MECHANICAL SPECIFICATIONS

N YISIONS

SCOPE: The work under this section of the specifications consiste of furnishing all labor,
equipment and materials necessary for and reasonably incidental to the complete installation
of the Mechanical Systeme as herein described including such minor detaile not specifically
mentioned or shown as may be necessary to complete the system, ready for successful
operation, and sub ject to the terms and conditions of the Contract. All work under this
Section shall be done in accordance with the best modern practice, using first grade
equlpment and material new and previously unused. Workmanshio and neat appearance of the
installation shall be of the same level of importance as its mechanical efficiency. All ductwork
and equipment shall be arranged to avoid interference with piping, light outlete and fixtures.
Should any conflicte occur, the Engineer shall be immediately notified.

GENERAL: All applicable portions of Division |, GENERAL REQUIREMENTS, shall be included,
and shall be strictly adnered to, as a part of this Division.

The general arrangement of the mechanical systems shall be as shown on the drauings. Field
changes necessary or as a result of varyging construction conditions shall have the written
acceptance of the Engineer prior to modification. The Contractor shall carefully examine the
drauwings and shall be responsible for the proper fitting of material and equipment indicated
without substantial alteration.

The small scale of the drawinge prohibits the indication of all offsete, elevation changes,
fittings and accessories necessary for the installation. These items shall be furnished and
installed by the Contractor as may be required for a complete installation.

The work shall be carefully laid out in advance, and cutting shall be carefully done. Ang
damage caused by the Contractor to building structure, piping, equipment, or wiring as a
result of the installation shall be repaired by skilled mechanics of the trade involved, to the
satisfaction of the Engineer.

ABBREVIATIONS:

AGA American Gas Assocliation

AlS| American Iron and Steel Institute

ANS| American National Standards Institute

AR Alr-Conditioning and Refrigeration Institute

ASHRAE  American Society of Heating, Refrigeration ¢ Air Conditioning Engineers, Inc.
ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

AWWA American Water Works Association

BFPVYC Boiler and Pressure Vessel Code of ASME

CIsPA Cast Iron Soil Pipe Institute

NFPA National Fire Protection Association

SMACNA Sheet Metal and Alr-Conditioning Contractore National Assoclation, Inc.
uL Underuriters' Laboratories, Inc.

REGULATIONS AND CODES: All work, materials and equipment in this contract shall comply in
all respects with the requirements of the Federal, County, City and State of Nevada
applicable ordinances, regulations and codes. In addition, the following published standards
shall be adhered to:

Latest issue of the Local, State, and National Mechanical Codes

Latest issue of the Local, State, and National Plumbing Codes

Latest issue of the ASHRAE Guide

Latest issue of the SMACNA Handbook

Applicable NFPA Pamphlets

American Standards Association Code for Mechanical Refrigeration (ASA)
Occupaticonal Safety and Health Act

Current Editions of the International Building Code

None of the above shall be construed to relieve the Contractor from complying with any
reqguirements of the contract documents that may be in excess of the above and not contrary
to same. Uhere above codes conflict with one another, the code uwith the more stringent
requirements shall apply.

PERMITS, LICENSES, FEES AND SERVICE CHARGES: All permite, licenses, fees and service
charges reguired in comection uwith the mechanical contract shall be secured and paid for
by the General Contractor. Upoon completion of the work, the Mechanical Contractor shall
furnish the Ouner with proof of acceptance of the work from the proper local and/or state
department having jurisdiction.

INSPECTION OF SITE: Before submitting a proposal on this work, bidder shall examine the site
of the proposed work and thoroughly familiarize himeelf with all existing conditions and
limitations affecting the performance of his work. No extra compensation uill be allowed
because of misunderstanding as to the amount of work involved or bidder's lack of
knowledge of anyg existing conditions which he could have discovered or reasonably
anticipated prior to bidding.

CONFLICTS: Any conflict noted betueen the drawings and specifications shall be immediately
brought to the attention of the Engineer for written clarification.

CORRELATION OF WORK: Consult the drawings and specifications of all other trades for
correlating information and layout work so that it will not interfere with other trades. Verify
all dimensions and condlitions, i.e., drawing scale, finished ceiling heights, footing and
foundation elevations, beam depths, etc., with the Architectural and Structural drawinge. |If
conflicts occur such that resolution is not possible by the affected trades on the job, the
OQuner's site representative shall be notified so that the proper changes can be made to
avoid extra cost to the Ouner. UWhere work must be replaced due to the failure of the
Contractor to verify the conditions existing on the job, such replacement must be
accomplished at no extra cost to the Ouner. This shall apply to shop fabricated work as well
as to work fabricated in place.

