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SECTION 230000 - HEATING VENTILATING AND AIR CONDITIONING
1.0 GENERAL

1.01 General Conditions:

A. Drawings, all Contract Documents, and Division-1 Specifications sections, apply to work of this section.
B. Where the term "Contractor" is used, it shall mean the HVAC Contractor.

C. Contractors bidding on this section are notified that they shall hold licenses for Heating H-2 and H-3 as
issued by the State Board of Examiners of Plumbing and Heating Contractors.

D. Reference shall be made to the Architectural, Structural, Plumbing and Electrical drawings and
specifications for details of building construction and for coordination with other parts of construction.

E. Contractor shall visit the job site before the submission of a bid and familiarize himself with existing

conditions. Submission of a bid will be considered as evidence that the Contractor has visited the site and is
familiar with existing conditions.

1.02 Bidding:
The HVAC work shall be included under the General Contract.

1.03 Scope of the Work:

A.  The work to be done under this contract consists of furnishing all labor, materials, equipment, devices,
appliances, tools, transportation, and services as required, and in performing all functions to complete and
leave ready for operation the installation of the HVAC system in strict accordance with these specifications
and applicable drawings; and subject to the forms and conditions of the contract.

B.  The work shall include the following items but is not intended to cover every item in detail. The list is not
necessarily a complete list:

Sheet Metal Work

Grilles
Insulation
1.04 Intent:
A It is the intention of the specifications and drawings to call for finished work, tested, and ready for

operation. Work shall be installed in accordance with the plans and specifications using skilled workmen.

B. It shall be the responsibility of this Contract or upon discovering any discrepancies in the drawings or
specifications or points of conflict therein to immediately notify the Owner who will clarify such
discrepancies or conflicts in writing before the work progresses beyond said point. No extras will be
allowed because of failure to properly notify the Owner.

1.05 Codes, Permits and Inspections:
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A.  All work under this specification shall comply with all local and state codes, laws, ordinances and
regulations particularly Volume 111 of the North Carolina State Building Code. Wherever the drawings and
specifications are in excess of such laws, ordinances and regulations, the drawings and specifications shall
hold.

B. Contractor shall obtain permits and arrange all inspections necessary for the installation of this work, paying
all fees in connection there with, and furnishing the Owner with certificates of inspection from all
authorities having jurisdiction.

C. No piping or other construction shall be covered up or concealed until it has been inspected, tested and
approved. The Contractor shall furnish all labor, materials, fuel, equipment, and apparatus and bear all
expenses of such tests as are hereinafter specified for the work under this section of the specifications.

1.06 Drawings and Specifications:

A.  The HVAC drawings show the general arrangement of all piping, ductwork, equipment, and appurtenances
and shall be followed as closely as actual building construction will permit.

B. HVAC work shall conform to the requirements shown on all the drawings. Because of the small scale of the
drawings, it is not possible to indicate all offsets, fittings and accessories, which may be required. The
Contractor shall investigate the structural and finish conditions affecting the work and shall arrange his
work accordingly, providing such fittings; valves and accessories as may be required to meet such
conditions.

C. The drawings and specifications are complimentary each to the other and what is called for by one shall be
as binding as if called for by both.

D. Omission of particular reference to any item necessary for a complete installation and proper operation thereof,
shall not relieve the Contractor of the responsibility of furnishing same.

1.07 Coordination of Work:

A. The Contractor shall coordinate the work with other contractors on the project. All work shall be so
arranged that there will be no delay in the proper installation and completion of any part or parts of all
piping system sand equipment. Work shall be installed in proper sequence with other trades, and without
necessary delays.

B.  The layout shown shall be followed as closely as circumstances will permit but the Contractor must lay out
his work so as not to conflict with other trades and to avoid any unnecessary cutting of or damage to walls,
floors or other supporting structural members.

C.  Whenever interferences might occur before installing any of the work in question, the Contractor shall
consult with other contractors and shall come to an agreement with them as to the exact location and level
of his piping and other parts of his equipment, subject to final approval of the Owner.

