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SECTION 200100

GENERAL PROV?SIONS-MECHANICAL

SECTION 200100

GENERAL PROVISIONS - MECHANICAL

L GENERAL

A. The Advertisement for Bids, Instructions to Bidders, Bidding Requirements, General, Special and
Supplementary Conditions, and all other contract documents shall apply to the Contractor's work as
well as to each of his Sub-Contractor's work. All manufacturers, suppliers, fabricators, contractors,
etc. submitting proposals to any part if for work, services, materials or equipment to be used on or
applied to this project are hereby directed to familiarize themselves with all documents pertinent to
this Contract. In case of conflict between these General Provisions and the General and/or Special
Conditions, the affected Contractor shall contact the Engineer for clarification and final determination.

B. Each Proposer shall also be governed by any unit prices and Addenda insofar as they may affect his
part of the work or services.

C. The work included in this division consists of the furnishing of all labor, equipment, transportation,
excavation, backfill, supplies, material, appurtenances and services necessary for the satisfactory
installation of the complete and operating Mechanical System(s) indicated or specified in the Contract
Documents.

D. Any materials, labor, equipment or services not mentioned specifically herein which may be
necessary to complete or perfect any part of the Mechanical Systems in a substantial manner, in
compliance with the requirements stated, implied or intended in the drawings and/or specifications,
shall be included as part of this Contract.

E. It is not the intent of this section of the specifications to make any Contractor, other than the General
Contractor (or Construction Manager, if applicable), responsible to the Owner, Architect and Engineer.
All transactions such as submittal of shop drawings, claims for extra costs, requests for equipment or
materials substitution, shall be routed through the General Contractor to the Architect (if applicable),
then to the Engineer. Also, this section of the specifications shall not be construed as an attempt to
arbitrarily assign responsibility of work, material, equipment or services to a particular trade or
Contractor. Unless stated otherwise, the subdivision and assignment of work under the various
sections shall be optional.

F. It is the intent of this Contract to deliver to the Owners a "Iike new" project once work is complete.
Although plans and specifications are com plete to the extent possible, it shall be the responsibility of
the Contractors involved to remove and/or relocate or re-attach any existing or new systems which
interfere with new equipment or materials required for the complete installation without additional cost
to the Owner.

G. In general, and to the extent possible, all work shall be accomplished without interruption of existing
facilities operations. The Contractor shall advise the Owners at Ieast two weeks prior to the
interruption of any services or utilities. The Owners shall be advised of the exact time that interruption
will occur and the Iength of time the interruption will Iast. Failure to comply with this requirement may
result in complete work stoppage by the Contractors involved until a complete schedule of
interruptions can be developed.

H. Definitions and Abbreviations
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SECTION 200100

GENERAL PROVISIONS-MECHANICAL

(1 ) Contractor - Any Contractor whether proposing or working independently or under the supervision
of a General Contractor and/or Construction Manager and who installs any type of mechanical
work (Controls, Plumbing, HVAC, Sprinkler, Gas Systems, etc.) or, the General Contractor.

(2) Engineer - The Consulting Mechanical-Electrical Engineers either consulting to the Owners,
Architect, other Engineers, etc. In this case: CMTA, Inc., Consulting Engineers.

(3) Architect - The Architect of Record for the project.

(4) Furnish - Deliver to the site in good condition and turn over to the Contractor who is to install.

(5) Provide - Furnish and install complete, tested and ready for operation.

(6) Install - Receive and place in satisfactory operation.

(7) Indicated - Listed in the Specifications, shown on the Drawings or Addenda thereto.

(8) Typical - Where indicated repeat this work, method or means each time the same or similar
condition occurs whether indicated or not.

(9) Contract Documents - All documents pertinent to the quality and quantity of work to be performed
on this project. Includes, but not Iimited to: Plans, Specifications, Instructions to Bidders,
General and Special Conditions, Addenda, Alternates, Lists of Materials, Lists of Sub-
Contractors, Unit Prices, Shop Drawings, Field Orders, Change Orders, Cost Breakdowns,
Schedules of Value, Periodical Payment Requests, Construction Contract with Owners, etc.

(1 0) Proposer - Any person, agency or entity submitting a proposal to any person, agency or entity for
any part of the work required under this contract.

(11 ) OSHA - Office of Safety and Health Administration.

(12) KBC - Kentucky Building Code.

(13) The Project - All of the work required under this Contract.

(14) NEC - National Electrical Code.

(15) NFPA - National F-ire Protection Association.

(16) ASME - American Society of Mechanical Engineers.

(17) AGA - American Gas Association.

(18) SMACNA - Sheet Metal and Air Conditioning Contractors National Association.

(19) ANSI - American National Standards Institute.

(20) ASHRAE - American Society of Heating, Refrigeration and Air Conditioning Engineers.

(21 ) NEMA - National Electrical Manufacturers Association.
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SECTION 200100

GENERAL PROVISIONS-MECHANICAL

(22) UL - Underwriters Laboratories.

(23) ADA - Americans with Disabilities Act.

(24) IMC - International Mechanical Code.

(25) IECC - International Energy Conservation Code.

(26) IFGC - International Fuel Gas Code.

I. Required Notices:

(1 ) Ten days prior to the submission of a proposal, each proposer shall give written notice to the
Engineer of any materials or apparatus believed inadequate or unsuitable; in violation of laws,
ordinances, rules or regulations of authorities having jurisdiction; and any necessary items of
work omitted. In the absence of such written notice, Proposers signify that they have included the
cost of all required items in the proposal and that the Proposer will be responsible for the safe
and satisfactory operation of the entire system.

2. INTENT

A. It is the intention of the Contract Documents to call for finished work, tested and ready for operation.

B. Details not usually shown or specified, but necessary for the proper installation and operation of
systems, equipment, materials, etc., shall be included in the work, the same as if herein specified or
indicated.

3. DRAWINGS AND SPECIFICATIONS

A. The drawings are diagrammatic only and indicate the general arrangement of the systems and are to
be followed. If deviations from the layouts are necessitated by field conditions, detailed Iayouts of the
proposed departures shall be submitted to the Engineer for approval before proceeding with the work.
The drawings are not intended to show every item which may be necessary to complete the systems.
All proposers shall anticipate that additional items may be required and submit their bid accordingly.

B. The drawings and specifications are intended to supplement each other. No Proposer shall take
advantage of conflict between them, or between parts of either. Should this condition exist, the
Proposer shall request a clarification not Iess than twelve days prior to the submission of the proposal
so that the condition may be clarified by Addendum. In the event that such a condition arises after
work is started, the interpretation of the Engineer shall be final.

C. The drawings and specifications shall be considered to be cooperative and anything appearing in the
specifications which may not be indicated on the drawings or conversely, shall be considered as part
of the Contract and must be executed the same as though indicated by both.

D. Contractor shall make all his own measurements in the field and shall be responsible for correct
fitting. He shall coordinate this work with all other branches of work in such a manner as to cause a
minimum of conflict or delay.
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SECTION 200100

GENERAL PROVISIONS-MECHANICAL

E. The Engineer shall reserve the right to make adjustments in Iocation of piping, ductwork, equipment,
etc. where such adjustments are in the interest of improving the project.

F. Shouldconflictoroverlap(duplication)ofworkbetweenthevarioustradesbecomeevident,thisshall
be called to the attention of the Engineer. In such event neither trade shall assume that he is to be
relieved of the work which is specified under his branch until instructions in writing are received from
the Engineer.

G. Unless dimensioned, the mechanical drawings only indicate approximate Iocations of equipment,
piping, ductwork, etc. Dimensions given in figures on the drawings shall take precedence over scaled
dimensions and all dimensions, whether given in figures or scaled, shall be verified in the field to
ensure no conflict with other work.

H. Each Proposer shall review all drawings including Architectural, Mechanical, Electrical, Fire
Protection, Landscaping, Structural, Surveys, etc., to ensure that the work he intends to provide does
not encroach a conflict with or affect the work of others in any way. Where such effect does occur it
shall be the Proposer's responsibility to satisfactorily eliminate any such encroachment conflict or
effect prior to the submission of his proposal. Each Proposer shall in particular ensure that there is
adequate space to install his equipment and materials. Failure to do so shall result in the correction
of such encroachment conflict or effect of any work awarded the proposer and shall be accomplished
fully without expense to others and that they are reasonably accessible for maintenance. Check
closely all mechanical and electrical closets, chases, ceiling voids, wall voids, crawl spaces, etc., to
ensure adequate spaces.

1. Where on the drawings a portion of the work is drawn out and the remainder is indicated in outline, or
not indicated at all, the parts drawn out shall apply to all other Iike portions of the work. Where
ornamentation or other detail is indicated by starting only, such detail shall be continued throughout
the courses or parts in which it occurs and shall also apply to all other similar parts of the work, unless
otherwise indicated.

J. Details not usually shown or specified, but necessary for the proper installation and operation of
systems, equipment, materials, etc., shall be included in the work, the same as if herein specified or
indicated.

K. Where on the Drawings or Addenda the word typical is used, it shall mean that the work method or
means indicated as typical shall be repeated in and each time it occurs whether indicated or not.

L. Special Note: Always check ceiling heights indicated on Architectural Drawings and Schedules and
ensure that they may be maintained after all mechanical and electrical equipment is installed. Do not
install equipment in the affected area until the conflict is resolved.