ACCESSIBILITY OF VALVES, CONTROLS, ETC.: All valves, dampers, etc, shall be located so
that ready access can be had for cperation, repair and maintenance.

Arrange all piping and instruct electrician to arrange all conduit and wiring to provide
clearance for removal of access doors on equipment and locate valves and unions in piping
to allow service with minimum of dismantling and inconvenience.

SUBSTITUTION OF MATERIALS: Bids shall be based on the exact materials specified, those
listed below, or on materiale which have been accepted as equivalent. The specified
products have been used in the design of the project and the preparation of the drawings
and specifications and as such establish minimum standards of function, dimension, appearance
and guality necessary and requisite for this project, which substitutes must meet to be
considered acceptable. The burden of proof of equality rests with the party making the
reguest. Reqguests for substitution shall be in writing and shall be received by the Engineer
not later than seven (1) daye before bid opening date. Materidls not specified or
accepted as equivalent shall not be acceptable for installation.

SUBMITTALS: The Contractor is entitled to one engineering review of proposed alternate
materials or methods during the submittal process. If a proposed alternate item is rejected
for ang reason, this contractor agrees to assume the costs of subsequent engineering
reviews. The contractor's failure to order items in a timely manner after bid award shall not
constitute grounds for substitution. Any charges incurred under this section of the
specifications shall be paid in full to the engineer before project completion, and are in
fact a requirement for final approval.

Final approval of all equipment shall be contingent on shop drawing acceptance, compliance
with the specifications and performance criteria as scheduled and acceptable installation.
General approval to bid a product does not relieve the supplier or contractor of meeting
specification requirements.

The Mechanical Contractor shall pay, provide, install and be responsible for extra materials
required by himself or any other trade due to his use of alternate accepted equipment which
has installation requirements different than the specified equipment. The Mechanical
Contractor shall pay other trades for any extra work they are involved in due to this
substitution of equipment He shall aleo be responsible and shall pay for all redesign work
associated with the installation reguirements of the substituted eguipment, providing either
revised drauwings or sketches prepared by hin or the Engineer. All redesign work shall be
dccepted by the Architect/Engineer.

CHANGE ORDER REQUESTS: All change order requests originating with this contractor or
ang of his subcontractors shall be submitted per a line item basis on a change order form
provided by the Engineer. Change order requests submitted in any other format will be
returned without review. This contractor and all his subcontractors shall submit hourly rates ¢
overhead ¢ profit percentages to be used for change order requests with the original bid.
Xerox copies of the applicable actual time sheets and equipment receipts (certified as true
copies by the contractor) may be required with the change order request.

SHOP DRAWINGS: Before ordering any equipment, Contractor shall review, stamp with his
approval, and submit to the Engineer, shop drawing brochures, each containing one copy of
all major iteme of equipment furished under these specifications. Each item shall be clearly
identified. Contractor shall inform the Engineer in writing of any deviation in the shop
drawings from the requirements of the Contract Documents. Engineer's acceptance of shop
drauings shall not be considered as a guarantee of quantities, measurements or building
conditions, nor shall it relieve the Contractor of basic responsibilities under the Contract.
See aleo General Conditions. Each brochure, containing one copy of each item of equipment
being suomitted, shall be marked with the project name, Architect, Engineer, and plans and
specifications number on the cover. Shop drauwings shall be returned without correction if
the data required herein is not included in the suomittal.

Shop drauwings are required on all items scheduled on the drauwings. Additional shop drawings
may be requested by the Engineer.

Suomittal data shall be sent directly to the Architect:

JP. Copoulos
P.0. Box 2511
Carson City, NV 897122

PAINTING: Ventilation Subcontractor shall paint all ductwork visible from a normal viewing
position behind registers, grilles and diffusers with one coat dull, black, flat paint.

STARTUP: All mechanical and plumbing eguipment is to be started up and commissioned by a
factory trained and certified startup technician. The contractor is to submit documentation
of the factory certified technician to be used as a part of the shop drauwings.

