jacketed flexible blankets-2" thick.

1. Thermal Conductivity: 0.32 average maximum, at 75 degrees F mean
temperature.
D. Adhesive: Produced under the UL Classification and follow-up service.
1. Type: Non-Flammable, solvent-based.
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2. Service Temperature Range: Minus 20 to 180 degrees F.

23 ACCESSORIES AND ATTACHMENTS

A Corner Angles: 28-gauge, 1inch by 1-inch aluminum, adhered to 2-inch by 2-inch
Kraft paper.
B. Anchor Pins: Capable of supporting 20 pounds each. Provide anchor pins and speed

washers of sizes and diameters as recommended by the manufacturer for insulation
type and thickness.

24 SEALING COMPOUNDS

A Vapor Barrier Compound: Water-based, fire-resistive composition
1. Water Vapor Permeance: 0.08 perm maximum
2. Temperature Range: Minus 20 to 180 degrees F

PART lll - EXECUTION
3.1 PREPARATION
A Surface Preparation: Clean, dry, and remove foreign materials such as rust, scale
and dirt.
32 INSTALLATION
A Select accessories compatible with materials suitable for the service. Select
accessories that do not corrode, soften, or otherwise attack the insulation or jacket in
either the wet or dry state.

B. Apply insulation material, accessories, and finishes according to the manufacturer's
printed instructions.

Install insulation with smooth, straight, and even surfaces.
Seal joints and seams to maintain vapor barrier.
Seal penetrations for hangers, supports, anchors and other projections.

Keep insulation materials dry during application and finishing.

T mom o O

Blanket Insulation: Install tight and smooth. Secure to ducts having long sides or
diameters as follows:

1. Smaller Than 24 Inches: Bonding adhesive applied in 6-inch wide transverse
strips on 12-inch centers.

2. Twenty-four (24) Inches and Larger: Anchor pins spaced 12 inches apart
each way. Apply bonding adhesive to prevent sagging of the insulation.

3. Overlap joints three (3) inches.

4 Seal joints, breaks, and punctures with vapor barrier compound.

END OF SECTION 15507
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SECTION 15513 — REFRIGERANT PIPING -~ <13

PART | - GENERAL

1.1 A.  This section includes all pipe, pipe fittings, hangers, supports, etc. as may be required to
provide a complete refrigerant piping system.

B. Testing of all piping shall be made in the presence of a designated representative of the
owner. No piping shall be covered or put into operation before such testing has been
approved.

C. The actual arrangement of the piping shall follow the general locations shown on the
drawings such that clearances, line drainage, etc. shall be maintained.

PART Il - PRODUCTS
21 PIPING

A. Refrigerant piping shall be type “ACR” hard drawn copper conforming to ANSI B-31.5 or
ASTM B280.

22 PIPE FITTINGS

A.  Copper pipe fittings shall be wrought metal solder joint type conforming to ANSI B16.22.

PART Il - EXECUTION
3.1 PIPING

A. The installation of piping and related items shall be made neatly and in such a manner as not
to interfere with access to valves or equipment.

B. All piping shall be reamed to remove all burrs, fins and foreign material. Pipe shall be
thoroughly cleaned before soldering.

C. ‘“Sil-Fos" or silver solder shall be used with non-corrosive flux. During the soldering
operation, the pipe shall be purged with nitrogen.

D. Piping shall be arranged (and traps installed where necessary) to allow the proper return of
oil to the compressor.

3.2 HANGERS AND SUPPORTS
A. The spacing of hangers and supports shall not exceed five feet.
B. Pipe covering protection saddles shall be used at all supports for insulated piping. Sheet

metal shields shall be 10 gauge, one half the circumference of the insulation and minimum of
twelve inches long.
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3.3 TESTING

A Allrefrigerant equipment not tested at the factory shall be shut off from the rest of the system
and tested. Piping systems shall be tested after installation is complete and before any

insulation is applied. All controls and other apparatus that may be damaged by the test
pressure shall be removed before tests are made.

B. Refrigerant lines shall be tested at 150 psig with dry nitrogen. Pressure shall be maintained
for 60 minutes without loss of pressure. Each joint shall be checked for leaks with a soap
solution. Testing and repair shall continue until there is no loss of pressure. After a
satisfactory pressure test, high vacuum pumps shall be connected to the system and the
system evacuated to a pressure of 0.20 inches of mercury with the ambient temperature at
not less than 36 degrees F. After this has been attained, the vacuum shall be broken by
charging the system with refrigerant as soon as possible.

END OF SECTION 15055
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SECTION 15672 - SPLIT SYSTEM HEAT PUMP

PART | - GENERAL
1.1 RELATED DOCUMENTS

A Drawings and General Provisions of Contract, including General and Supplementary
Conditions and a Division 1 Specification Sections, apply to work of this Section.

1.2 SUMMARY
A. Section includes Split System Heat Pumps.

1.3 SUBMITTALS

A Product Data: Submit manufacturer's technical product data, including rated capacities of
selected model clearly indicated, weights (shipping, installed, and operating), dimensions,
required clearances, and methods of assembly of components, furnished specialties and
accessories and installation and start-up instructions.

B. Wiring Diagrams: Submit ladder -type wiring diagrams for power and control wiring
required for final installation of heat pump units and controls. Clearly differentiate
between portions of wiring which are factory-installed and portions to be field-installed.

C. Operation and Maintenance Data: Submit maintenance data and parts list for each heat
pump unit, control, and accessory; including "trouble shooting" maintenance guide; plus
servicing, and preventative maintenance procedures and schedule. Include this data and
product data in maintenance manual in accordance with requirements of Division 1.