4. EXAM?NATION OF SITE AND COND?TIONS

A. Each Proposer shall inform himself of all of the conditions under which the work is to be performed,
the site of the work, the structure of the ground, above and below grade, the obstacles that may be
encountered, the availability and Iocation of necessary facilities and all relevant matters concerning
the work. Each Proposer shall also fully acquaint himself with all existing conditions as to ingress and
egress, distance of haul from supply points, routes for transportation of materials, facilities and
services, availability of utilities, etc. His proposal shall cover all expenses or disbursements in
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SECTION 200100
GENERAL PROVISIONS-MECHANICAL

connection with such matters and conditions. No allowance will be made for Iack of knowledge
concerning such conditions after bids are accepted.
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SECTION 200100

GENERAL PROVISIONS-MECHANICAL

s. EQUIPMENT AND MATERIALS SUBSTITUTIONS OR DEVIATIONS

A. When any Contractor requests approval of materials and/or equipment of different physical size,
capacity, function, color, access, it shall be understood that such substitution, if approved, will be
made without additional cost to anyone other than the Contractor requesting the change regardless of
changes in connections, space requirements, electrical characteristics, electrical services, etc., from
that indicated. In all cases where substitutions affect other trades, the Contractor requesting such
substitutions shall advise all such Contractors of the change and shall remunerate them for all
necessary changes in their work. Any drawings, Specifications, Diagrams, etc., required to describe
and coordinate such substitutions or deviations shall be professionally prepared at the responsible
Contractor's expense. Review of Shop Drawings by the Engineers does not in any way absolve the
Contractor of this responsibility.

B. Notwithstanding any reference in the specifications to any article, device, product, material, fixture,
form, or type of construction by name, make or catalog number, such reference shall be interpreted
as establishing a standard of quality and shall not be construed as Iimiting competition; any devices,
products, materials, fixtures, forms, or types of construction which, in the judgment of the Engineer,
are equivalent to those specified are acceptable, provided the provisions of Paragraph (A)
immediately preceding are met. Requested substitutions shall be submitted to the Engineer a
minimum of twelve days prior to bids.

C. Wherever any equipment and material is specified exclusively only such items shall be used unless
substitution is accepted in writing by the Engineers.

D. Each Proposer shall furnish along with his proposal a Iist of specified equipment and materials which
he is to provide. Where several makes are mentioned in the specifications and the Contractor fails to
state which he proposes to furnish, the Engineer shall choose any of the makes mentioned without
change in price. Inclusion in this Iist shall not ensure that the Engineers will approve shop drawings
unless the equipment, materials, etc., submitted in shop drawings is satisfactorily comparable to the
items specified and/or indicated.

6. SUPERVIS?ON OF WORK

A. The Contractor shall personally supervise the work for which he is responsible or have a competent
superintendent, approved by the Engineers, on the work at all times during progress with full authority
to act for him.

7. CODES, RULES, PERMITS, FEES, INSPECTIONS, REGULATIONS, ETC.

A. The Contractor shall give all necessary notices, obtain and pay for all permits, government sales
taxes, fees, inspections and other costs, including all utility connections, meters, meter settings, taps,
tap fees, extensions, water and/or sewer system development charge, etc. in connection with his
work. He shall also file all necessary plans, prepare all documents and obtain all necessary approvals
of all governmental departments and/or the appropriate municipality or utility company having
jurisdiction, whether indicated or specified or not. He shall hire an independent Registered Engineer
to witness installations and provide necessary certifications where required by utility companies,
municipal agencies or others that have review authority. He shall also obtain all required certificates
ofinspection for his work and deliver same to the Engineers before request for acceptance and final
payment for the work. Ignorance of Codes, Rules, Regulations, Laws, etc. shall not render the
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SECTION 200100

GENERAL PROVISIONS-MECHANICAL

Contractor irresponsible for compliance. The Contractor shall also be versed in all Codes, Rules and
Regulations pertinent to his part of the work prior to submission of a proposal.

B. The mechanical contractor shall provide all permits, fees, and obtain all inspections and certifications,
and prepare all plans and documents required for all approvals related to the kitchen range hood
system.

C. The Contractor shall include in his work, without extra cost, any Iabor, materials, services, apparatus
and drawings in order to comply with all applicable Iaws, ordinances, rules and regulations, whether or
not indicated or specified.

D. All materials furnished and all work installed shall comply with the National Fire Codes of the National
Fire Protection Association, with the requirements of local utility companies, or municipalities and with
the requirements of all governmental agencies having jurisdiction.

E. All materials and equipment so indicated and all equipment and materials for the electrical portion of
the mechanical systems shall bear the approval label of, or shall be Iisted by the Underwriters'
Laboratories (UL), Incorporated. Each packaged assembly shall be approved as a package.
Approval of components of a package shall not be acceptable. Where required by the Code and/or
the Authority Having Jurisdiction, provide the services of a field Iabeling agency to provide a UL Iabel
for the entire system in the field under evaluation.

F. All plumbing work is to be constructed and installed in accordance with plans and specifications which
have been approved in their entirety and/or reflect any changes requested by the State Department of
Health. Plumbing work shall not commence until such plans are in the hands of the Contractor.

G. All Heating, Ventilation and Air Conditioning work shall be accomplished in accordance with the
Kentucky Building Code (KBC) and amendments thereto, the Iatest standards recognized by the
American Society of Heating, Refrigerating and Air Conditioning and the National Fire Protection
Association. Contractor shall secure a permit from the Division of HVAC. Final inspection certificate
shall be provided by Contractor and a copy included in Operation and Maintenance Manuals.

H. Where minimum code requirements are exceeded in the Design, the Design shall govern.

1. The Contractor shall ensure that his work is accomplished in accord with the OSHA Standards and
that he conducts his work and the work of his personnel in accord with same.

J. Workinelevators,elevatorshaftsandelevatorequipmentroomsshallcomplywiththeElevatorCode
enforced by the Commonwealth of Kentucky.

K. All work relating to the handicapped shall be in accord with regulations currently enforced by the
Department of Housing, Buildings and Construction, Commonwealth of Kentucky and the American
Disabilities Act.

L. All work in conjunction with a natural gas installation shall, in addition to all other Codes, Rules,
Regulations, Standards, etc., comply with the requirements of the Iocal gas supplier and/or standards
and recommendations of the American Gas Association.
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SECTION 200100

GENERAL PROVISIONS-MECHANICAL

M. All work relating to the handicapped shall be in accord with regulations currently enforced by the
Department of Housing, Buildings, and Construction, Commonwealth of Kentucky and the American
Disabilities Act.
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GENERAL PROVISIONS-MECHANICAL

8. EQUIPMENT AND PIPING SUPPORT

A. Each piece of equipment, apparatus, piping, or conduit suspended from the structure or mounted
above the floor Ievel shall be provided with suitable structural support, pipe stand, platform or camer
in accordance with the best recognized practice. Such supporting or mounting means shall be
provided by the Contractor for all equipment and piping. Exercise extreme care that structural
members of building are not overloaded by such equipment. Provide any required additional bracing,
cross members, angles, support, etc., as indicated or required by the Structural Engineer. This, in
some instances, will require the Contractor to add an angle to a joist to transfer the Ioad to a panel
point. If in doubt, contact the Structural Engineer.

9. DUCT AND PIPE MOUNTING HEIGHTS

A. All exposed or concealed ductwork, piping, etc., shall be held as high as possible unless otherwise
noted and coordinated with all other trades. Exposed piping and ductwork shall, insofar as possible,
run perpendicular or parallel to the building structure.

10. COST BREAKDOWNS (SCHEDULE OF VALUES)

A. Within thirty days after acceptance of the Contract, the Contractor shall furnish to the Engineer, one
copy of a detailed cost breakdown on each respective area of work. These cost breakdowns shall be
made in a format approved by the Engineer. Payments will not be made until satisfactory cost
breakdowns are submitted.

11. CORRECTION PERIOD

A. All equipment, apparatus, materials, and workmanship shall be the best of its respective kind. The
Contractor shall replace all parts at his own expense, which are proven defective as described in the
General Conditions. The effective date of completion of the work shall be the date of the Architect's
or Engineer's Statement of Substantial Completion. Items of equipment which have Ionger
guarantees, as called for in these specifications, shall have warranties and guarantees completed in
order, and shall be in effect at the time of final acceptance of the work by the Engineer. The
Contractor shall present the Engineer with such warranties and guarantees at the time of final
acceptance of the work. The Owner reserves the right to use equipment installed by the Contractor
prior to date of final acceptance. Such use of equipment shall not invalidate the guarantee except
that the Owner shall be Iiable for any damage to equipment during this period, due to negligence of
his operator or other employees. F<eler to other sections for any special or extra warranty
requirements.

B. It is further clarified that all required and specified warranties shall begin on the date of Substantial
Completion, not at the time of equipment start-up.

C. All gas fired heat exchangers shall have 20 year warranty.

D. All compressors shall have five year warranty.

12. COMPUTER-BASED SYSTEM SOFTWARE
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SECTION 200100

GENERAL PROVIS?ONS-MECHANICAL

A. For all equipment, controls, hardware, computer-based systems, programmable Iogic controllers, and
other materials provided as a part of the work, software that is installed shall be certified in writing to
the Engineer and Owner by the manufacturer and/or writer to be free of programming errors that
might affect the functionality of the intended use.

13. CHANGES IN MECHANICAL WORK

REFER TO GENERAL AND SPECIAL CONDITIONS.

14. CLAIMS FOR EXTRA COST

REFER TO GENERAL AND SPECIAL CONDITIONS.

15. SURVEY, MEASUREMENTS AND GRADE

A. The Contractor shall Iay out his work and be responsible for all necessarylines, Ievels, elevations and
measurements. He must verify the figures shown on the drawings before Iaying out the work and will
be held responsible for any error resulting from his failure to do so.

B. The Contractor shall base all measurements, both horizontal and vertical from established bench
marks. All work shall agree with these established Iines and levels. Verify all measurements at the
site and check the correctness of same as related to the work.

C. Should the Contractor discover any discrepancy between actual measurements and those indicated,
which prevents following good practice or the intent of the contract documents, he shall promptly
notify the Engineer and shall not proceed with this work until he has received instructions from the
Engineer on the disposition of the work.