INSTRUCTION OF OUNER'S EMPLOYEES: The Contractor shall furnish, without expense to the
OQuner, the services of competent instructors, who will give full instructions in the care,
adjustment and operation of all parts of the mechanical system and equipment to the Ouner's
employees who are to have charge of the equipment.

Each instructor shall be thoroughly familiar with all parts of the installation on which he is to
give instructions and shall have full knouledge of the operating theory and practical
operation-maintenance work. Instructions shall be given during the regular work week at a
specific time mutually agreed on betueen the Contractor and Ouwner, and after the building
has been accepted and turned over to the Ouner for regular operation.

OPERATING MANUALS: Contractor shall prepare three complete operating and maintenance
manuale for the entire system.

Manual shall include, but not be limited to, the following:
Catalog cuts of all major eguipment items.

Operation instructions for each major item.

Periodic maintenance instructions for each major item.
All other pertinent data required.

AS-BUILT DRAWINGS: This Contractor shall, during progress of work, keep accurate data on
locations and elevations of underground work, so he may prepare a survey.

Contractor shall keep a record of jolo changes on his office set. At jolbo completion, he
shall transfer these notes to a clean set of drawings and present same to the Ouwner. Location
changes to underground piping, tanks, and other hidden items shall be dimensioned for future
reference.

QUALITY ASSURANCE: Contractor shall provide necessary supervision of the work to ensure
timely completion conforming to the highest standards of workmanship and to the technical
requirements of the drawings and specifications.

GUARANTEE: The Contractor shall guarantee the stability of all work and materials and
perform neceseary repaire for the period of one (1) yearDefects of ang kind, due to faulty
work or materidls appeadring during the above-mentioned period, must be immediately made
good by the Contractor at his own expense to the entire satisfaction of the Ouner,
Architect, and/or Engineer. Such construction and repairs shall include the costs of all
damages to the finish or furnishings of the building resulting from the original defect or
repairs thereto. Where equipment is required to be replaced, the one year warranty shall be
reinstated for that piece of equipment from date of replacement.

The guarantee shall not apply to injuries or damages occurring after final acceptance due to
‘acts of God', fire, violence, abuse or carelessness of other Contractors or agents of the
Ounert however, the Ouner reserves the right to make temporary repairs as necessary to
keep equipment in operating condition without voiding the Contractor's Guarantee nor
relieving the Contractor of his responsibilities during the guarantee period. This guarantee
ehall be extended uwhere other guarantees for different lengthe of time are specifically
called for.

BASIC MATERIALS AND METHODS-MECHANICAL

CONFORMANCE OF MATERIALS: All materiale and equipment shall be as shoun or shall meet
the requirements set forth hereinafter.

ELECTRICAL WORK: The electrical service and electrical pouer connections required for all
items of equipment furnished under this contract, and requiring such connections, will be made
by others under the electrical specifications and drawings.

All disconnects will be furnished and installed by the Electrical Contractor as noted. All
motors will be furnished and installed by the Mechanical Contractor.

The Mechanical Contractor shall supply detailed wiring diagrams for connections of all motors
and control and accessory items.

Any changes in wire or conduit size or addition of electrical equipment made necessary due
to the Installation of a larger motor than specified, or extra motors, shall be the
responsibility of this Contractor. If manufacturer's wiring requirements cause additional
disconnects, starters or wiring to be necessary, all such materials and labor in excess of that
shouwn on the Electrical drawings shall be the responsibility of this Contractor. This does not
apply to equipment added by change order.

EXCAVATION AND BACKFILL: Contractor shall do all excavation required to install pipes,
tanks, and equipment, unless as otherwise noted, to the depth shouwn or required for proper
operation. Excavation below the required level shall lbe backfilled with earth and thoroughly
tamped. Contractor shall do all shoring and bracing necessary to perform his work and as
required for safety. Contractor shall remove by pumping or other means any water which
dccumulates In the excavation. Temporary bridges shall be bullt by the Contractor uhere
required to maintain traffic.

If any excavation is across hard surfaced streets, drives, or walks, Contractor shall cut and
replace the surface material. Replacement material shall be identical to material removed
unless shown otherwise.

If ang excavation is across gravel bed or any stabilized yard, Contractor shall repair
damaged surface. Replacement material shall be identical to existing unless otheruise
approved by the Engineer.