1.4 WARRANTY
A. Provide Five (5) Year Warranty.

B. Warranty: Include coverage for Refrigerant Compressors.

PART Il - PRODUCTS

2.1 SPLIT SYSTEM HEAT PUMPS

A Acceptable Manufacturers:
1. Carrier Air Conditioning: Division of Carrier Corp.
2. Trane (The) Co.. Division of American Standard inc.
3. York: Division of York International
4, Lennox
22 GENERAL
A Spilt System: The split-system unit shall be an outdoor heat pump unit and indoor

factory-fabricated single-zone draw-through air-handling unit. Both indoor and outdoor
unit shall be by the same manufacturer. The net capacities shall be as indicated and
shall not exceeded by more than 5%. The minimum efficiency for systems less than
65,000 BTUH shall be 10.0 SEER. The minimum efficiency for systems of 65,000 BTUH
or greater shall be in accordance with the N. C. State Building Code, Volume X - Energy.
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23 AIR HANDLER

A Direct Expansion Coil: Coil shall be provided with pressure-type brass distributors and
solder connections. The coil shall be dehydrated after testing and charged with dry air.
Maximum working conditions shall be 300 psig at 200 degrees F for cooling. Tests shall
be conducted, subjecting the coil to a minimum air pressure of 350 psig with the coil
submerged in water. The cooling coil shall be subject to ASHRAE 15-1978 Safety code
for Mechanical Refrigeration. Coils shall be of the cartridge type, removable from other
side of casing and supported the entire length in tracks. Staggered tube pattern shall be
provided for all coils of more than one row deep. Tubing shall have a minimum outside
diameter of 1/2 inch. Tubing shall be individually finned with smooth aluminum or copper
fins, wound under tension. Tube joints for all coils shall be made with high temperature
brazing alloys.

B. Cabinet: Unit shall be provided with baked enamel finish and internally insulated. Fan
shall be forward curved, and dynamically and statically balanced at the factory. Fan shall
be belt driven. Provide adjustable sheaves for each air handler. Fan and motor bearings
shall be permanently lubricated type.

24 OUTDOOR HEAT PUMP UNIT

A Unit shall be factory-assembled and tested. Unit shall provide liquid lift as required to suit
installation. Unit shall deliver the specified capacity to the cooling coil with an ambient air
temperature of 95 degrees F. Units shall be certified per ARI 240 and 270.

B. Coail shall have aluminum plate fins, mechanically bonded to ¥z inch aluminum tubes. Coil
shall be circuited for sub-cooling.

C. Outdoor Fans and Motors: Unit shall be furnished with direct-driven, propeller-type fans
arranged for vertical discharge. Condenser fan motors shall have Class B motor
insulation and built in current and thermal overload protection, and shall be of the
permanently lubricated type, resiliently mounted. Each fan shall have a safety guard.

D. Compressor: Unit shall have compressors of serviceable hermetic design with external
spring isolators and an automatically reversible oil pump. Compressor motors shall have
across-the-line start.

E. Controls shall be factory-wired and located in a separate enclosure. Safety devices shall
consist of high and low pressure stats and compressor overload devices. Unit wiring shall
incorporate a time delay relay to prevent short-cycling of the compressor. Relay shall
prevent compressor from restarting for a 5-minute period. The unit shall include a
transformer for 24-volt control circuit, pressure relief valves and circuit breakers.

F. Casing shall make unit fully weatherproof for outdoor installation. Casing shall be of
galvanized steel, zinc phosphatized and finished with baked enamel. Openings shall be
provided for power and refrigerant connections. Panel shall be removable to provide
access for servicing. The unit shail be mounted on manufacturer's standard legs
anchored to concrete pedestals with steel bearing plates and neoprene pads.

G. Connections: Only one liquid line, one suction line, required for units under 15 tons in
capacity shall be provided. A 15-ton unit shall be dual circuited. Double suction risers for
the refrigerant lines shall be provided.

H. Piping shall be sized by the manufacturer.
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2.5 TEMPERATURE CONTROL SYSTEM

A See Section 15973, Direct Digital Controls

26 FILTRATION

A. Provide a filter rack and a 1" replaceable pleated throwaway filter. Filter rack size shall be as
required by AHU manufacture.

B. Provide additional sets of filters (minimum of 3) as required during construction. Install a clean
set of filters for the Final Inspection.

PART Il - EXECUTION

3.1 INSTALLATION

A Install in accordance with manufacturer's instructions.
B Provide for connection to electrical service.

C. Install units with vibration isolation.

D Install units on concrete base as indicated.

3.2 MANUFACTURER'S FIELD SERVICES

A Prepare start systems under provisions of Section 15500.
B. Provide initial start-up.
(03 Supply initial charge of refrigerant and oil for each refrigerant circuit. Replace losses of

refrigerant and oil.

END OF SECTION 15672
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ECTION 15674 DUCT FREE SPLIT SYSTEM AIR CONDITIONER

PART | - GENERAL
11 RELATED DOCUMENTS

A Drawings and Generai Provisions of Contract, including General and Supplementary
Conditions and a Division 1 Specification Sections, apply to work of this Section.

1.2 SUBMITTALS

A Product Data: Submit manufacturer's technical product data, including rated capacities of
selected model clearly indicated, weights (shipping, installed, and operating), dimensions,
required clearances, and methods of assembly of components, furnished specialties and
accessories and installation and start-up instructions.

B. Wiring Diagrams: Submit ladder-type wiring diagrams for power and control wiring
required for final installation of heat pump units and controls. Clearly differentiate
between portions of wiring which are factory-installed and portions to be field-installed.

C. Operation and Maintenance Data: Submit maintenance data and parts list for each heat
pump unit, control, and accessory; including "trouble shooting" maintenance guide; plus
servicing, and preventative maintenance procedures and schedule. Include this data and
product data in maintenance manual in accordance with requirements of Division 1.