16. TEMPORARY USE OF EQUIPMENT

A. The permanent heating and plumbing equipment, when installed, may be used for temporary
services, with the consent of the Engineers and Owner. Should the permanent systems be used
for this purpose the Contractors shall make all temporary connections required at their expense.
They shall also make any replacement required due to damage wear and tear, etc., Ieaving the
same in "as new" condition.

B. Permission to use the permanent equipment does not relieve the Contractors from the
responsibility for any damages to the building construction and/or equipment which might result
because of its use.

C. A pre-start-up conference shall be held with the Architect, Owner, General Contractor and the
Mechanical Contractor. Equipment shall not be started until after this meeting.

17. TEMPORARY SERVICES

A. TheContractorshallarrangeanytemporarywater,electricalandotherserviceswhichhemayrequire
to accomplish his work. Refer also to General and Special Conditions.

18. RECORD DRAWINGS
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SECTION 200100

GENERAL PROVIS?ONS-MECHANICAL

A. The Contractor shall ensure that any deviations from the Design are as they occur recorded in red,
erasable pencil on record drawings kept at the jobsite. The Engineer shall review the record
documents from time to time to ensure compliance with this specification. Compliance shall be a
contingency of final payment. Pay particular attention to the Iocation of under floor sanitary and water
Iines, shut-off valves, cleanouts and other appurtenances important to the maintenance and operation
of Mechanical Systems. Also, pay particular attention to Deviations in the Control Systems and all
exterior utilities. Keep information in a set of drawings set aside at the job site especially for this
purpose. Deliver these record drawings electronically in AutoCAD 2000 format along with the hand
marked field set to the Engineer. Electronic bid drawings will be furnished to the Contractor for his
use.

19. MATERIALS AND WORKMANSHIP

A. All equipment, materials and articles incorporated in the work shall be new and of comparable quality
to that specified. Each Proposer shall determine that the materials and/or equipment he proposes to
furnish can be brought into the building(s) and installed within the space available. In certain cases, it
may be necessary to remove and replace walls, floors and/or ceilings and this work shall be the
responsibility of the Contractor. All equipment shall be installed so that all parts are readily accessible
for inspection, maintenance, replacement of filters, etc. Extra compensation will not be allowed for
relocation of equipment for accessibility or for dismantling equipment to obtain entrance into the
building(s). Ensure, through coordination, that no other Contractor seals off access to space required
for equipment, materials, etc.

B. Materials and equipment, vvhere applicable, shall bear Underwriters' Laboratories Iabel where such a
standard has been established.

C. Use extreme care in the selection of equipment and its installation to ensure that noise and vibration
are kept at a minimum. The Engineer's determination shall be final and corrections to such
discrepancies shall be made at the cost of the Contractor.

D. Each Iength of pipe, fitting, trap, fixture and device used in the plumbing or drainage systems shall be
stamped or indelibly marked with the weight or quality thereof and with the manufacturer's mark or
name.

E. All equipment shall bear the manufacturer's name and address. All electrically operated equipment
shall bear a data plate indicating required horsepower, voltage, phase and ampacity.

20. COOPERATION AND COORDINATION WITH OTHER TRADES

A. The Contractor shall give full cooperation to all other trades and shall furnish in writing with copies to
the Engineer, any information necessary to permit the work of other trades to be installed satisfactorily
and with the Ieast possible interference or delay.

B. Where any work is to be installed in close proximity to, or will interfere with work of other trades, each
shall cooperate in working out space conditions to make a satisfactory adjustment. If so directed by
the Engineer, the Contractor shall prepare composite working drawings and sections at a suitable
scale not Iess than 1 /4" = 1 '-0", clearlyindicating how his work is to be installed in relation to the work
of other trades, or so as not to cause any interference with work of other trades. He shall make the
necessary changes in his work to correct the condition without extra charge.
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SECTION 20C)100

GENERAL PROVISIONS-MECHANICAL

C. The Contractor shall furnish to other trades, as required, all necessary templates, patterns, setting
plans, and shop details for the proper installation of work and for the purpose of coordinating adjacent
work.

21. QUALIF?CAT?ONS OF WORKMEN

A. All mechanical work shall be accomplished by qualified workmen competent in the area of work for
which they are responsible. Untrained and incompetent workmen, as evidenced by their
workmanship, shall be summarily relieved of their responsibilities in areas of incompetency. The
Engineer shall reserve the right to determine the quality of workmanship of any workman and
unqualified or incompetent workman shall refrain from work in areas not satisfactory to him.
Requests for relief of a workman shall be made through the normal channels of Architect, Contractor,
etc.

B. All plumbing work shall be accomplished by Journeymen Plumbers under the direct supervision of a
Master Plumber as defined and clarified under Kentucky State Plumbing Law Regulations and Code.
Proof and Certification may be requested by the Engineer.

C. All sheet metal, insulation and pipe fitting work shall be installed by workmen normally engaged or
employed in these respective trades, except where only small amounts of such work are required and
are within the competency of workmen directly employed by the Contractor involved.

D. All automatic control systems shall be installed by workmen normally engaged or employed in this
type work, except in the case of minor control requirements (residential type furnaces, packaged
HVAC equipment with integral controls, etc.) in which case, if a competent workman is the employee
of this Contractor, he may be utilized subject to review of his qualifications by the Engineer and after
written approval from same.

E. All electrical work shall be installed only by competent workmen under direct supervision of a fully
qualified Electrician.

22. CONDUCT OF WORKMEN

A. The Contractor shall be responsible for the conduct of all workmen under his supervision. Misconduct
on the part of any workman to the extent of creating a safety hazard, or endangering the Iives and
property of others, shall result in the prompt relief of that workman. The consumption of alcoholic
beverages or other intoxicants, narcotics, barbiturates, hallucinogens or debilitating drugs on the job
site is strictly forbidden.

23. PROTECTION OF MATERIALS AND EQUIPMENT

A. The Contractor shall be entirely responsible for all material and equipment furnished by him in
connection with his work and special care shall be taken to properly protect all parts thereof from
physical, sun, and weather damage during the construction period. Such protection shall be by a
means acceptable to the manufacturer and Engineer. All rough-in soil, waste, vent and storm piping,
ductwork, etc., shall be properly plugged or capped during construction in a manner approved by the
Engineer. Equipment damaged, stolen or vandalized while stored on site, either before or after
installation, shall be repaired or replaced by the Contractor at his own expense.
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SECTION 200100

GENERAL PROVISIONS-MECHANICAL

24. SCAFFOLDING, R?GGING AND HOISTING

A. The Contractor shall furnish all scaffolding, rigging, hoisting and services necessary for erection and
delivery onto the premises of any equipment and apparatus furnished. All such temporary
appurtenances shall be set up in strict accord with OSHA Standards and Requirements. Remove
same from premises when no Ionger required.

25. BROKEN LINES AND PROTECTION AGAINST FREEZING

A. No conduits, piping, troughs, etc. carrying water or any other fluid subject to freezing shall be installed
in any part of the building where danger of freezing may exist without adequate protection being given
by the Contractor whether or not insulation is specified or indicated on the particular piping. All
damages resulting from broken and/or leaking Iines shall be replaced or repaired at the Contractor's
own expense. If in doubt, contact the Engineer. Do not install piping across or near openings to the
outside whether they are carrying static or moving fluids or not. Special Note: Insulation on piping
does not necessarily ensure that freezing will not occur.

26. CLEANING

A. The Contractor shall, at all times, keep the area of his work presentable to the public and clean of
rubbish and debris caused by his operations; and at the completion of the work, shall remove all
rubbish, debris, all of his tools, equipment, temporary work and surplus materials from and about the
premises, and shall Ieave the area clean and ready for use. If the Contractor does not attend to such
cleaning upon request, the Engineer may cause cleaning to be done by others and charge the cost of
same to the Contractor. The Contractor shall be responsible for all damage from fire which originates
in, or is propagated by, accumulations of his rubbish or debris.

B. After completion of all work and before final acceptance of the work, the Contractor shall thoroughly
clean all equipment and materials and shall remove all foreign matter such as grease, dirt, plaster,
Iabels, stickers, etc., from the exterior of piping, equipment, fixtures and all other associated or
adjacent fabrication.

27. CONCRETE WORK

A. The Contractor shall be finally responsible for the provisions of all concrete work required for the
installation of any of his systems or equipment. He may, at his option, arrarw;)e with the others to
provide the work. This option, however, will not relieve the Contractor of his responsibilities relative to
dimensions, quality of workmanship, Iocations, etc. In the absence of other concrete specifications,
all concrete related to Mechanical work shall be 3000 psi minimum compression strength at 28 days
curing and shall conform to the standards of the American Concrete Institute Publication Act-318.
Heavy equipment shall not be set on pads for at Ieast seven (7) days after pour. Insert 6-inch steel
dowel rods into floors to anchor pads.

B. All mechanical equipment (tanks, heaters, chillers, boilers, pumps, air handling units, etc.) shall be set
on a minimum of 4" tall concrete pads. Pads shall be taller where required for condensate traps. All
concrete pads shall be complete with all pipe sleeves, anchor bolts, reinforcing steel, concrete, etc. as
required. Pads Iarger than 18" in width shall be reinforced with %" round bars on 6" centers both
ways. Bars shall be approximately 3" above the bottom of the pad. All parts of pads and foundations
shall be properly rodded or vibrated. If exposed parts of the pads and foundations are rough or show
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honeycomb after removing forms, all surfaces shall be rubbed to a smooth surface. Chamfer all
square edges one-half inch.

C. In general, concrete pads for equipment shall extend four (4) inches beyond the equipment's base
dimensions. Where necessary, extend pads 30 inches beyond base or overall dimensions to allow
walking and servicing space.