D. Locations of pipes, equipment, and appurtenances shall be adjusted to accommaodate the work to

interferences anticipated and encountered. The Contractor shall determine the exact route and location of
each duct prior to fabrication. Pipe lines which pitch shall have right of way over ductwork.
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E. Offsets and changes in direction in ducts shall be made as required to maintain proper headroom and to
avoid sloping pipelines whether or not indicated on the drawings. The Contractor shall furnish and install
all accessories as required to affect these offsets and changes in direction.

1.08 Equipment and Materials:

A. Catalog numbers and trade names in these specifications and noted on the drawings are intended to describe
the material, devices or apparatus wanted. Similar materials, devices or apparatus of other manufacturers, if
of equal quality, capacity and character, may be substituted on the written approval of the Owner. Proposed
substitutions with descriptive data shall be submitted to the Owner at least ten days before the Bid date. If
the Contractor fails to comply with the provisions of this paragraph, he shall be required to furnish all
materials and equipment as specified.

B.  All materials shall be new and bear the manufacturer's name, trade name and the UL label in every case
where a standard has been established for the particular material. The equipment to be furnished shall be
essentially the standard product of a manufacturer regularly engaged in the production of the required type
of equipment and shall be the manufacturer's latest approve design.

C. Equipment and materials shall be delivered to the site and stored in original containers suitably sheltered
from the elements but readily accessible for inspection until installed.

D. Equipment and materials of the same general type shall be of the same make throughout the work to provide
uniform appearance, operation and maintenance.

E. Equipment shall be tightly covered and protected against dirt, water and chemical or mechanical injury and
theft. Damage or defects developing before acceptance of the work shall be made good at the Contractor's
expense.

F. Dimensions: It shall be the responsibility of the Contractor to insure that items to be furnished fit the space
available. He shall make necessary field measurements to ascertain space requirements, including those for
connections, and shall furnish and install such sizes and shapes of equipment that the final installation shall
suit the true intent and meaning of the drawings and specifications.

G.  Manufacturer's directions shall be followed completely in the deliver, storage, protection and installation of
all equipment and materials. The Contractor shall promptly notify the Owner in writing of any conflict
between any requirement of the contract documents and the manufacturer's directions and shall obtain the
Owner's written instruction before proceeding with the work. Should the Contractor perform any work that
does not comply with the manufacturer's directions or such written instruction from the Owner, h e shall
bear all costs arising in correcting the deficiencies.

1.09 Equipment Accessories:

A.  The Contractor shall furnish and install all equipment, accessories, connections and incidental items
necessary to fully complete the work, ready for use, occupancy and operation by the Owner.

B. Supports: The Contractor shall support plumb, rigid and true to line all work and equipment furnished
under this section. The Contractor shall study thoroughly all general, structural, mechanical and electrical
drawings, shop drawings, and catalog data to determine how equipment, fixtures, piping, etc. are to be
supported, mounted or suspended and shall provide extra steelbolts, inserts, pipe stands, brackets and
accessories for proper support whether or not shown on the drawings.
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1.10 Cutting, Patching and Repairing:

A In new construction the General Contractor will provide all openings in wall, floor, and roof construction
required by HVAC Contractor for installation of his work provided complete information is furnished to the
General Contractor at the time required. Failure to provide necessary information will necessitate
provisions of additional required openings, chases, recesses, etc., by HVAC Contractor at his own expense,
and he shall be fully responsible for the proper cutting and patching of such construction as approved and
directed by the Owner.

B. Each trade shall bear the expense of all cutting, patching, repairing or replacing of the work of other trades
required because of his fault, error tardiness or because of any damage done by him.

C. Under no circumstances shall the Contractor cut any structural beam or support without prior approval and
instructions from the Owner.

D. If HVAC Contractor installs HVAC work through exposed finish walls, ceiling or floor after they are in
place, the HVAC Contractor shall close excess openings around his work to match finish surface.

1.11 Shop Drawings and Submittal Data:

A.  The Contractor shall submit to the Owner after award of the contract, a folder containing catalog cuts and
descriptions giving the name of the manufacturer, trade name, type, catalog number and location in work of
all equipment which he proposes to use in the execution of the contract.