1.3 WARRANTY
A Provide Five (5) Year Warranty.

B. Warranty: Include coverage for Refrigerant Compressors.

PART Il - PRODUCTS

21 SPLIT SYSTEM AIR CONDITIONER

A. Acceptable Manufacturers:
1. Mitsubishi
2. Sanyo.
3. Freidrich
4, Amana

2.2 GENERAL

A Spilt System: The split-system unit shall be an outdoor condensing unit and indoor
factory-fabricated single-zone draw-through air-handling unit. Both indoor and outdoor
unit shall be by the same manufacturer. The net capacities shall be as indicated and
shall not be exceeded by more than 5%. The minimum efficiency for systems less than
65,000 BTUH shall be 10.0 SEER and shall be in accordance with the N. C. State
Building Code, Volume X - Energy.

23 AIR HANDLER
A Direct Expansion Coil: Coil shall be provided with pressure-type brass distributors and
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solder connections. The coil shall be dehydrated after testing and charged with dry air.
Maximum working conditions shall be 300 psig at 200 degrees F for cooling. Tests shall
be conducted, subjecting the coil to a minimum air pressure of 350 psig with the coil
submerged in water. The cooling coil shall be subject to ASHRAE 15-1978 Safety code
for Mechanical Refrigeration. Staggered tube pattern shall be provided for all coils of
more than one row deep. Tubing shall have a minimum outside diameter of 1/2 inch.
Tubing shall be individually finned with smooth aluminum or copper fins, wound under
tension. Tube joints for all coils shall be made with high temperature brazing alloys.

B. Cabinet: Unit shall be provided with baked enamel finish and internally insulated. Fan
shall be forward curved, and dynamically and statically balanced at the factory. Fan and
motor bearings shall be permanently lubricated type.

24 OUTDOOR CONDENSING UNIT

A Unit shall be factory-assembied and tested. Unit shall provide liquid lift as required to suit
installation. Unit shall deliver the specified capacity to the cooling coil with an ambient air
temperature of 95 degrees F. Units shall be certified per ARI 240 and 270.

B. Coil shall have aluminum plate fins, mechanically bonded to %2 inch aluminum tubes. Coil
shall be circuited for sub-cooling.

C. Outdoor Fans and Motors: Unit shall be furnished with direct-driven, propeller-type fans
arranged for vertical discharge. Condenser fan motors shall have Class B motor
insulation and built in current and thermal overload protection, and shall be of the
permanently lubricated type, resiliently mounted. Each fan shall have a safety guard.

D. Compressor: Unit shall have compressors of serviceable hermetic design with external
spring isolators and an automatically reversible oil pump. Compressor motors shall have
across-the-line start.

E. Controls shall be factory-wired and located in a separate enclosure. Safety devices shall
consist of high and low pressure stats and compressor overload devices. Unit wiring shall
incorporate a time delay relay to prevent short-cycling of the compressor. Relay shall
prevent compressor from restarting for a 5-minute period. The unit shall include a
transformer for 24-volt control circuit, AND pressure relief valve.

F. Casing shall make unit fully weatherproof for outdoor installation. Casing shall be of
galvanized steel, zinc phosphatized and finished with baked enamel. Openings shall be
provided for power and refrigerant connections. Panel shall be removable to provide

access for servicing. The unit shall be mounted on manufacturer's standard legs
anchored to concrete pedestals with steel bearing plates and neoprene pads.

G. Piping shall be sized by the manufacturer.
25 FILTRATION

A. Provide a throw away filter.

B. Provide additional sets of filters (minimum of 3) as required during construction. Install a clean
set of filters for the Final Inspection.

DIVISION 15B: MECHANICAL



C202162 (K-4906) 39928.3.1 / Cabarrus County 85 Rest Area & Vending

ey« v

PART Ill - EXECUTION 220

3.1 INSTALLATION

A Install in accordance with manufacturer's instructions.
B Provide for connection to electrical service.

C. Install units with vibration isolation.

D Install units on concrete base as indicated.

3.2 MANUFACTURER'S FIELD SERVICES

A Prepare start systems under provisions of Section 15500.
B. Provide initial start-up.
C. Supply initial charge of refrigerant and oil for each refrigerant circuit. Replace losses of

refrigerant and oil.

END OF SECTION
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SECTION 15782 — HVAC Unit With Energy RECO\;:W Py |

PART | - GENERAL

1.1

1.2

1.3

1.4

15

RELATED DOCUMENTS

A Drawings and General Provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to work of this Section.

DESCRIPTION OF WORK

A Extent of Package Air Conditioning Unit work required by this Section is indicated on
Drawings and Schedules and by Requirements of this Section.

SUBMITTALS

A Product Data: Submit manufacturer's technical product data, including rated capacities for
each unit indicated, weights (shipping, installed, and operating), furnished specialties and
accessories; and rigging, installation, and start-up instructions.

B. Maintenance Data: Submit Maintenance Data and Parts List for each unit, control, and

accessory; including "trouble- shooting" maintenance guide. Include this data and product
data in Maintenance Manual in accordance with requirements of Division 1.

DELIVERY, STORAGE AND HANDLING

A.

Handle unit and components properly to prevent damage, breaking, denting and scoring.
Do not install damaged roof top unit or components; replace with new. Comply with
manufacturer's rigging and installation instructions for unloading the unit, and transporting
them to final location.

WARRANTY

A

General Warranty: The special warranty specified in this Section shall not deprive the owner
of other rights the owner may have under other provisions of the contract documents and
shall be in addition to, and run concurrent with, other warranties made by the contractor
under requirements of the contract documents.

Special Warranty: A written warranty, executed by the manufacturer and signed by the
contractor, agreeing to replace the components that fail in material or workmanship, within
the specified warranty period, provided manufacturer's written instructions for installation,
operation, and maintenance have been followed.

1. Unit warranty period: Not less than one year after date of start-up, but not to exceed 14
months from date of shipment.

2. Compressors: Not less than 5 years from date of shipment.

3. Heat Exchangers: Non-prorated full parts replacement not less than 15 years from date
of shipment.

PART Il - PRODUCTS

2.1

MANUFACTURERS

A

Acceptable Manufacturers:
1. Addison
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2. AAON  RR2

3. Greenheck

2.2 MANUFACTURED UNITS

A
B.

Provide package unit having gas burner and electric refrigeration.