D. Exterior concrete pads shall be four (4) inches minimum above grade and four (4) inches below grade
on a tamped four (4) inch dense grade rock base unless otherwise indicated or specified. Surfaces of
all foundations and bases shall have a smooth finish with one-half (1/2) inch chamfer on exposed
edges.

E. All exterior below grade concrete structures (utility vaults, grease traps, manholes, etc.) shall be
provided with exterior waterproofing. Waterproofing shall be hot-fluid applied rubberized-asphalt
waterproofing membrane with elastomeric sheets at edges, corners, and terminations of membrane
for continuous watertight construction. Apply in Iayers and reinforce as required to provide uniform
seamless membrane minimum 4mm thickness. Also, seal penetrations into and out of the structure
watertight. Provide Link-Seal modular seal or equal.

28. NOISE, VIBRATION OR OSCILLATION

A. All work shall operate under all conditions of Ioad without any sound or vibration which is
objectionable in the opinion of the Engineer. In case of moving machinery, sound or vibration
noticeable outside of room in which it is installed, or annoyingly noticeable inside its own room, will be
considered objectionable. Sound or vibration conditions considered objectionable by the Engineer
shall be corrected in an approved manner by the Contractor at his expense.

B. All equipment subject to vibration and/or oscillation shall be mounted on vibration supports whether
indicated or not suitable for the purpose of minimizing noise and vibration transmission, and shall be
isolated from external connections such as piping, ducts, etc. by means of flexible connectors,
vibration absorbers, or other approved means. Unitary equipment, such as small room heating units,
small exhaust fans, etc., shall be rigidly braced and mounted to wall, floor or ceiling as required and
tightly gasketed and sealed to mounting surface to prevent air Ieakage and to obtain quiet operation.
Flush and surface mounted equipment such as diffusers, grilles, etc., shall be gasketed and affixed
tightly to their mounting surface.

C. The Contractor shall provide supports for all equipment furnished by him. Supports shall be liberally
sized and adequate to carry the load of the equipment and the Ioads of attached equipment, piping,
etc. All equipment shall be securely fastened to the structure either directly or indirectly through
supporting members by means of bolts or equally effective means. If strength of supporting structural
members is questionable, contact Engineers.

29. ACCESSIB?LITY

A. The Contractor shall be responsible for the sufficiency of the size of shafts and chases, the adequate
clearance in double partitions and hung ceilings for the proper installation of his work. He shall
cooperate with all others whose work is in the same space. Such spaces and clearances shall,
however, be kept to the minimum size required.
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B. The Contractor shall Iocate and install all equipment so that it may be serviced, and maintained as
recommended by the manufacturer. Allow ready access and removal of the entire unit and/or parts
such as valves, filters, fan belts, motors, prime shafts, etc.

C. The Contractor shall provide access panels for each concealed valve, control damper or other device
requiring service as shown on engineer's plans or as required. Locations of these panels shall be
identified in sufficient time to be installed in the normal course of work.

30. RESTORATION OF NEW OR EX?STING SHRUBS, PAVING, SURFACES, ETC.

A. The Contractor shall at his expense restore to their original conditions all paving, curbing, surfaces,
drainage ditches, structures, fences, shrubs, existing or new building surfaces and appurtenances,
and any other items damaged or removed by his operations. Replacement and repairs shall be in
accordance with good construction practice and shall match materials employed in the original
construction of the item and shall be to the satisfaction of the Architect and/or Engineer.

31 . MAINTENANCE OF EXISTING UTIL?T?ES AND LINES

A. The Iocations of all piping, conduits, cables, utilities and manholes existing, or otherwise, that comes
within the contract construction site, shall be subject to continuous uninterrupted service with no other
exception than the Owner of the utilities permission to interrupt same temporarily.

B. Utilities and Iines, where known, are indicated on the drawings. Locations and sizes are approximate.
Prior to any excavation being performed, the Contractor shall ascertain that no utilities or Iines are

endangered by new excavation. Exercise extreme caution in all excavation work.

C. If utilities or Iines occur in the earth within the construction site, the Contractor shall probe and Iocate
the Iines prior to machine excavation or blasting in the respective area.

D. Cutting into existing utilities and services where required shall be done in coordination with and only at
times designated by the Owner of the utility.

E. The Contractor shall repair to the satisfaction of the Engineer, any surfaces or subsurface
improvements damaged during the course of the work, unless such improvement is shown to be
abandoned or removed.

F. Machineexcavationshallnotbepermittedwithtenfeetofelectricallinesorlinescarryingcombustible
and/or explosive materials. Hand excavate only.

G. Protect all new or existing Iines from damage by traffic, etc. during construction. Repairs or
replacement of such damage shall be at the sole expense of the party responsible.

32. SMOKE AND FIRE PROOFING

A. The Contractor shall fire and smoke stop all openings made in fire or smoke rated walls, chases,
ceilings and floors in accord with the KBC. Patch all openings around ductwork and piping with
appropriate type material to stop smoke at smoke walls and provide commensurate fire rating at fire
walls, floors, ceilings, roofs, etc. Back boxes in rated walls shall be a minimum distance apart as
allowed by code to maintain the rating. If closer provide rated box or fireproofing in code approved
manner.
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33. MOTORS

A. Motors shall be built in accordance with the Iatest standards of NEMA and as specified. Motors shall
be tested in accordance with standards of A.S.A. C50, conforming to this and all applicable standards
for insulation resistance and dielectric strength.

B. Each motor shall be provided by the equipment supplier, installer or manufacturer with conduit
terminal box, and N.E.C. required disconnecting means as specified or required. Three-phase
motors shall be provided with external thermal overload protection in their starter units. Single-phase
motors shall be provided with thermal overload protection, integral to their windings or external, in
control unit. All motors shall be installed with NEMA-rated starters as specified and shall be
connected per the National Electrical Code.

C. The capacity of each motor shall be sufficient to operate associated driven devices under all
conditions of operation and Ioad and without overload, and at Ieast of the horsepower indicated or
specified. Each motor shall be selected for quiet operation, maximum efficiency and Iowest starting
KVA per horsepower. Motors producing excessive noise or vibration shall be replaced by the
responsible contractor. See Division 26 of Specifications for further requirements related to
installation of motors.

34. CUTTING AND PATCHING

A. The Contractor shall provide his own cutting and patching necessary to install his work. Patching
shall match adjacent surfaces and shall be to the satisfaction of the Architect and Engineer.

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

C. When installing conduit, pipe, or any other work in insulated concrete form (ICF) walls, the
responsible subcontractor for the work shall provide spray foam insulation to patch the rigid insulation
to maintain full integrity of the insulating value of the wall after the mechanical and electrical work is
complete. Furthermore all new work shall NOT be installed in concrete center of wall. All mechanical
and electrical installations shall be on the interior side of the concrete.

35. CURBS, PLATES, ESCUTCHEONS & AIR TIGHT PENETRATIONS

A. In all areas where ducts are exposed and ducts pass thru floors, the opening shall be surrounded by a
4 inch high by 3 inch wide concrete curb.

B. Escutcheon plates shall be provided for all pipes and conduit passing thru walls, floors and ceilings.
Plates shall be nickel plated, of the split ring type, of size to match the pipe pr conduit. Where plates
are provided for pipes passing thru sleeves which extend above the floor surface, provide deep
recessed plates to conceal the pipe sleeves.

C. Seal all duct, pipe, conduit, etc., penetrations through walls and floors air tight. If wall or floor
assembly is rated then use similarly rated sealing method.

36. WEATHERPROOFING
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A. Whereanyworkpierceswaterproofingincludingwaterproofconcrete,themethodofinstallationshall
be as approved by the Engineer before work is done. The Contractor shall furnish all necessary
sleeves, caulking and flashing required to make openings permanently watertight.

37. OPERATING INSTRUCT?ONS, MAINTENANCE MANUALS AND PARTS LISTS

A. Uponcompletionofallworktests,theContractorshallinstructtheOwnerorhisrepresentative(s)fully
in the operations, adjustment and maintenance of all equipment furnished. The time and a Iist of
representatives required to be present will be as directed by the Engineer. Turn over all special
wrenches, keys, etc., to the owner at this time.

B. The Contractor shall furnish three (3) complete bound sets for delivery to the Engineer of typewritten
and/or blueprinted instructions for operating and maintaining all systems and equipment included in
this contract. All instructions shall be submitted in draft, for approval, prior to final issue.
Manufacturer's advertising Iiterature or catalogs alone will not be acceptable for operating and
maintenance instructions.

C. The Contractor, in the instructions, shall include a preventive maintenance schedule for the principal
items of equipment furnished under this contract and a detailed, parts Iist and the name and address
of the nearest source of supply.

D. The Contractor shall frame under Lexan in the main mechanical room all temperature control
diagrams and all piping diagrams.

38. PAINTING

A. In general, all finish painting shall be accomplished under the Painting Section of the specifications by
the Contractor; however, unless otherwise specified under other sections of these specifications, the
following items shall be painted:

(1 ) All exposed piping, valve bodies and fittings (bare and insulated), including hangers, platforms,
etc.

(2) All mechanical equipment not factory finished. Aluminum and stainless steel equipment, motors,
identification plates, tags, etc. shall not be painted. All rust and foreign matter shall be thoroughly
removed from surfaces prior to painting. All baked enamel factory finish of equipment which may
have been scratched or chipped shall be touched up with the proper paint as recommended and
supplied by the manufacturer.

(3) All ductwork exposed in finished areas (bare and insulated), all grilles, diffusers, etc. not factory
finished. Paint the inside surfaces of all interior duct surfaces visible from any register, grille or
diffuser opening on all jobs; surfaces shall receive one (1) prime coat of Rustoleum 1225 red
"galvinoleum" or other approved equivalent primer and rust inhibitor and one (1) coat of
Rustoleum 1579 jet black "Speedy Dry" enamel or approved equivalent applied in accordance
with the manufacturer's recommendations.