B.  After receiving the approval of the Owner, it shall be the responsibility of the Contractor to verify all
dimensions and arrangements of equipment or apparatus with job conditions to insure correct application
and installation.

C. Contractor shall then prepare, or cause to be prepared, shop drawings showing in detail (a) the equipment he
has been authorized to install, and (b) the methods by which the installation of his work is to be made.
Shop drawings shall show make, model number, capacity, dimensions, construction, and all pertinent data
regarding the equipment to be furnished. Shop drawings shall bear Contractor's stamp certifying that he has
checked each item of equipment for size, location, capacities and performance that each item meets all
conditions indicated on drawings and specified.

D.  The manufacturer's standard drawings will be accepted for manufacturer's standard production items if
certified for installation at the location noted. Shop drawings shall be made for all items of equipment,
specially fabricated for this contract.

E. Shop drawings shall be submitted as soon after award of the contract as possible, allowing ample time for
checking and processing and the Contractor shall assume responsibility for delays incurred due to rejected
items. Failure to submit suitable drawings will not be considered sufficient cause for extension of time.

F. Approval is solely for the purpose of determining suitability and will in no way absolve the Contractor of
his responsibility for the correctness of measurements, quantities, or performance. Approval of shop
drawings shall not constitute a change in the contract requirement.

G.  Shop drawings must comply with the requirements of all regulatory bodies having jurisdiction.

H.  Contractor shall furnish at least five (5) copies of submittal data. Three (3) copies will be returned to the
Contractor.
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1.12 Workmanship:

The work throughout shall be executed in the best and most thorough manner, under the periodic observation of
and to the satisfaction of the Owner and the Engineer who will jointly interpret the meaning of the drawings and
specifications and shall have the power to reject any work or materials which, in their judgment, are not in full
accordance therewith.

1.13 Singular:

In all cases where a device or piece of equipment is referred to herein or on the plans in the singular number, it is
intended that such reference shall apply to as many such devices as are required to complete the installation.

1.14 Use of the Word "Provide":

Herein, where the word "provide" is written in these specifications, "provide" shall be understood to mean provide
complete in place, that is, "furnish and install".

1.15 Supervision and Superintendence:

The Contractor shall, during the progress of the work, maintain a competent superintendent who shall not be
changed except if he proves unsatisfactory to the Contractor or the Owner. Efficient supervision shall be given to
all work under this contract.

2.0 PRODUCTS

2.01 Sheet Metal Work:

A.  Provide all ducts, dampers and accessories as indicated on the drawings and specified herein.

B. Duct sizes shown on drawings are actual sheet metal size s. Plans are generally diagrammatic and
Contractor shall make take offs as required to install ducts in spaces provided, however, the Contractor shall
secure the Owner's approval before re-routing or changing duct sizes.

C. Sheet metal work shall be constructed in accordance to S MACNA, Inc. Low Velocity Duct Construction
Standards.

D. Dampers, volume (Manual). Provide the manually operated volume control dampers necessary for the
proper balancing of the air handling system. They shall have an indicating device with lock to hold the
damper in position for proper setting. Wye branch connections to have splitter dampers. All branch ducts to
registers shall have a damper.

E. Ductwork: All low velocity ductwork shall be constructed of galvanized steel in accordance with Table 1
and Plates 5 through 15 of the low velocity duct standard. Galvanized steel shall be of lock forming quality
and shall have a galvanized coating of 1 1/4 ounces total for both sides of one (1) square foot of a sheet.

F. Flexible ductwork: All flexible ductwork with in the building envelope shall have a minimum R-value of
6.2. All flexible ductwork outside of the building envelope shall have a minimum R-value of 8.0.

G. Elbows, Radius: Shall be constructed in accordance with Plate 21, Figure B of the low velocity duct
standard.
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2.02 Grilles:

A.  Thediffuser, grilles, and registers shall be of type and size shown in the equipment schedule. A white
finish shall be provide, unless noted otherwise. Provide with volume control dampers, square-to-round
transitions, etc.