Unit shall be self-contained, packaged, factory assembled and pre-wired, consisting of
cabinet and frame, supply fan, exhaust fan, heat exchanger and burner, heat recovery
wheel, controls, air filters, refrigerant cooling coil and compressor, condenser coil and
condenser fan.

2.3 FABRICATION

A

Cabinet: Galvanized steel with baked enamel finish, access doors or removable access
panels with quick fasteners [locking door handle type with piano hinges. Structural members
shall be minimum 18 gauge (1.20 mm), with access doors or removable panels of minimum
20 gauge (0.90 mm).

Insulation: One inch thick neoprene coated glass fiber on surfaces where conditioned air is
handled. Protect edges from erosion.

Heat Exchangers: Aluminized steel of welded construction.

Supply and Exhaust Fan: Forward curved centrifugal type, resiliently mounted with V-belt
drive, adjustable variable pitch motor pulley, and rubber isolated hinge mounted motor.

Air Filters: 2 inch thick pleated glass fiber disposable media in metal frames. Provide at
total of 4 complete sets.

Roof Mounting Frame: 14 inches high galvanized steel, channel frame with gaskets, nailer
strips.

24 GAS HEAT SECTION

A
B.

Unit shall heat using natural or propane gas fuel as noted on the drawings.

Unit shall be provided with a gas heating furnace consisting of an aluminized steel heat
exchanger with multiple concavities, an induced draft blower and an electric pressure switch
to lock out the gas valve until the combustion chamber is purged and combustion air flow is
established.

Unit shall be provided with a gas ignition system consisting of an electronic ignitor to a pilot
system, which will be continuous when the heater is operating, but will shut off the pilot
when heating is not required.

25 ENERGY RECOVERY SECTION

A.

The unit shall have a factory mounted and tested energy recovery wheel. The energy
recovery wheel shall be mounted in a rigid frame containing the wheel drive motor, drive
belt, wheel seals and bearings.
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B.

The energy recovery cassette shall be rated in accordance with ARI Standard 1060 and
shall bear the ARI certification symbol.

The energy recovery cassette shall contain a total energy recovery heat wheel constructed
of a light-weight polymer material with permanently bonded desiccant coating. The energy
recovery wheel media shall be capable of removal from the cassette and replacement
without the use of tools. Wheel media shall be cleanable using hot water or light detergent
without degrading the efficiency.

The exhaust fan shall be backward inclined type. Fan and motor shall be dynamically
balanced. A back draft damper shall be included with the exhaust fan. Outside air filters
shall be 4" thick pleated disposable media. Provide a total of 4 sets.

Motors shall be standard efficiency with ball bearings and external lubrication connections.

26 EVAPORATOR COIL

Provide copper tube aluminum fin coil assembly with galvanized drain pan and connection.

Provide capillary tubes or thermostatic expansion valves for units of 6 tons capacity and
less, and thermostatic expansion valves and alternate row circuiting for units 7.5 tons
cooling capacity and larger.

2.7 COMPRESSOR

A.

m O O @

Compressors shali be scroll type with internal thermal overload protection and mounted on
the manufacturer’'s recommended rubber vibration isolators. Each compressor shall have
independent refrigerant circuits.

Five minute timed off circuit shall delay compressor start.

All unit over 7 tons shall be multiple stage.

System shall be equipped with thermostatic expansion valve type refrigerant flow control.

System shall be equipped with automatic reset low pressure and manual reset high
pressure refrigerant controls.

Unit shall be equipped with Schrader type service fittings on both the high and low pressure
sides.

Unit shall be equipped with refrigerant liquid line driers.
Unit shall be fully charged with refrigerant and tested.

Hot gas bypass shall be provided on the refrigerant circuit.
Each compressor shall be staged for capacity control.

All circuits shall be provided with liquid line sight glasses.

Unit shall be provided with hot gas reheat coil and modulating hot gas reheat control valve
piped to the lead refrigerant system.

Unit shall be equipped with a 5 minute anti-short cycle delay timer for each stage.
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N. Unit shall be equipped with 20 second delay timers between each stage ' 224 i
0. Each compressor shall be equipped with suction and discharge service valves.

2.8 CONDENSER

A. Provide copper tube aluminum fin coil assembly with sub-cooling rows.

B. Provide direct drive propeller fans, resiliently mounted with fan guard, motor overload
protection, wired to operate with compressor.

C. Provide refrigerant pressure switches to cycle condenser fans.
29 POWER OPTION
A Unit shall be provided with a factory installed and wired internal disconnect.
210 OPERATING CONTROLS
A Electric solid state microcomputer based room T-stat.
B. Room T-stat shall incorporate:
1. Automatic switching from heating to cooling.
2. Preferential rate control to minimize overshoot and deviation from set point.
3. Short cycle protection.
4. Actual room temperature.
5. Programmed temperature.
6. System model indication: heating, cooling, off, fan auto, fan on.
7. Fan-on-auto switch.
PART Il - EXECUTION
3.1 EXAMINATION

A Verify that wall openings and lintels are ready to receive work and opening dimensions are
as indicated on Shop Drawings.

B. Verify that proper power supply is available.
3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Mount units on field built mounting frame. Install roof mounting frame level. Mounting frame
shall be provided by the HVAC Contractor. Field Coordinate frame and installation required.

C. See structural drawings for design of mounting frame and concrete support footings.
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3.3 MANUFACTURER'S FIELD SERVICES " 225 h

A Provide initial start-up during first year of operation, including routine
service and check-out.

B. Provide owner with names and numbers of 3 licensed factory authorized service
contractors within 75 miles.

END OF SECTION 15781
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SECTION 15870 - POWER VENTILATORS <6
PART | - GENERAL
1.1 RELATED DOCUMENTS
A Drawings and General Provisions of Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A This Section includes Power Ventilators.

1.3 SUBMITTALS

A. General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections:

1. Product data for selected models, including specialties, accessories, and the
following:

a. Motor ratings and electrical characteristics plus motor and fan accessories.
b. Materials gauges and finishes.