(4) All insulated piping, ductwork and equipment shall be properly prepared for painting by the
Contractor where mechanical items are to be painted. In the case of externally insulated duct and
pipe, the Contractor shall provide 6 oz. canvas jacket with fire retardant Iagging. The jacket shall
be allowed to dry properly before applying paint to avoid shrinking after painting and exposing
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unpainted surfaces. The Contractor, at his option, may provide double wall ductwork in lieu of
externally insulated ductwork with canvas jacket and Iagging.

39. ELECTRICAL CONNECTIONS

A. The Contractor shall furnish and install all (1 )temperature control wiring; (2) equipment control wiring
and (3) interlock wiring. The Contractor shall furnish and install all powerwiring complete from power
source to motor or equipment junction box, including power wiring thru starters, and shall furnish and
install all required starters not factory mounted on equipment.

B. The Contractor shall, regardless of voltage, furnish and install all temperature control wiring and all
associated interlock wiring, all equipment control wiring and conduit for the equipment that the
Contractor furnishes. He may, at his option, employ at his own expense, the Electrical Contractor to
accomplish this work.

C. After all circuits are energized and completed, the Contractor shall be responsible for all power wiring,
and all control wiring shall be the responsibility of the Contractor. Motors and equipment shall be
provided for current characteristics as shown on the drawings.

D. The Contractor shall furnish motor starters of the type and size required by the manufacturer for all
equipment provided by him, where such starters are necessary. Starters shall have overloads for
each phase.

40. FINAL CONNECTIONS TO EQUIPMENT

A. The Contractor shall finally connect to mechanical services, any terminal equipment, appliances, etc.,
provided under this and other divisions of the work. Such connections shall be made in strict accord
with current codes, safety regulations and the equipment manufacturer's recommendations. If in
doubt, contact the Engineers prior to installation.

41. REQUIRED CLEARANCE FOR ELECTRICAL EQUIPMENT

A. The NEC has specific required clearances above, in front, and around electrical qear, panels etc.
The Contractor shall not install any piping, ductwork, etc., in the required clearance. If any
appurtenance is located in the NEC required clearance, it shall be relocated at no additional cost.

42. INDEMN?FICAT?ON

A. The Contractor shall hold harmless and indemnify the Engineer, employees, officers, agents and
consultants from all claims, Ioss, damage, actions, causes of actions, expense and/orliability resulting
from, brought for, or on account of any personal injury or property damage received or sustained by
any person, persons, (including third parties), or any property growing out of, occurring, or attributable
to any work performed under or related to this contract, resulting in whole or in part from the
negligence of the Contractor, any subcontractor, any employee, agent or representative.

43. HAZARDOUS MATERIALS

A. The Contractor is hereby advised that it is possible that asbestos and/or other hazardous materials
are or were present in this building(s). Any worker, occupant, visitor, inspector, etc., who encounters
any material of whose content they are not certain shall promptly report the existence and Iocation of
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that material to the Contractor and/or Owner. The Contractor shall, as a part of his work, ensure that
his workers are avvare of this potential and what they are to do in the event of suspicion. He shall also
keep uninformed persons from the premises during construction. Furthermore, the Contractor shall
ensure that no one comes near to or in contact with any such material or fumes therefrom until its
content can be ascertained to be non-hazardous.

B. CMTA, Inc., Consulting Engineers, have no expertise in the determination of the presence of
hazardous materials. Therefore, no attempt has been made by them to identify the existence or
location of any such material. Furthermore, CMTA nor any affiliate thereof will neither offer nor make
any recommendations relative to the removal, handling or disposal of such material.

C. If the work interfaces, connects or relates in any way with or to existing components which contain or
bear any hazardous material, asbestos being one, then, it shall be the Contractor's sole responsibility
to contact the Owner and so advise him immediately.

D. The Contractor by execution of the contract for any work and/or by the accomplishment of any work
thereby agrees to bring no claim relative to hazardous materials for negligence, breach of contract,
indemnity, or any other such item against CMTA, its principals, employees, agents or consultants.
Also, the Contractor further agrees to defend, indemnify and hold CMTA, its principals, employees,
agents and consultants, harmless from any such related claims which may be brought by any
subcontractors, suppliers or any other third parties.

44. ABOVE-CEILING AND FINAL PUNCH LISTS

A. The Contractor shall review each area and prepare a punch Iist for each of the subcontractors, as
applicable, for at Ieast two stages of the project:

(1 ) For review of above-ceiling work that will be concealed by tile or other materials well before
substantial completion.

(2) For review of all other work as the project nears substantial completion.

B. When all work from the Contractor's punch Iist is complete at each of these stages and p3ig to
completing ceiling installations (or at the final punch Iist stage), the Contractor shall request that the
Engineer develop a punch Iist. This request is to be made in writing seven days prior to the proposed
date. After all corrections have been made from the Engineer's punch Iist, the Contractor shall review
and initial off on e? item. This signed-off punch Iist shall be submitted to the Engineer. The
Engineer shall return to the site once to review each punch Iist and all work ? the ceilings being
installed and at the final punch list review.

C. If additional visits are required by the Engineer to review work not completed by this review, the
Engineer shall be reimbursed directly by the Contractor at a rate of $125.00 per hour for extra trips
required to complete either of the above-ceiling or final punch Iists.
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The following is CMTA's guide for Division 20-25 required information relative to the Schedule of Values.
Please utilize all items that pertain to this project and add any specialized system as required. A thorough
and detailed schedule of values will allow for fair and equitable Pay Application approval and minimize any
discrepancies as to the status of the job.

DMSION 20-25 - MECHANICAL Field Representative:
Pro3ect Engineer:
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l Shop Drawings
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r Site Plumbing Work

l VRF Systems

r Insulation

I Controls

r Air Balance

l Factory Start-Up Reports

I Owner Training

l Record Drawings

l O & M Manuals

l Punchlist/Closeout

i- S-che-auled?Value l

l l

l l

l l

l l

l l

I I

l l

1 l

l l

l r

l l

I I

I l

l l
Labor r

l
l

l
l

l
l

l

J

I

r

l
l

i

l

Material 1
1

l
l

l

l
I

l

l

l
1

l
l

1

l
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SECTION 200200

SCOPE OF THE MECHANICAL WORK

1. GENERAL

A. The Mechanical work for this Contract shall include all Iabor, materials, equipment, fixtures,
excavation, backfill and related items required to completely install, test, place in service and deliver
to the Owner the complete mechanical systems in accordance with the accompanying plans and all
provisions of these specifications. This work shall primarily include, but is not necessarily Iimited to
the following:

(1 ) All plumbing site work.

(2) All insulation associated with mechanical systems.

(3) Condensate drainage systems.

(4) Complete heating, ventilation and air conditioning systems.

(5) Complete balancing of air systems.

(6) All applicable services and work specified in Section 2001 00; General Provisions - Mechanical.

(7) All specified or required control work.

(8) Provide all required motor starters, etc. not provided under the electrical sections.

(9) One year guarantee of all mechanical equipment, materials and workmanship.

(10) Thorough instruction of the owner's maintenance personnel in the operation and maintenance of
all mechanical equipment.

(11 ) Thorough coordination of the installation of all piping, equipment and any other material with other
trades to ensure that no conflict in installation.

(12) Approved supervision of the mechanical work.

(13) Excavation, backfilling, cutting, patching, sleeving, concrete work, etc., required to construct the
mechanical systems.

(14) Prior to submitting a bid, the Contractor shall contact all serving utility companies to determine
exactly what each utility company will provide and exactly what is required of the Contractor and
shall include such requirements in his base bid.

(15) Procurementofallrequiredpermitsandinspections,includingfeesforallpermitsandinspection
services and submission of final certificates of inspection to the Engineers (Plumbing, Boiler,
HVAC, etc.).
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(16) Factorystart-upofallmajorequipment(includingterminalHVACequipment)andsubmissionof
associated factory start-up reports to the Engineer.

END OF SECTION
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SECTION 200300

SHOP DRAWINGS, DESCRIPTIVE LITERATURE,
MAINTENANCE MANUALS, PARTS LISTS, SPECIAL KEYS & TOOLS

1. GENERAL

A. The Contractor's attention is directed also to the General and Special Conditions and Section
200100 - General Provisions - Mechanical as well as to all other Contract Documents as they may
apply to his work.

B. The Contractor shall prepare and submit to the Engineer, through the General Contractor and the
Architect (where applicable) within thirty (30) days after the date of the Contract, a minimum of seven
(7) copies of all shop drawings, certified equipment drawings, installation, operating and maintenance
instructions, samples, wiring diagrams, etc. on all items of equipment specified hereinafter.

C. Submittal data shall include specification data including metal gauges, finishes, accessories, etc.
Also, the submittal data shall include certified performance data, wiring diagrams, dimensional data,
and a spare parts Iist. Submittal data shall be reviewed by the Engineer before any equipment or
materials is ordered or any work is begun in the area requiring the equipment.

D. All submittal data shall have the stamp of approval of the Contractor submitting the data as well as the
General Contractor and the Architect (if applicable) to show that the drawings have been reviewed by
the Contractor. Any drawings submitted without these stamps of approval may not be considered and
will be returned for proper resubmission.

E. It shall be noted that review of shop drawings by the Engineer applies only to conformance with the
design concept of the project and general compliance with the information given in the contract
documents. In all cases, the Contractor alone shall be responsible for furnishing the proper quantity
of equipment and/or materials required, for seeing that all equipment fits the available space in a
satisfactory manner and that piping, electrical and all other connections are suitably Iocated.