Contractor shall backfill all excavations made for his work. Utilities services, sewer and drain
lines shall be observed by the proper inspection authority before backfilling. Backfilling
shall be done by placing earth evenly and carefully around pipe in &' maximum layers. Backfill
material shall be free from rock and debris.

Each lager shall be carefully, mechanically compacted until at least one foot of cover exists
over the pipe or equipment. The remainder of the backfill shall be placed and compacted in
one-foot maximum lagers. Compaction shall be 20% of the maximum standard Proctor density
in areas that are to be sodded or seeded and shall be 35% of maximum modified Proctor
density under walks, drives, or any structure. Water compaction of backfill may be accepted
in lieu of the mechanical compaction specified above if the tyoe of fill and soil conditions
Indicate that proper compaction can be ocbtained. Water compaction shall be used only with
the written acceptance of the Engineer.

In no case shall water compdaction be used under buildings, roaduays or other structures.

The Contractor shall be responsible for and shall repair without charge all damage due to
settlement of the earth, including but not limited to lawns, drives, streets, or parking lots,
over the damaged area.

The Contractor shall be responsible for cleaning up areas adjacent to the excavation uhere
the earth has been temporarily stored, sweeping or washing pavement, repairing the gravel
surface, or reseeding the lawns as required to bring the entire excavated area as close to
the original conditione as possible.

All excavated materials not required for fill or backfill shall be disposed of or removed
from the site by this Contractor.

PIPING GENERAL: All piping is to be cut, fit, reamed, erected and installed in workmanlike
manner, run true and parallel with the building structure, and arranged to pitch or drain as
reguired for the service in use. Unless noted or specific permission is given, all piping shall
be run concealed uwithin the building structure. PIPING WITH CARBON STEEL FLANGES AND
PIPE FITTINGS MANUFACTURED IN THE PEOPLES REPUBLIC OF CHINA SHALL NOT BE
ALLOWED.

The interior of the pipe shall be clean when erected. Cap open ends and use care in
installation to prevent construction debris entering piping. Piping ehall be anchored
securely at approved points to provide equalized expansion. All connections to units,
radiation, and other relative equipment shall be made with swing joints and unions.

In all closed circulating water systems provide manual air vents at all locations required for
venting air from the system during filling and service.

All pipe cutting shall be operated over an oil-tight pan of sufficient area to prevent the
solling of the floor or premises with cutting oils or compounds.

Dielectric unions or insulating couplings shall be installed at all connections wherever
dissimilar metals are joined.

All screw threads must be tapered and proportioned in accordance uwith the regulations
formally adopted by the manufacturers of the pipe being used. All threads must be cut true
and sharp and threaded joints shall be put together and made tight with *5 Rectorseal or
other approved joint compound.

PIPE AND FITTINGS-OUTSIDE OF BUILDING: The Contractor may use one of the following
typee. Use of the following types shall be subject to Local Codes and Ordinances. If local
standards do not allow any of the specified options, Contractor shall use conforming
material.

GAS PIPING: Piping shall be schedule 40 black steel threaded pipe using threaded fittings.
Pipe shall be mill coated and wrapped type CG-1 as applied by Hill-Hubbell ¢ Co. The
coating and wrap shall consist of cleaning, prime coating, 2 coats of pipe line enamel, glase
mat, heavy kraft paper, and an electrical Inspection. In lieu of this wrapping process,
Republic Steel Company piping with a mill applied X-Tru-Coat plastic coating may be used.
The fitting and joints shall be covered with Mimesota Mining Scotch-Rap-FPipe Insulation
Tape *4Q, ¥o0, or *¥ol as recommended by the manufacturer. The piping shall be swabbed
internally before installation to remove foreign materials and shall be installed with two feet
of cover and shall be pitched as required by the Utility Company. Other piping materials
which are acceptable with the local gas utility shall be acceptable as alternative materials.

COOLING COIL CONDENSATE DRAIN PIPING: Piping shall be type ™' hard copper with sweat
fittings. Fittings shall be cast bronze or wrought copper. Fitting shall be done with
noncorrosive pdaste flux and solid core 50/50 solder. Traps shall be provided on piping for
draw through colls. Trap seal depth shall be I' more than the air handling unit static pressure.

PIPE AND PIFPE FITTINGS IN BUILDING - ABOVE GRADE: The Contractor may use one of the
following types. Use of the following types shall be subject to Local Codes and Ordinances.