2. Shop drawings from manufacturer detailing equipment assemblies and indicating
dimensions, weights, required clearances, components, and location and size of field
connections.

PART Il - PRODUCTS

2.1 MANUFACTURERS

A Acceptable Manufacturers:
1. Carnes Company, Inc.
2. Cook (Loren) Co.
3. Greenheck Fan Corp.
4, Penn Ventilator Co., Inc.

2.2 ROOF EXHAUSTERS

A. Centrifugal Fan Unit. V-belt driven with spun aluminum housing; resilient mounted motor, %2
inch mesh, 16 gauge aluminum bird screen; square base to suit roof curb with continuous
curb gaskets; secured with cadmium plated bolts and screws.

B. Roof Curb: 16 inch high with continuously welded seams and factory installed door nailer
strip.

C. Disconnect Switch: Factory wired, non-fusible, in housing for thermal overload protected
motor.

D. Back Draft Damper: Gravity activated, aluminum multiple blade construction, felt edged with

nylon bearings.
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E.

Sheaves: Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable
and adjustable pitch motor sheave selected so required rpm is obtained with sheaves set at
mid-position; fan shaft with self-aligning pre-lubricated ball bearings.

2.3 WALL EXHAUSTERS

A

Centrifugal Fan Unit: V-belt driven with spun aluminum housing; resilient mounted motor, %
inch mesh, 16 gauge aluminum bird screen; secured with cadmium plated bolts and screws.

Disconnect Switch: Factory wired, non-fusible, in housing for thermal overload protected
motor.

Back Draft Damper: Gravity activated, aluminum multiple blade construction, felt edged with
nylon bearings.

Sheaves: Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and
adjustable pitch motor sheave selected so required rpm is obtained with sheaves set at mid-
position; fan shaft with self-aligning pre-lubricated ball bearings.

24 CEILING EXHAUST FANS

A

Centrifugal Fan Unit: V-belt or direct drive with galvanized steel housing lined with 2 inch
acoustic insulation, resilient mounted motor, gravity back draft damper in discharge.

Disconnect Switch: Factory wired, non-fusible, in housing for thermal overload protected
motor.

Grille: Molded white plastic or aluminum with baked white enamel finish.
Sheaves: Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable

and adjustable pitch motor sheaves selected so required RPM is obtained with sheaves set
at mid-position; fan shaft with self-aligning pre-lubricated ball bearings.

2.5 IN-LINE CABINET EXHAUST FANS

A

Centrifugal Fan Unit: V-belt or direct driven, with galvanized steel housing lined with 2 inch
acoustic insulation, resilient mounted motor, gravity back draft damper in discharge.

Disconnect Switch: Factory wired, non-fusible, in housing for thermal overload protected
motor.

Sheaves: Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and
adjustable pitch motor sheaves selected so required RPM is obtained with sheaves set at
mid-position; fan shaft with self-aligning pre-lubricated ball bearings.

26 ROOF SUPPLY FAN

A

Fan Unit: Direct driven axial type, aluminum hood, bird screen, die formed aluminum
propeller blades riveted to steel hub, resilient mounted motor square base to suit roof curb.
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B. Roof Curbs: 16 inch high, continuously welded seams, and factory door nailed strip. Roof
curb shall have same manufacturer as fan and be supplied by Mechanical Contractor and
installed by the General Contractor.

C. Disconnect Switch: Factory wired, non-fusible, in housing for thermal overload protected
motor.

PART lil - EXECUTION
3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Secure roof exhausters with lag screws to roof curb.

END OF SECTION 15870
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SECTION 15891 - METAL DUCTWORK

PART | - GENERAL

1.1 RELATED DOCUMENTS

A

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

1.2 SUMMARY

A

This Section includes low pressure ducts and plenums for heating, ventilating, and air
conditioning systems

PART il - PRODUCTS

2.1 MATERIALS

A.

Steel Ducts: ASTM A525 or ASTM A527 galvanized steel sheet, lock-forming quality,
having zinc coating of G-90 for each side in conformance with ASTM AS0.

Insulated Flexible Ducts: Flexible duct wrapped with flexible glass fiber insulation,
enclosed by seamiess aluminum pigmented plastic vapor barrier jacket; maximum 0.23 K
value at 75 degrees F.

Fasteners: Rivets, bolts, or sheet metal screws

Sealant: Liquid non-hardening, water resistant, fire resistive, compatible with mating
materials; liquid used alone or with tape, or heavy mastic.

Hanger Rod: Steel, galvanized; threaded both ends, threaded one end, or continuously
threaded.

2.2 LOW PRESSURE DUCTWORK

A

G.

Fabricate and support in accordance with SMACNA Low Pressure Duct Construction
Standards and ASHRAE handbooks, except as indicated. Provide duct material, gages,
re-inforcing and sealing for operating pressures indicated.

No variation of duct configuration or sizes permitted except by written permission.
Construct T's, bends, and elbows with radius of not less than 1% times width of duct on
center line. Where not possible and where rectangular elbows are used, provide turning
vanes.

Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible.
Divergence upstream of equipment shall not exceed 30 degrees; convergence
downstream shall not exceed 45 degrees.

Connect flexible ducts to metai ducts with liquid adhesive.

Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with
crimp in direction of air flow.

Use double nuts and lock washers on threaded rod supports.
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2.3 FACTORY FABRICATED DUCTWORK
A. Duct shall be of standard spiral lock seam or single-rib construction and shall be provided
according to the gages given in the following table:
Diameter Thickness
(inches) (inches)
3-8 .032
9-14 .040
15-36 .050
B. Duct shall be provided in continuous, unjoined lengths wherever possible. Except when
interrupted by fittings, round duct sections.
C. Fittings shall be round and shall have a wall thickness in accordance with the following
table:
Fitting Body Diameters Minimum Round Fitting
(inches) Thickness (inches)
3-14 .040
15-26 .050
27-36 .063
D. Elbows shall be of die-stamped, gored or pleated construction. The bend radius of
stamped, gored and pleated elbows shall be 1.5 time the elbow diameter.
E. All round elbows in diameter of 8 inches or less shall be of die-stamped or pleated
construction.
F. All round elbows in diameter of 9 inches through 14 inches shall be of gored or pleated
construction.
G. All round elbows in diameter greater than 14 inches shall be of gored construction.
H. Diverging-flow fittings shall be constructed with a radiused entrance to all branch taps and

with no excess material projecting from the body into the branch tap entrance.