F. The Engineers review of shop drawings, schedules or other required submittal data shall not relieve
the Contractor from responsibility for: adaptability of the item to the project; compliance with
applicable codes, rules, regulations and information that pertains to fabrication and installation;
dimensions and quantities; electrical characteristics; and coordination of the work with all other trades
involved in this project. Any items that differ from the Drawings or Specifications shall be flagged by
the Contractor so the Engineer will be sure to see the item. Do not rely on the Engineer to "catch"
items that do not comply with the Drawings or Specifications. The Contractor is responsible for
meeting the Drawings and Specification requirements, regardless of whether or not something does
not get caught by the Contractor or Engineer during shop drawing reviews.

G. Equipment shall not be ordered and no final rough-in connections, etc., shall be accomplished until
reviewed equipment shop drawings are in the hands of the Contractor. It shall be the Contractor's
responsibility to obtain reviewed shop drawings and to make all connections, etc. in the neatest and
most workmanlike manner possible. The Contractor shall coordinate with all the other trades having
any connections, roughing-in, etc. to the equipment.
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H. If the Contractor fails to comply with the requirements set forth above, the Engineer shall have the
option of selecting any or all items Iisted in the Specifications or on the drawings; and the Contractor
shall be required to furnish all materials in accordance with this Iist.

1. Colors for equipment in other than mechanical spaces shall be selected from the Manufacturer's
standard and factory optional colors. Color samples shall be furnished with the shop drawing
submission for such equipment.

J. Shop Drawing Submittals

(1 ) All submittals for HVAC equipment shall include all information specified. This shall include air
and water pressure drops, RPM, noise data, face velocities, horsepower, voltage motor type,
steel or aluminum construction, and all accessories clearly marked.

(2) All items Iisted in the schedules shall be submitted for review in a tabular form similar to the
equipment schedule.

(3) All items submitted shall be designated with the same identifying tag as specified on each sheet.

(4) Any submittals received in an unorganized manner without options Iisted and with incomplete
data will be returned for resubmittal.

2, SHOP DRAWINGS

Shop Drawings, descriptive Iiterature, technical data and required schedules shall be submitted on the
following:

Grease Trap
VRF Equipment
Pipe Insulation

SPECIAL NOTES:

(1) Upon substantial completion of the project, the Contractor shall deliver to the Engineers (in
addition to the required Shop Drawings) three (3) complete copies of operation and maintenance
instructions and parts lists for each item marked (1 ) above. These documents shall include at
Ieast:

(a) Detailed operating instructions
(b) Detailed maintenance instructions including preventive maintenance schedules.
(c) Addresses and phone numbers indicating where parts may be purchased.

(2) Shop drawings for the Control Systems shall include detailed, scaled plans and schematic
diagrams indicating the function and operation of the system.

3. SPECIAL WRENCHES, TOOLS, ETC.

(1) The Contractor shall furnish, along with equipment provided, any special wrenches or tools
necessary to dismantle or service equipment or appliances installed under the Contract.

Plumbing Fixtures
Piping Materials

THJA 1810 Shop Drawings
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Wrenches shall include necessary keys, handles and operators for valves, cocks, hydrants, etc.
A reasonable number of each shall be furnished.

4, BALANCE REPORTS

A. Upon substantial completion of the project, the Contractor shall submit to the Engineers four (4)
bound copies of the Certified Air and Hydronic Balance Report.

END OF SECTION
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SECTION 200400

DEMOLITION AND SALVAGE

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work. Attention is
also directed to all other sections of the Contract Documents which affect the work of this section and

which are hereby made a part of the work specified in this section.

2. DEMOLIT?ON

A. INTENT

It is the intent of this section to completely remove all components of any existing mechanical system
no Ionger in use that will be open to view in, or will interfere with the operations of the completed
building, or which will, in any way, interfere with project construction. Components of the existing
mechanical systems which do not meet the above criteria, may be abandoned in place in a safe,
workmanlike, code approved manner.

B. HVAC

(1 ) Remove from the project area all piping not to be reused and hangers, specialties, etc. that are
accessible or that become accessible during construction and/orintetfere in any way with any part
of the construction or would be exposed in the completed building.

(2) Remove all temperature controls and related items that are accessible or become accessible
during construction.

(3) Remove all existing heating and ventilating equipment not indicated to be reused from the
building.

(4) The Contractor shall be responsible for the removal and/or relocation of any HVAC piping,
equipment, fittings, valves, etc. which may, in the course of construction, interfere with the
installation of any new and/or relocated Architectural, Structural, Mechanical or Electrical Systems
at no increase in the contract price.

(5) Unless otherwise indicated, the Contractor shall be responsible for the patching and repairing of
all holes, etc. in the ceiling, wall and floors where HVAC equipment is removed.

(6) Unless otherwise noted, when removing equipment sitting on a concrete pad, also remove the
concrete pad and patch and repair floor to match adjacent surfaces.

C. REFRIGERANT RECOVERY

(1 ) The Contractor shall have a Iicensed refrigerant recovery technician evacuate all refrigerants and
Iubricants from all refrigeration equipment being removed in accordance with EPA guidelines and
regulations. The Contractor shall take all necessary precautions to not accidentally vent
refrigerants to the atmosphere. The recovered refrigerant shall be offered to the Owner. If the
Owner refuses it then it becomes the property of the Contractor.

THJA1810 Demolition
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DEMOLIT?ON

D. THERMOSTAT, THERMOMETER, AND MERCURY BEARING DEVICE DISPOSAL

(1) The Contractor shall dispose of all mercury bearing materials in accordance with state and
federal guidelines. The Contractor shall take all necessary precautions to not accidentally allow
mercury to be released from the device during demolition.

3. SALVAGE

A. It is the intent of this section to deliver to the owner all components of any mechanical system which
may be economically reused by him. The Contractor shall make every effort to remove reusable
components without damage and deliver them to a Iocation designated by the Owner.

B. Components to be delivered to the owner shall be specifically identified bythe owner's representative
prior to beginning the demolition.

C. Other items become the property of the Contractor and are to be removed from the site.

END OF SECTION
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COORDINATION

SECTION 200500

COORDINAT?ON AMONG TRADES, SYSTEMS INTERFACING
AND CONNECTION OF EQUIPMENT FURNISHED BY OTHERS

1 . COORDINATION

A. The Contractor is expressly directed to read the General Conditions and all detailed sections of these
specifications for all other trades and to study all drawings applicable to his work, including
Architectural and Structural drawings, to the end that complete coordination between trades will be
affected. Special attention shall be given to the points where ducts or piping must cross other ducts
or piping, where Iighting fixtures must be recessed in ceilings, and where ducts, piping and conduit
must fur into walls, soffits, columns, etc. It shall be the responsibility of the Contractor to leave the
necessary room for other trades. No extra compensation will be allowed to cover the cost of
removing piping, conduit, ducts, etc., or equipment found encroaching on space required by others.

B. The Contractor shall be responsible for coordination with the Electrical trade to insure that he has
made provision for connections, operational switches, disconnect switches, fused disconnects, etc.
for electrically operated equipment provided under this division of the specifications, or called for on
the plans.

C. If any discrepancies occur between accompanying drawings and these specifications and drawings
and specifications covering other Contracts, each trade shall report such discrepancies to the
Architect far enough in advance so that a workable solution can be presented. No extra payment will
be allowed for relocation of piping, ductwork, conduit, and equipment not installed in accordance with
the above instructions, and which interfered with work and equipment of other trades.

D. In all areas where air diffusers and lighting fixtures are to be installed, the Contractor shall coordinate
their respective construction and installations so as to provide a combined symmetrical arrangements.

2. INTERFACING

The Contractor shall insure that coordination is affected relative to interfacing of systems. Some interface
points are (but not necessarily all):

A. Connection of all controls to equipment.

B. Electrical power connections to electrically operated (or controlled) equipment.

3. RECORD DRAWINGS

A. RECORD DRAWINGS - Each Contractor shall insure that any deviations from the Coordination
Drawings are recorded as they occur, in red erasable pencil on Coordination Drawings kept at the
jobsite. Upon completion of a particular phase, the Mechanical Contractor shall incorporate all
field deviations into the Coordination Drawings to be utilized as Record Drawings. The Engineer
shall review the Record Documents from time to time to insure compliance with this specification.
Compliance shall be a contingency of final payment. Pay particular attention to the Iocation of

under floor sanitary and water Iines, shut-off valves, cleanouts and other appurtenances important
to the maintenance and operation of Mechanical Systems. Also, pay particular attention to
Deviations in the Control Systems and all exterior utilities. Keep information in a set of drawings
set aside at the job site especially for this purpose. The Record Drawings shall be distributed
electronically (on CD) to the Construction Manager, Owner, Architect and Engineer for their
Records.

THJA1810 Coordination

200500 - 1



WCPS: SOUTHSIDE CAFETERIA / KITCHEN ADDITION

KDE PROJECT NO. BG-18-329

SECTION 200500

COORDINAT?ON

END OF SECTION
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SLEEVING

SECTION 201100

SLEEVING, CUTTING, PATCHING AND REPAIRING

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work. Attention is
also directed to all other sections of the Contract Documents which affect the work of this section and

which are hereby made a part of the work specified in this section.

B. The Contractor shall be responsible for all openings, sleeves, trenches, etc., that he may require in
floors, roofs, ceilings, walls, etc., and shall coordinate all such work with the General Contractor and
all other trades. Coordinate with the General Contractor, any openings which he is to provide before
submitting a bid proposal in order to avoid conflict and disagreement during construction. Improperly
Iocated openings shall be reworked at the expense of the Contractor.

C. The Contractor shall plan his work ahead and shall place sleeves, frames or forms through all walls,
floors and ceilings during the initial construction, where it is necessary for piping, ductwork, conduit,
etc., to go through; however, when this is not done, the Contractor shall do all cutting and patching
required for the installation of his work, or he shall pay other trades for doing this work when so
directed by the Engineer. Any damage caused to the buildings by the workmen of the responsible
Contractor must be corrected or rectified by him at is own expense.