NATURAL GAS PIPING: Schedule 49 black steel. Pipe shall be pitched in the direction of
flow with a drip leg at the bottom of each drop or rise. Fittings shall be wrought iron.

SPECIAL JOINTS: The joining of copper pipe and steel pipe or any pipe of dissimilar metals
shall be done with dielectric or nsulated type union. This requirement applies to all piping,
including black steel to copper comections.

VALVES: Furnish and install all valves indicated on the drawings or required for the proper
sectionalizing or operation of the different piping systems.

Except where other suitable valves such as balancing valves or plumbing fixture stops are
indicated, ball valves shall be provided in the piping connections to each item of equipment
to permit isolation of that equipment from the piping systems for service or replacement.

FLOOR, WALL AND CEILING PLATES: Where exposed piping passes through floors, walls, or
cellings in the finished portions of the building, install chrome plated escutcheons complete
with clamping device to hold plate firmly against the adjacent structure.

PIPE HANGERS AND ANCHORS: Unless specified or shown otherwise, all hangers for steel
pipe shall be of heavy wrought iron or malleable iron adjustable ring type. All steel and
copper plping shall have Grinnell Fig. 97 adjustable wrought ring hanger. Hanger for copper
piping shall be vinyl coated or copper plated when in direct contact with the pipe. This
Contractor shall furnish all inserte, clamps, sockets, bolts, clips or rods, to complete all
hangers. Hangers for insulated cold piping shall be large enough to encompass the insulation.

Hangers for hot pipoing may be pipe size with the insulation butted against the hanger, and all
gaps covered uwith insulation tape.

Piping shall be supported in such a manner as to provide an absolute minimum of expansion
or contraction stress, or piping and valve weight, being tranemitted to the equipment.

Horizontal steel plping shall be supported as follouwe:

Pipe Size Rod Dia Max Spacing
Up to 1hp" 7 8 ft.
' & 2" %" 12 ft.
2\n" & 3" " 12 ft.

SR8
Herizontal copper tubing shall be supported as follows: E § §
Nom. Tube Size Rod Dia Max Spacing E §
Up to 1" 7% & ft. Z c

||/4” $ ]]/2|| 3/8” 6 Ft -

@)
Cast Iron soll pipe shall be properly supported at each huo or connection. Z _
y
Under no condition will perforated strap hangers or wire hangere be allowed. = % Y
T
Hanger material shall match the material of the pipe it supports except that galvanizeg %-2
hangers will be allowed on black steel pipe. E 5 §

|

Pipe 2" in diameter or smaller mag be laid directly on top of the bottom chord of st E g
Joists as directed or in accordance with details shown. Insulated piping shall be proﬂ"d@dﬂ(

with saddles at support points. Support point spacing shall not exceed the distan
specified above. c‘?

UNDER NO CONDITION SHALL ANY PIPE OR DUCT STRUCTURE BE USED TO SUPPORT
ANOTHER.

Groups of pipes at the same elevation or graded flow may be supported on trapeze
hangere using Unistrut P-1021 channele with threaded rod connected to inserts. Details of
trapeze supports and their method of attachment to the structure shall be submitted to the
Engineer for review. Furnish pipe clamps to control spacing. Clamps shall span the outer
surface of the insulation or pipe.

FLASHINGS: Openings in the roof for roof drains, ductwork or other piping, shall be flashed

watertight by caulking or other acceptable means. Flashing shall extend not less than 12" from
the outside edge of the vent, drain or pipe, and shall be mopped in with roofing material to
make a watertight installation. Flashing method shall be as accepted by the Engineer.

CURBS: All roof curbbs and flashing for exhaust fans, duct penetrations, or equipment support
shall be provided by others, except prefabricated curs, where indicated, shall be
provided by this Contractor. Mechanical Contractor shall be responsible for coordination of
the size, location, and supporting steel for all curbe. Curbs shall be set in place by the
Mechanical Contractor and shall be flashed and coordinated uwith the roofing system by the
Roofing Contractor.

INSULATION FOR MECHANICAL SYSTEMS:

SCOPE: The work covered by this specification consists of furnishing all labor, equipment,
and materiale for the installation of all insulation for the plumbing, heating, and air
conditioning systems.