I All take-off or branch entrances shall be by means of factory fabricated fittings.

J. All fitting ends shall be sized to slip inside mating duct sections. They shall provide a tight
fit and have a minimum 2-inch insertion length with a stop bead. No additional coupling
shall be required for duct to fitting joints.

PART il - EXECUTION

3.1 INSTALLATION

A Factory Fabricated ductwork can be substituted for low-pressure field constructed
ductwork.
B. All factory fabricated spiral duct and fittings shall be installed in accordance with

manufacturer's recommendations.

C. Locate ducts with sufficient space around equipment to allow normal operating and
maintenance activities.
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D. Connect diffusers or troffer boots to low pressure ducts with 5 feet maximum length of
flexible duct. Hold in place with strap or clamp.
E. During construction provide temporary closures of metal or taped polyethylene on open

ductwork to prevent construction dust from entering ductwork system.
3.3 ADJUSTING AND CLEANING

A Clean duct system and force air at high velocity through duct to remove accumulated
dust. To obtain sufficient air, clean half the system at a time. Protect equipment that may
be harmed by excessive dirt with temporary filters or bypass during cleaning.

B. Clean duct systems with high power vacuum machines. Protect equipment that may be

harmed by excessive dirt with filters, or bypass during cleaning. Provide adequate access
into ductwork for cleaning purposes.

END OF SECTION 15891
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SECTION 15910 - DUCT ACCESSORIES
PART | - GENERAL
1.1 RELATED DOCUMENTS
A Drawings and General Provisions of the Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A This Section includes the following:
1. Not used
2. Turning Vanes
3. Duct Mounted Access Doors and Panels
4. Flexible Connectors
5. Flexible Ducts

1.3 SUBMITTALS

A General: Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.

B. Product data including details for materials, dimensions of individual components,
profiles, and finishes.

C. Shop drawings from manufacturer detailing assemblies: Include dimensions, weights,
loadings, required clearances, method of field assembly, components, and location and
size of each field connection.

PART Il - PRODUCTS
23 AIR TURNING DEVICES

A Multi-blade device with blades aligned in short dimension; steel or aluminum construction;
with individually adjustable blades, mounting straps.

24 FLEXIBLE DUCT CONNECTIONS

A. Fabricate in accordance with SMACNA Low Pressure Duct Construction Standards, and
as indicated.
B. Provide factory made spin-in starting collars for connections to trunk ducts.

25 DUCT ACCESS DOORS

A. Fabricate in accordance with SMACNA Low Pressure Duct Construction Standards and
as indicated.

B. Review locations prior to fabrication.

C. Fabricate rigid and close fitting doors of galvanized steel with sealing gaskets and quick

fastening locking devices. For insulated ductwork, install minimum one-inch thick
insulation with sheet metal cover.
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Access doors smaller than 12 inches square may be secured with sash locks.

Provide two hinges and two sash locks for sizes up to 18 inches square, three hinges and
two compression latches with outside and inside handles for sizes up to 24 x 48 inches.
Provide an additional hinge for larger sizes.

Access doors with sheet metal screw fasteners are not acceptable.

PART Il - EXECUTION

3.1 INSTALLATION

A.

B.

Install accessories in accordance with manufacturer's instructions.

Provide balancing dampers at points on low pressure supply systems where branches are
taken from larger ducts as required for air balancing. Use splitter dampers only where
indicated.

Provide flexible connections immediately adjacent to equipment in ducts associated with
fans and motorized equipment.

Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, and elsewhere as indicated. Provide minimum 8 x 8
inch size for hand access, 18 x 18 inch size for shoulder access, and as indicated.

Provide duct test holes where indicated and required for testing and balancing purposes.

END OF SECTION 15910
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SECTION 15932 - AIR OUTLETS AND INLETS <35
PART | - GENERAL
1.1 RELATED DOCUMENTS
A Drawings and General Provisions of Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to work of this Section.

1.2 DESCRIPTION OF WORK

A Extent of air outlets and inlets work is indicated by Drawings and Schedules and by
Requirements of this Section.

B. Types of outlets and inlets required for this Project include the following:
1. Ceiling Air Diffusers
2. Wall Registers and Grilles
3. Louvers

1.3 SUBMITTALS

A Product Data: Submit manufacturer's technical product data for air outlets and inlets including
the following:

1. Schedule of air outlets and inlets indicating drawing designation, room location,
number furnished, model number, size and accessories furnished.

2. Data sheet for each type of air outlet and inlet, and accessory furnished; indicating
construction, finish and mounting details.

3. Performance data for each type of air outlet and inlet furnished, throw and drop; and
noise criteria ratings. Indicate selections on data.

B. Shop Drawings: Submit manufacturer's assembly-type shop drawing for each type of air
outlet and inlet, indicating materials and methods of assembly of components.

PART Il - PRODUCTS

21 ACCEPTABLE MANUFACTURERS
A Diffusers & Grilles

Titus, Inc.

Metalaire, Inc.

Carnes, Inc.
E. H. Price

PN =

B. Louvers

Arrow United Industries, Inc.
Louvers & Dampers, Inc.
Penn Ventilator Co., Inc.
Ruskin Mfg. Co.

Safe-Air Inc.

Vent Products Co., Inc.

DOoThLON =
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7. NCA
8. Cesco Products

22 RECTANGULAR CEILING DIFFUSERS

A

Rectangular, extruded aluminum, multi-core type diffuser to discharge air in 360 degree
pattern.