D. The Contractor shall notify other trades in due time where he will require openings or chases in new
concrete or masonry. He shall set all concrete inserts and sleeves for his work. Failing to do this, he
shall cut openings for his work and patch same as required at his own expense.

E. The Contractor shall be responsible for properly shoring, bracing, supporting, etc., any existing and/or
new construction to guard against cracking, settling, collapsing, displacing or weakening while
openings are being made. Any damage occurring to the existing and/or new structures, due to failure
to exercise proper precautions or due to action of the elements shall be promptly and properly made
good to the satisfaction of the Engineer.

F. All work improperly done or not done at all as required by the Mechanical Trades in this section, will
be performed by the Contractor at the direction of the trade whose work is affected.

2. SLEEVES, PLATES AND ESCUTCHEONS

A. The Contractor shall provide and Iocate all sleeves and inserts required for his work before the floors
and surface being penetrated are built, otherwise the Contractor shall core drill for pipes where
sleeves and inserts were not installed, or where incorrectly Iocated. Core drilling is the only
acceptable alternative to sleeves. Do not chisel openings. Where sleeves are placed in exterior walls
or in slabs on grade, the space between the pipe or conduit and the sleeves shall be made completely
and permanently water tight.

B. Pipe that penetrates fire and/or smoke rated assemblies shall have sleeves installed as required by
the manufacturer of the rating seal used.

C. At all other Iocations either pipe sleeves or core drilled openings are acceptable.

THJA1810 Sleeving
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SECTION 201100
SLEEVING

D. Where thermal expansion does not occur, the wall may be sealed tight to the pipe or insulation.

E. Insulation, that requires a vapor barrier (i.e., cold water or refrigerant piping, etc.), must be continuous
through the sleeve/cored hole. For other piping, insulation may stop on either side of the sleeve.

F. SIeevesshallbeconstructedof24gaugegalvanizedsheetsteelwithlockseamjointsorSchedule40
pipe. Sleeves in floors shall extend 1 " above finished floor Ievel.

G. Fasten sleeves securely in floors, walls, so that they will not become displaced when concrete is
poured or when other construction is built around them. Take precautions to prevent concrete,
plaster or other materials being forced into the space between pipe and sleeve during construction.

H. In all areas where ducts are exposed and ducts pass thru floors, the opening shall be surrounded by a
4 inch high by 3 inch wide concrete curb.

1. Escutcheon plates shall be provided for all pipes and conduit passing thru walls, floors and ceilings.
Plates shall be nickel plated, of the split ring type, of size to match the pipe or conduit. Where plates
are provided for pipes passing thru sleeves which extend above the floor surface, provide deep
recessed plates to conceal the pipe sleeves.

3. CUTTING

A. All rectangular or special shaped openings in plaster, stucco or similar materials, including gypsum
board, shall be framed by means of plaster frames, casing beads, wood or metal angle members as
required. The intent of this requirement is to provide smooth even termination of wall, floor and ceiling
finishes as well as to provide a fastening means for grilles, diffusers, Iighting fixtures, etc.

B. Mechanical, plumbing, and fire protection contractors shall coordinate all openings in new and existing
masonry walls with the General Contractor; and, unless otherwise indicated on the Architectural
drawings, provide Iintels for all openings required for the work (Louvers, wall boxes, exhaust fans,
etc.). Lintels shall be sized as follows:

(1 ) New Openings under 48" in width: Provide one 3-1/2" x 3-1/2" x 3/8" steel angle for each 4" of
masonry width. Lintel shall have 8" bearing on either side.

(2) New Openings 48" to 96" in width: Provide one 3-1/2" x 6" x 3/8" steel angle for each 4" of
masonry width. Lintel shall have 8" bearing on either side.

(3) New Openings over 96" in width: Consult the Project Structural Engineer.

C. No cutting is to be done at points or in a manner that will weaken the structure and unnecessary
cutting must be avoided. If in doubt, contact the Engineer.

D. Pipe openings in slabs and walls shall be cut with core drill. Hammer devices will not be permitted.
Edges of trenches and Iarge openings shall be scribe cut with a masonry saw.

E. Openings in metal building walls shall be made in strict accord with building suppliers
recommendations.
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SLEEVING

4. PATCHING AND REPA?RING

A. Patching and repairing made necessary by work performed under this division shall be included as a
part of the work and shall be done by skilled mechanics of the trade or trades for work cut or
damaged, in strict accordance with the provisions herein before specified for work of Iike type to
match adjacent surfaces and in a manner acceptable to the Engineer.

B. Where portions of existing Iawns, shrubs, paving, etc. are disturbed for installation of work of this
Division, such items shall be repaired and/or replaced to the satisfaction of the Engineer.

C. Where the installation of conduit, ducts, piping, etc. requires the penetration of fire or smoke rated
walls, ceilings or floors, the space around such conduit, duct, pipe, etc., shall be tightly filled with an
approved non-combustible fire insulating material satisfactory to maintain the rating integrity of the
wall, floor or ceilings affected.

D. Where ducts penetrate fire rated assemblies, fire dampers shall be provided with an appropriate
access door.

E. Where piping penetrates exterior walls, the wall openings around the pipes shall be sealed water and
weather tight.

F. Piping passing through floors, ceilings and walls in finished areas, unless otherwise specified, shall be
fitted with chrome plated brass escutcheons of sufficient outside diameter to amply cover the sleeved
openings and an inside diameter to closely fit the pipe around which it is installed.

G. Stainless steel collars shall be provided around all ducts, Iarge pipes, etc., at all wall penetrations;
both sides.

H. Where ducts, pipes, and conduits pass through interior or exterior walls, the wall openings shall be
sealed air tight. This shall include sealing on both sides of the wall to insure air does not enter or exit
the wall cavity. This is especially critical on exterior walls where the wall cavity may be vented to the
exterior.

I. When installing conduit, pipe, or any other work in insulated concrete form (ICF) walls, the
responsible subcontractor for the work shall provide spray foam insulation to patch the rigid insulation
to maintain full integrity of the insulating value of the wall after the mechanical and electrical work is
complete. Furthermore all new work shall NOT be installed in concrete center of wall. All mechanical
and electrical installations shall be on the interior side of the concrete.

END OF SECTION
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PIPE, PIPE FITTINGS AND PIPE SUPPORT

SECTION 201300

PIPE, PIPE FITT?NGS AND PIPE SUPPORT

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work. Attention is
also directed to all other sections of the Contract Documents which affect the work of this section and

which are hereby made a part of the work specified in this section.

B. When a pipe size is not indicated, the Contractor shall request the pipe size from the Engineers. All
piping shall be installed straight and true, parallel or perpendicular to the building construction. Piping
shall be installed so as to allow for expansion without damage to the building finishes, structure, pipe,
equipment, etc., use offsets, U-bends or expansion joints as required. Where a section of piping is not
indicated but is obviously required for completion of the system, the Contractor shall provide same at
no additional cost to the project. No mitered joints or field fabricated pipe bends shall be accepted.
Pipe shall clear all windows, doors, Iouvers and other building openings.

C. All pipe shall be supported in a neat and workmanlike manner and wherever possible, parallel runs of
horizontal piping shall be grouped together on trapeze type hangers. Vertical risers shall be
supported at each floor Iine with approved steel pipe riser clamps. The use of wire or perforated
metal to support pipes will not be permitted. Hanging pipes from other pipes shall not be permitted.
Spacing of pipe supports shall not exceed eight feet for pipes up to 1-1/4 inches and ten feet on all
other piping. Small vertical pipes (1 inch and Iess) shall be bracketed to walls, structural members,
etc. at four (4) foot intervals so as to prevent vibration or damage by occupants. Insulated piping shall
be supported on a rigid insulation block at each hanger so as to prevent crushing of insulation by
hangers. Hangers shall pass completely around the insulation jacket and a steel protective saddle
shall be applied to prevent compression of the insulation. (Refer to Specifications Section entitled
INSULATION-MECHANICAL).

D. Where piping rests directly on a hanger, clip, bracket or other means of support, the support element
shall be of the same material as the pipe, (e.g., copper to copper, ferrous to ferrous, etc.) or shall be
electrically isolated one from the other so as to prevent pipe damage by electrolysis. Pay particular
attention and do not allow copper pipe to rest on ferrous structural members, equipment, etc. without
electrolytic isolation.

E. In general, piping shall be installed concealed except in Mechanical, Janitor Rooms, etc. unless
otherwise indicated, and shall be installed underground or beneath concrete slabs only where
indicated. All Iines at ceilings shall be held as high as possible and shall run so as to avoid conflicts
with other trades, and to facilitate the Owner's use and maintenance. Location of pipe in interior
partitions shall be carefully coordinated with whoever will construct the partitions after the piping is in
place. Where exposed risers occur they shall be kept as close to walls as possible.

F. Installation of pipe shall be in such a manner as to provide complete drainage of the system toward
the source.

G. Piping carrying water or other fluids subject to freezing shall not be installed in Iocations subject to
freezing; if in doubt, consult Engineer.

THJA1810 Pipe, Pipe Fittings, and Pipe Support
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SECTION 201300

PIPE, PIPE FITTINGS AND PIPE SUPPORT

H. Piping for all drainage systems shall be installed to permit flow, trapping, and venting in accord with
current codes and sound practice.

I. All cast iron soil pipe and fittings shall be coated inside and out with coal tar varnish.

J. Non-metallic piping shall be installed in strict accordance with the manufacturer's instructions. If no
such instructions are available, consult Engineers.

K. Nipples shall be of the same material, composition and weight classification as pipe with which
installed.

L. 1/Vhere piping is not indicated on the plans, but is obviously or apparently required, contact the
Engineers prior to submission of a bid proposal.