GENERAL REQUIREMENTS: Insulation work may be performed whenever the Contractor elects
after tests and approvals of the piping or ductuork systems have been completed, with the
understanding that should defects develop or damage occur for whatever reason, the
ineulation shall be removed and new insulation installed without expense to the Ouner.

lnsulation shall be applied on clean, dry surfaces. All joints shall be snugly butted against
the adjoining ppiece and all joints, seams, voids, flat spots, etc, shall be filled with insulating
cement.

Where double layers are installed, the first layer shall be fastened with binding uwire. All joints
shall be staggered betueen the two layers.

Insulation on all cold surfaces (operating temperatures below 1@ degrees F) must be applied
with a continuous, unbroken vapor seal. Hangers, supports, anchors, etc., that are secured
directly to cold surfaces must be adequately nsulated and vapor sealed to prevent
condensation.

All insulation materials shall be installed in strict accordance with manufacturer's instructions,
using recommended adhesives, mastice and coatings applied at specified coverage per
gallon and temperature conditions.

WOoRK TO BE INSULATED:
lnsulate the following ductwork:

DUCTWORK: See "INSULATION FOR DUCT SYSTEMS'" for ductwork insulation specification and
'AIR HANDLING" SECTION for duct liner specification, for those systems indicated to be
internally insulated

INSUL ATION FO UCT SYSTEMS:
All concealed round supply, return or relief air ductwork 1s to be insulated with flexible
pblanket type.

FLEXIBLE BLANKET DUCT INSULATION:

MATERIALS: Flexible insulation shall be 2" thick Manville Microlite, of 2/4 lb/cubic foot
density and with FEK reinforced foll scrim-kraft jacket or accepted equal. Thermal
conductivity shall be 21 at 1©@ degrees F mean temperature.

APPLICATION: Flexible (blanket) duct insulation shall be tightly and smoothly applied to the
duct. All jointe of insulation shall be tightly butted. Insulation shall be secured to duct with
fire resistant 3M Insulation Adhesive 35 applied in 4" wide strips on 12" centere.

Flexible insulation on bottom of rectangular, horizontal, and sloping ducts more than 24" wide
ehall, in addition to adhesive, be secured by impaling over welding pins spaced on not mere
than 12' centers and secured uwith washers and clips. Sagging of flexible duct insulation will
not be permitted.

At all joints and junctions (including points where ducts enter walls), projections such as
hangers, etc, shall be pointed up and sealed with adhesive or mastic and covered uwith a 3'
wide pressure sensitive vapor-seal tape or strips of material identical to facings, or shall
have 2' wide laps drawn tight and secured with vapor-seal adhesive. The tape or laps shall
be secured with flared staples, spaced 4' on centers and I' from edges of tape or laps.
The joints and all openings where the facing is pierced or punctured by pins, staples or by
any other means shall be coated with 2" wide strips of vapor barrier coating compound to
provide a vapor tight covering.

All sguare supply, return, relief air and exposed ductuork is to be insulated with internal lining

tgpe.

APPLICATION: The liner shall be installed with 109 percent coverage of fire resistant
adhesive. The liner shall be additionally secured with mechanical fasteners on 15" centers
(within 2" of edges of joints). All exposed edges and the leading edge of all cross joints
of the liner shall be heavily coated with adhesive.

All ductwork installed with internal insulation shall be increased in size such that the final
internal dimension 1s that indicated on the drawinge.
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MECHANICAL SPECIFICATIONS > ;3; §
AR HANDL | SYSTEMS: MECHANICAL SYSTEMS TESTING: E é’ §
SHEET METAL DUCTWORK: Frovide a complete system of sheet metal ductwork, fabricated CONSTRUCTION TESTS: All piping systems shall be tested during the construction period. All E ,:0:
and installed in accordance with the latest recommendations of the ASHRAE Guide, and the piping shall be subjected to an air or hydrostatic test before concealing or covering with C
SMACNA Duct Construction Standards. insulation. All teste shall be performed in the presence of the Ouner's representative. A letter E
including the test date, representative present, and test pressures and duration uill be s
ARRANGEMENT OF DUCTWORK AND ACCESSORIES: The duct system, including supply air, required. Tests shall be as follows: Z
return air, outside air, mixed air, and exhaust air ductwork, shall be constructed essentially as 2 5
Indicated with radius ells, branch take-offs, and splitter dampers as shown. Changes in duct NATURAL GAS: Piping shall be tested with air at 5@ psi for not less than & hours without a ~ s9
arrangement shall be made only after written acceptance is obtained from the Engineer. drop in pressure. The temperature at each reading shall not vargy over 5°F, with the &-hour - ©
period extended as necessary to obtain this requirement. Z|® 0
SHEET METAL SPECIALTIES: FITs
SYSTEM TESTING: At the completion of the work, the Contractor shall retain a certified AABC Aoz
DUCT-TAKE-OFFS: Take-offs shall be made with clinch lock starters. Cutting tabs in ducts for Testing Agency to supervise the adjustment of the air and water systems, the validation Ny g
take-offs will not be allowed. testing and the preparation of Operating and Maintenance Instructions. <3 v