Provide inverted T-bar type frame. In plaster ceilings, provide plaster frame and ceiling frame.
Fabricate of aluminum with baked enamel off-white finish.

Provide opposed blade damper with damper adjustable from diffuser face.

23 CEILING GRID CORE EXHAUST AND RETURN REGISTERS/GRILLES

A

B
C.
D

Fixed grilles of 1/2 x 1/2 x 1 inch egg crate.
Provide inverted T-bar type frame. In plaster ceilings, provide plaster frame and ceiling frame.
Fabricate of aluminum with baked enamel off-white finish.

Where not individually connected to exhaust fans, provide integral, gang-operated opposed
blade dampers with removable key operator, operable from face.

24 WALL SUPPLY REGISTERS/GRILLES

A.

Streamlined and individually adjustable blades, depth of which exceeds % inch maximum
spacing with spring or other device to set blades, horizontal face, double deflection.

Fabricate 1% inch margin frame with countersunk screw mounting and gasket.

Fabricate of aluminum extrusions with 20 gauge minimum frames and 22 g auge minimum
blades, with baked enamel off-white finish.

Provide integral, gang-operated opposed blade dampers with removable key operator,
operable from face.

26 LOUVERS

A

C.

Provide 4-inch deep louvers with blades on 45 degree slope with center baffle and return
bend, heavy channel frame, bird screen with %z inch square mesh.

Fabricate of 12-gauge extruded aluminum, welded assembly, with factory baked enamel
finish. Color selection from manufacturer standard.

Furnish with interior screw holes in jambs for installation.

2.7 ROOF HOODS

A

C.
DIVISION 15

Fabricate air inlet or exhaust hoods in accordance with SMACNA Low Pressure Duct
Construction Standards.

Fabricate of aluminum, minimum 16 gauge base and 18 gauge hood; suitably reinforced; with
removable hood; bird screen with ¥z inch square mesh and factory prime coat baked enamel
finish.

Mount unit on minimum 12-inch high curb base with insulation between duct and curb.
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D. Make hood outiet area minimum of twice throat area.
PART lil - EXECUTION
3.1 INSTALLATION
A Install items in accordance with manufacturer's instructions.
B. Check location of outlets and inlets and make necessary adjustments in position to conform
with architectural features, symmetry and lighting arrangement.
C. Install diffusers to ductwork with air-tight connection.
D. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, regardless

of whether dampers are specified as part of the diffuser, or grille and register assembiy.

E. Paint ductwork visible behind air outlets and inlets matte black.

END OF SECTION 15932
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SECTION 15990 - TESTING, ADJUSTING AND BALANCING
PART | - GENERAL
1.1 RELATED DOCUMENTS
A Drawings and General Provisions of Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to work of this Section.

1.2 SUMMARY

A. This Section specifies the Requirements and Procedures of Total Mechanical Systems
Testing, Adjusting and Balancing. Requirements include measurement and
establishment of the fluid quantities of the Mechanical Systems as required to meet
Design Specifications and Recording and reporting the results.

B. Testing and Balancing must be conducted by an independent, Certified Testing and
Balancing firm, registered with either the AABC or the NEBB.

C. The Test and Balance Contractor shall be a subcontractor to the Mechanical Contractor.

1.3 SECTION INCLUDES

A Testing, adjustment and balancing of air systems.

B. Measurement of final operating condition of HYAC Systems.
C. Sound measurement of equipment operating conditions.

D. Vibration measurement of equiprhent operating conditions.

1.4 SUBMITTALS

A Submit under provisions of Section 15500.
B. Submit name of adjusting and balancing agency for approval within 30 days after Award
of Contract.

C. Field Reports: Submit under provisions of Section 15500.

D. Field Reports: Indicate deficiencies in systems that would prevent proper testing,
adjusting, and balancing of systems and equipment to achieve specified performance.

E. Prior to commencing work, submit report forms or outlines indicating adjusting, balancing,
and equipment data required.

F. Submit draft copies of report for review prior to final acceptance of Project. Provide final
copies for Owner and for inclusion in operating and maintenance manuals.

G. Provide reports in soft cover, letter size, 3-ring binder manuals, complete with index page
and indexing tabs, with cover identification at front and side. Report shall reference the
Contract Drawings for location of equipment and devices. Where reference to the
contract drawings is not satisfactory, include a set of reduced drawings or sketches with
equipment and devices identified to correspond with data sheets.
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H. Include detailed procedures, agenda, sample report forms and copy of AABC National
Project Performance Guaranty prior to commencing system balance.

I Test Reports: Indicate data on AABC National Standards for Total System Balance forms
or NEBB forms.

1.5 QUALITY ASSURANCE
A Perform total system balance in accordance with AABC National Standards for Field
Measurement and Instrumentation, Total System Balance, ASHRAE 111, and NEBB
Procedural Standards for Testing, Balancing and Adjusting of Environmental Systems.

B. Maintain one copy of each document on site.

1.6 SEQUENCING AND SCHEDULING

A Sequence work under the provisions of Section 15500.

B. Sequence work to commence after completion of systems and schedule completion of
work before Substantial Completion of Project.

C. Schedule work under the provisions of Section 15500.

D. Schedule and provide assistance in final adjustment and test of Smoke Control System

with Fire Authority.
PART Il - PRODUCTS (Not Used)
PART Ill - EXECUTION
3.1 EXAMINATION

A Verify that systems are complete and operable before commencing work. Ensure the
following conditions:

1. Systems are started and operating in a safe and normal condition.
2. Control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Ductwork Systems:
a. Final filters are clean and in place. If required, install temporary media in

addition to final filters.

Duct systems are clean of debris.

Fans are rotating correctly.

Dampers are in place and open.

Air coil fins are cleaned and combed.

Access doors are closed and duct end caps are in place.
Air inlets and outlets are installed and connected.

Duct system leakage is minimized.