B. Use Price, Titus, Nailor, Carnes, J & J, Metal-Aire, or approved equivalent.

2.03 Insulation:
A Duct Insulation.
1) All supply, return, and outside air intake duct shall be wrapped with 3" thick 0.75 Ib/sf density
fiberglass wrap with reinforced aluminum foil vapor barner. Use Owens-Corning or equal.
2)  Ductwrap on ductwork outside of the building envelope shall have a
minimum R-value of 8.0

3.0 EXECUTION

3.01 Electrical Connection of Equipment:

A.  Wiring from disconnect switches, junction boxes, panel board circuit breakers, etc. up to mechanical
equipment shall be by the electrical contractor. Final electrical connections to mechanical equipment shall
be by this contractor.

B. Control wiring and control connections control for heating and air conditioning systems is by this
Contractor.

3.02 Test and Balance:
A.  Tests shall be made on all equipment and apparatus furnished under this contract for verification of

performance of equipment and systems.

B.  The Contractor shall indicate to the Engineer, at least five days prior to the scheduled time, when he will be
prepared for a complete system checkout.

C. Operating conditions of all controls and major components shall be verified in the presence of the Engineer
and the Owner's representative.

D. Heating and air conditioning system shall be balanced, adjusted and placed into service by personnel skilled
as a result of training and experience in working with air distribution systems.

E. A certified independent test and balance contractor shall perform testing and balancing. The test and
balance contractor shall be certified by National Environment Balancing Bureau (NEBB) or Associated Air
Balance Council (AABC).

F. All necessary equipment, forms, reports, etc. required to perform the system testing and balancing shall be
as recommended in the above named procedures.

G.  The Contractor shall submit to the Engineer a letter stating the procedures, instruments, forms, etc. to be
used for testing and balancing heating and air conditioning systems.
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H. Final balancing data shall be submitted to the Engineer prior to final acceptance. After completion of the
work, the Contractor shall state in a letter to the Engineer that the work conforms to plans and
specifications. This Letter of Compliance is to be issued prior to final inspection and acceptance by the
Owner.

l. A copy of the approved final balancing data should be included in the Maintenance and Operations
Manuals.

J. After testing, all adjustable pitch motor pulleys shall be replaced with fixed pitch pulleys.

3.03 Painting:
A.  Contractor shall paint all iron and steel not having a factory finish or galvanized finish used for support and
hanging equipment throughout building. One coat of primer shall be used followed by one coat of oil base
paint with colors selected by the Owner.

B.  All painted equipment with damaged areas be painted to match original finish.

3.04 Clean-Up:
At the completion of all work, this Contractor shall be responsible for cleaning up all rubbish, leaving the system
in perfect operating condition. He shall further clean up rubbish daily in such a manner that the job shall present a
neat appearance. Work shall be accomplished to the satisfaction of the Owner.

3.05 Maintenance and Operating Manuals:

At the completion of this project the Contractor shall furnish the Owner three (3) operating and maintenance
manuals containing a brief description of each system and its various components. Instructions must give full
details of the operation of all equipment installed, and shall include manufacturer's printed operating and
maintenance instructions, detailed data and bulletins covering all material furnished under the contract giving all
necessary illustrations and diagrams and a composite schedule of periodic servicing and lubrication requirements
and replacement parts.

3.06 As Built Drawings:

Contractor shall keep and maintain in good order a record of any deviations from drawings for any reason. This
record shall be made available to the Owner on the date of substantial completion and shall be legible and accurate
S0 as to be transferable to as-built reproducible drawing.

3.07 Guarantee:
The Contractor shall deliver the system to the Owner complete in first-class operating condition in every respect
and shall guarantee the material and workmanship for a period of one year from the date of acceptance. If during
that time any defect should show up due to defective material, negligence, or want of proper care on the part of the

Contractor, he shall furnish such new materials as are necessary to repair such defects and place same in working
order at his own expense on receipt of notice of such from the Owner.

END OF SECTION 230000
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