EXTRACTION: Extractors at branch take-offs shall be installed where shoun with a locking
guadrant for adjustment.

FLEXIBLE CONNECTIONS: Flexible Comnectors shall be installed where ductwork connects to
equipment and shall be double neoprene coated "Ventglas' or other accepted material.
Flexible conmectors at rooftop mounted equipment will not be required unless shown
otherwise. Canvas connectors are not acceptable unless specifically called for on the
drawings.

MANUAL DAMPERS: Manual dampers shall be provided where shown or required for proper
system balancing. Damper metal gauge shall be not less than duct gauge. All dampers in
rectangular ducts shall be cpposed blade and shall be provided with locking quadrants.
Damper guadrante shall be installed to indicate whether damper is open or closed and
balanced position shall be indicated on quadrant. Maximum damper blade width shall be 8"

TRANSITIONS: Duct transitions shall be made at a convergence not to exceed 1" in 4", unless
shouwn otheruwise.

ELBOWS: Radius eloows shall be full radius type with inner radiue equal to duct width. Eloouws
with equared inner corner are not acceptable unless shouwn otherwise on the drawings.

MATERIALS: Ductwork and fittings shall be fabricated from hot dipped, galvanized sheet
steel of US. Standard Gauges, lock-forming quality. Gauges of all ductuwork shall be as listed
in the Uniform Mechanical Code.

FLEXIBLE DUCT: Unless shoun otherwise on the Drauwings, the maximum length of any flexible
duct shall be 5 feet. Flexible ducts shall be installed in accordance with best modern
practice. Duct take-offs shall be low-loss, bellmouth type with single blade volume damper
and locking quadrant. Flexible ducts shall be attached to duct take-offs and diffusers with
stainless steel or nylon draw-bands.

Flexible ducts shall be supported every 3 feet or less, as required to prevent sagging or
kinking.

lnsulated flexible duct shall be a factory fabricated assembly consisting of an inner sleeve,
insulation and outer barrier. The inner sleeve shall be constructed of a vingl coated spring
steel wire helix fused to a continuous layer of vinyl coated fioerglass or mylar. An R-&
insulating and sound attenuating blanket of fiberglass wool shall encase the mesh sleeve and
be sheathed with a moisture and pressure barrier consisting of an Underuwriters' Laboratories
listed vingl impregnated and coated fiberglase fabric. The outer cover shall not "oalloon"
under operating pressure. None of the materials shall support combustion.

REGISTERS, GRILLES AND DIFFUSERS: Registers, grilles, and diffusers shall be of the size,
tyoe, and finish shown on the equipment schedule. Locations shown are approximate.
Contractor shall make adjustments necessary to fit the ceiling tile pattern or to center
between studs in the case of wall registers.

HYAC CONT S INST] TS:

If no separate Temperature Control Contractor is used, this contractor becomes the
'Temperature Control Contractor' as outlined in this section, and is responsible for all
aspects of Temperature Control.

OPERATIONAL INSTRUCTIONS: Upon completion of the work, the Temperature Control
Contractor shall instruct operating personnel on the various control devices and systems.

ELECTRICAL WORK: All required temperature control wiring shall be provided by the Control
Contractor. All control wiring shall be run in metallic conduit (which is to be provided by the
Mechanical Contractor), and shall conform to requirements of the National Electrical Code
and Division 16 of these specifications.

INSTALLATION OF YALVES AND DAMPERS: All automatic control valves shall be furnished by
the Temperature Control Manufacturer and installed under his direct supervision by the
Mechanical Contractor.

All automatic control dampers not part of equipment shall be furnished by the Tempoerature
Control Manufacturer and installed by the Mechanical Subcontractor.