S@mea0yT

B. Submit Field Reports: Report defects and deficiencies noted during performance of
services which prevent system balance.

C. Beginning of work means acceptance of existing conditions.
3.2 PREPARATION

DIVISION 15B: MECHANICAL



C202162 (K-4906) 39928.3.1 / Cabarrus County 85 Rest Area & Vending

.

240
A Provide instruments required for testing, adjusting, and balancing operations. Make
instruments available to Owner to facilitate spot checks during testing.
B. Provide additional balancing devices as required.
3.3 INSTALLATION TOLERANCES
A HVAC Systems: Adjust to within plus or minus 5 percent of design for supply and return

systems and plus or minus 10 percent of design for exhaust systems.

B. Air Outlets and Inlets: Adjust outlets and inlets in space to within plus or minus 10
percent of design.

3.4 ADJUSTING
A Ensure recorded data represents actual measured or observed conditions.

B. Permanently mark settings of balancing devices allowing settings to be restored. Set and
lock memory stops.

C. After adjustment, take measurements to verify balance has not been disrupted or that
such disruption has been rectified.

D. Leave systems in proper working order, replacing belt guards, closing access doors,
closing doors to electrical switch boxes, and restoring thermostats to specified settings.

3.5 AIR SYSTEM PROCEDURE

A Adjust equipment and distribution systems to provide required or design air quantities.

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional
area of duct.

C. Measure and record air quantities at air inlets and outlets.

D. Adjust distribution system to obtain uniform space temperatures free from objectionable

drafts and noise.

E. Use volume control devices to regulate air quantities only to extent that adjustments do
not create objectionable air motion or sound levels. Adjust air volume by adjusting duct
internal devices such as dampers and splitters. Do not utilize opposed blade dampers at
air inlets and outlets.

F. Vary total system air quantities by adjusting sheave position at each fan. Vary branch air
quantities by damper regulation.

G. Measure and record static air pressure conditions at air supply and exhaust units,
including filter and coil pressure drops, and total pressure across the fan. Make
allowances for 50 percent loading of filters.

H. Adjust settings and minimum set points for motorized and back draft dampers to design
conditions.

I Measure and record inlet and outlet temperatures at each air supply unit at full cooling
and heating capacity.

3.6 REPORT FORMS
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1. Titie Page:

Name of Testing, Adjusting and Balancing Agency
Address of Testing, Adjusting and Balancing Agency
Telephone number of Testing, Adjusting and Balancing Agency
Project Name

Project Location

Project Architect

Project Engineer

Project Contractor

Project Altitude

Report Date

Q@m0 e0T

2, Summary Comments:

Design versus final performance

Notable characteristics of system

Description of systems operation sequence

Summary of outdoor and exhaust flows to indicate amount
of building pressurization

Nomenclature used throughout report

Test Conditions

copop

=™ o0

3. Instrument List:
Instrument
Manufacturer
Model Number
Serial Number
Range
Calibration Date

~0o0CTD

4. Electric Motors:

. Manufacturer

. Model/Frame

. HP/BHP/Efficiency

. Phase, Voltage, Amperage; Nameplate, Actual, No Load
. RPM

Service Factor

. Starter Size, Rating, Heater Elements

. Sheave Make/Size/Bore

a
b
c
d
e
f.
g
h
5. V-Belt Drive:

Identification/Location

Required Driven RPM

Driven Sheave, Diameter and RPM
Belt, Size and Quantity

Motor Sheave Diameter and RPM
Center to center distance, maximum, minimum, and actual

~0Qp oW

6. Equipment Data:

. Identification/number

Manufacturer

Model number and Serial number
Capacity

Service

Design flow rate, pressure drop, BHP
Actual flow rate, pressure drop, BHP
h Temperature readings
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7. Duct Traverse:

System zone/branch
Duct size

Area

Design velocity
Design air flow
Test velocity

Test air flow

Duct static pressure
Air temperature
Correction factor

— - S@"eQo0UTD

8. Air Distribution Test Sheet:

Air terminal number
Room number/location
Terminal type
Terminal size

Area factor

Design velocity
Design air flow

Test (final) velocity
Test (final) air flow
Percent of design air flow

e Sl NN

3.7 SOUND AND VIBRATION TESTING

A Test and adjust Mechanical Systems for sound and vibration in accordance with the
detailed instructions of the referenced Standards.

B. Sound Level Test and Report:

1. Location
2. Octave Bands - equipment off
3. Octave Bands - equipment on

C. Vibration Test and Report:

1. Location of Points:
a. Fan bearing: drive end
b. Fan bearing: opposite end
c. Motor bearing: center (if applicable)
d. Motor bearing: drive end
e. Motor bearing: opposite end
f. Casing: (bottom or top)
g. Casing: (side)
h. Duct after flexible connection: (discharge)
i.

Duct after flexible connection:  (suction)

2. Test Readings:
a. Horizontal, velocity and displacement
b. Vertical, velocity and displacement
c. Axial, velocity and displacement
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3. Normally acceptable readings, velocity and acceleration
4. Unusual conditions at time of test
5. Vibration source (if non-complying)

END OF SECTION 15990
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SECTION 15999 - COMPENSATION FOR HEATING AND AIR 4

CONDITIONING

The work of furnishing and installing Heating and Air Conditioning in the North & South Bound Rest
Area Service Building and Vending Building in accordance with the plans and specifications,
completed and accepted, will be paid for at the contract lump price for " Heating and Air Conditioning
installation for the N & SBL Rest Area Building & Vending Building". Such price and payment will be
full compensation for all work of constructing the North & South Bound Lane Rest Area Service
Building and Vending Building, including but not limited to furnishing all transportation, materials,

labor, tools, equipment, fees and incidentals necessary to complete the work. Payment will be made
under:

“Heating and Air Conditioning installation for the N & SBL Rest Area Service Building". . . Lump Sum

"Heating and Air Conditioning installation for the N & SBL Vending Building". . . ... ... .. Lump Sum
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