All automatic control damper motors not furnished with the equipment shall be furished and
installed by the Temperature Control Contractor.

CONTROL DEVICES:

THERMOSTATS: All wall-mounted room thermostats shall be mounted at approved ADA
mounting height.

All thermostate located in toilet rooms, locker rooms, corridors, shop and other unsupervised
areas shall be provided with thermostat guards. A listing by room number of guarded
thermostat locations and the model number of the proposed guard shall be included in the
shop drawing sulomittal. For most applications, guard shall be @.125" thick clear plastic.

RELAYS AND MISCELLANEOUS ITEMS: Necessary relays and other incidental control items
shall be furnished and installed for the successful operation of the system.

SERVICE PERIOD: The Contractor shall agree to service this equipment for a period of one
gear after acceptance of the work at no expense to the Ouner. He shall adjust all
thermostats, thermometers, and control devices throughout the building to maintain control
settings.

All test ¢ balance work ehall be per the latest edition of the "National Standarde for Total
System Balance", published by the Associated Air Balance Council (AABC).

Subject to specific requirements, balancing agency may be one of the following:
15-1471-0l00

115-323-8800
S51©0-023-1000

Raglen System Balance
RSAnalysis Inc.
National Air Balance

The Contractor shall also supervise the initial operation of all equipment and instruct the
Operator selected by the Ouner in such operation as required to acquaint him thoroughly
with the best practice.

As a condition to final payment, the Contractor shall submit to the Architect/Engineer a
certificate signed by the Ouner attesting to the fact that the instructions required have
been given, that all systems have been placed into operation and that Operating and
Maintenance Instructions have bbeen given by this Contractor and received and understood
by the Ouner.

Electric power and gas required for testing of equipment will be supplied and paid for by
the Contractor.

BALANCING: Air flow and water flow shall be balanced to the guantities shown. Contractor is
allowed a tolerance of plus or minus 5% from the specified gquantities.

TEST EQUIPMENT: All test instruments required for testing and balancing shall be verified for
precision, accuracy and calibration and furnished by this Contractor. Those instruments that
are installed as integral parts of the system may be used to read test reports for the
validation testing If they meet these requirements.

TEST DATA AND REPORTS: The tests shall include all fans, mixing dampers, volume dampers,
outlets, return registers, etc, normally included as a part of the air distribution and
transmission system.

Balancing shall be primarily done at the fans by adjustmente of fan speeds to obtain the
minimum static pressure for satisfactory operation of the system. The dampers at the outlets
and return registers shall be utilized only for a final "trim' bbalancing.

Mixing dampers at each central station shall be set to provide the proper ratio of outside
alr, return alr and exhaust air throughout the controlled range of operation.

All air handling devices shall be balanced per manufacturer's instructions. A complete
palancing report shall be submitted to the Architect/Engineer upeon completion. Balancing
shall be completed to the satisfaction of the Architect, Consulting Engineer, and Ouner.
Initial bbalancing and final adjusting of ang devices after occupation (if required) shall be
dccomplished without any expense to the Architect/Engineer or Ouner.

Any additional balancing dampers or orifice plates required for balancing shall be furnished
and installed by this Contractor.

The following requirements shall apply when performing the teste for each and every system:
Test and adjust blower rpm to design requirements.
Test and record motor full load amperage and voltage on each phase.
Make pitot tube traverse of main supply ducts and obtain design cfm at fans.
Test and record system static pressures, suction and discharge.
Test and adjust system for design cfm return air.
Test and adjust system for design cfm outside air.
Test and record entering air temperatures (D.B. Heating and Cooling.)
Test and record entering air temperature (WB. Cooling).
Test and record leaving air temperatures (DB. Heating and Cooling).
Test and record leaving air temperature (WB. Cooling).
Adjust all main supply and return air ducts to proper design cfm.
Adjust all zones to proper design cfm supply and return.
Test and adjust each diffuser, grille and register to plus or minue 5% of
desighn requirements.
Each grille, diffuser and register shall be identified as to location and area.
Size, type and manufacturer of diffuser, grilles, registers, and all test
equipment shall be used to make required calculations.
Readinge and tests of diffusers, grilles, and registers shall include required
fem velocity and test resultant velocity, required (design) cfm and tested
(resultant) cfm after adjustments.

All diffusers, grilles and registere shall be adjusted to minimize drafts in all areas.
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