M. Pay particular attention to conflict of piping with other work. Do not install until conflict is resolved. If
necessary, contact Engineers.

N. Piping materials in each system shall, to the extent practicable, be of the same material. Frequent
changes of material (for example, from copper to steel) shall be avoided and in no case shall be
accomplished without use of insulating unions and permission of the Engineers.

0. Apply approved pipe dope (for service intended) to all male threaded joints. Pay particular attention to
dope for fuel gas Iines. The dope shall be listed for such use.

P. All piping shall be capped or plugged during erection as required to keep clean and debris and
moisture free.

Q. Provide expansion joints where shown on the plans and where required by good practice. Expansion
joints shall be guided and anchored in accordance with the recommendations of the Expansion Joint
Manufacturer's Association.

R. Where plastic pipe penetrates a fire rated assembly, it shall be replaced with a metal threaded
adapter and a metal pipe per code.

S. Foam Core PVC is not permitted

T. Where piping penetrates interior or exterior walls, the wall shall be sealed air tight. Refer to the
sleeving, cutting, patching and repairing section of the specifications for additional requirements.

2. UNIONS AND FLANGES AND WELDED TEES

A. Screwed unions, soldered unions or bolted flanges shall be provided as required to permit removal of
equipment, valves and piping accessories from the piping system. Keep adequate clearances for coil
removal, rodding, tube replacement, motorlubrication, filter replacement, etc. Flanged joints shall be
assembled with appropriate flanges, gaskets and bolting. Gaskets for steam piping systems shall be
flexitalic spiral wound type. The clearance between flange faces shall be such that the connections
can be gasketed and bolted tight without imposing undue strain on the piping system.

B. Dielectric insulating unions or couplings shall be used wherever the adjoining materials being
connected are of dissimilar metals such as connections between copper and steel pipe.

THJA1810 Pipe, Pipe Fittings, and Pipe Support
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PIPE, PIPE FITTINGS AND PIPE SUPPORT

C. Tee connections for welded pipe shall be made up with welding fittings. Where the size of the side
outlet is such that a different connection technique than on the run is required, a weldolet, sockolet, or
threadolet type fitting may be used for the branch in place of reducing tees only where the branch is
2/3 the run size or smaller.

3. SPECIF?CAT?ONS STANDARDS

All piping and material shall be new, made in the United States and shall conform to the following
minimum applicable standards:

A. Steel pipe; ASTM A-120, A-53 Grade A, A-53 Grade B.

B. Copper tube; Type K, L, M; ASTM B88-62; Type DWV ASTM B306-62.

C. Cast iron soil pipe; ASA A-40.1 and CS 188-59.

D. Cast iron screwed fittings; ASA B16.4.

E. Welding fittings; ASA B16.9.

F. Castbrassandwroughtcopperfittings;ASAB16.18.

G. Cast brass drainage fittings; ASA B"l6.23.

H. Solder; Handy and Harmon, United Wire and Supply; Air Reduction Co. or equivalent.

1. PVC plastic pipe; ASTM D1785.

4. PITCH OF PIPING

All piping systems shall be installed so as to drain to a Iow point. Certain minimum pitches shall be
required for this drainage. For proper flow and/or for proper operation, the following pitches shall be
required:

A. Condensate Drain Lines From Cooling Equipment:

Not Iess than 1/4 inch per foot in direction of flow.

B. All Other Lines:

Provide ample pitch to a Iow point to allow 1 00 percent drainage of the system.

s. APPLICAT?ONS

A. General Notes

(1 ) Where plastic piping penetrates a fire rated assembly, it shall be replaced with a threaded metal
adapter and metal pipe or whatever means necessary to maintain the separation rating in
accordance with Iocal plumbing and fire codes.

THJA 1810 Pipe, Pipe Fittings, and Pipe Support
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PIPE, PIPE FITTINGS AND PIPE SUPPORT

(2) Plastic piping or any materials with a flame and smoke spread rating not approved for plenum use
shall not be permitted in supply, return, relief or exhaust plenums.

B. Domestic Water Piping - Exterior

(1 ) Type "K" hard copper with wrought copper fittings and brazed joints.

(2) Schedule 150 ductile iron piping with cement mortar Iining and rubber gasketed joints.

(3) Schedule 40 PVC pipe, NSF approved for underground domestic cold-water pipe, with solvent
weld joints. All piping and joints shall meet the Kentucky Plumbing Code.

(4) Class 200 PVC. Piping shall meet AWWA C900 requirements, be UL Iisted, Factory Mutual
approved and NSF approved. Joints shall have spigot pipe ends with a flexible elastomeric ring
seated in a groove to provide water tight seal. Minimum burst pressure to be 900 psi when tested
in accordance with ASTM D1599.

C. Sanitary Sewer - Exterior

(1 ) SDR 35 PVC pipe extruded from Type 1 , Grade 1 polyvinyl chloride material. PVC pipe shall
have a bell type fitting on one end. All joints shall be solvent cement type, made in accordance
with the Kentucky Plumbing Code.

(2) Service weight hubless cast iron with manufacturer's approved bands.

D. Fire Protection - Exterior and Interior

Refer to the Fire Protection System section of these specifications.

E. Soil Waste and Vent Piping - General Requirements

(1 ) Water closet floor flanges and ells shall be cast iron regardless whether PVC piping is allowed or
not.

(2) Soil and waste piping serving mechanical rooms, Iaundries and kitchens shall be cast iron
regardless whether PVC piping is allowed or not. Cast iron will also be required at any other
Iocation where waste water temperature can exceed 1 20oF. Cast iron shall extend a minimum of
35' past Iast waste inlet.

F. Soil, Waste and Vent Piping (Below Slab)

(1) Schedule 40 PVC pipe with drainage pattern fittings and solvent cement joints made in
accordance with the Kentucky Plumbing Code. Foam core piping is not permitted.

(2) Service weight hubless cast iron with manufacturer's approved bands.

G. Soil, Waste and Vent Piping (Above Slab)

THJA1810 Pipe, Pipe Fittings, and Pipe Support
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PIPE, PIPE FITTINGS AND PIPE SUPPORT

('1 ) Service weight hubless cast iron pipe with manufacturer's approved bands.

(2) Schedule 40 PVC pipe with drainage pattern fittings and solvent cement joints made in
accordance with the Kentucky Plumbing code.

H. Domestic Cold, Hot and Recirculating Hot Water Piping (Above Slab)

(1) Type "L" hard copper tubing with wrought copper fittings with Iead free solder equivalent in
performance to 95/5. (Maximum Iead content of solder and flux is 2%).

I. Refrigerant Piping

ACR copper tubing with forged or wrought copper fittings and silver soldered joints. Solder must have
a minimum of 15% silver content.

(1) General Installation Notes:

a. Contact Engineer 24 hours prior to installation of refrigerant Iines or evacuation of refrigerant
system.

b. Refrigerant Iines installation must meet HVAC equipment manufacturer's recommendations.

c. While installing or soldering refrigerant Iines, system must continuously be purged with
nitrogen.

d. After system is installed, the refrigerant system must be evacuated to 25 microns for eight
hours.

J. Condensate Drain Lines

(1 ) Schedule 40 PVC with solvent welded fittings.

END OF SECTION
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SECTION 202100

VALVES AND COCKS

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work. Attention is
also directed to all other sections of the Contract Documents which affect the work of this section and

which are hereby made a part of the work specified herein.

B. The Contractor shall provide all valves required to control, maintain and direct flow of all fluid systems
indicated or specified. This shall include, but may not be Iimited to all valves of all types including
balancing cocks, air cocks, Iubricated plug cocks, packed plug cocks, special valves for special
systems, etc., for all Mechanical Systems.

C. All valves shall be designed and rated for the service to which they are applied.

D. The following type valves shall not be acceptable: Zinc, plastic, fiber or non-metallic.

E. Ball valves with temperature and pressure ports are not an acceptable alternative to the balancing
valves specified herein. Valves that do not comply with these specifications shall be removed and
replaced by the Contractor with no increase in contract price.

F. Each type of valve shall be of one manufacturer, i.e., gate valves, one manufacturer, globe valves,
one manufacturer, silent check valves, one manufacturer, etc. The following valve manufacturers
shall be acceptable: Lunkenheimer, Tour & Anderssen, Powell, Nibco, Crane, Jenkins, T & S Brass,
Walworth, Milwaukee, DeZurik, Consolidated Valve Industries, Inc., Victaulic, Bell & Gossett, Flow
Design, Watts.

G. All valves shall comply with current Federal, State and Local Codes.

H. All valves shall be new and of first quality.

I. All valves shall be full Iine size. Valves and hydronic specialties shall not be reduced to coil or
equipment connection size. Size reductions shall be made at the connection to the equipment.

J. Angle stops for plumbing fixtures shall be quarter turn ball type.

2. WORKMANSHIP AND DESIGN

A. Handwheels for valves shall be of a suitable diameter to allow tight closure by hand with the
application of reasonable force without additional Ieverage and without damage to stem, seat and
disc. Seating surfaces shall be machined and finished to insure tightness against Ieakage for service
specified and shall seat freely. All screwed valves shall be so designed that when the screwed
connection is properly made, no intetference with, nor damage to the working parts of the valve shall
occur. The same shall be true for sweat valves when solder or brazing is applied.

3. TYPES AND APPLICATION

A. GATE VALVES
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Gate Valves shall be of the wedge disc type, permit straight Iine flow, complete shut-off and designed
so that when the valve is wide open, it can be packed under pressure. Valves 1-1/2 inches and
smaller shall be bronze, with ends to suit piping and non-rising stem. The valve shall have a deep
stuffing box for Iong contact with the stem, packing gland and filled with high quality packing. Valves
2 inches thru 4 inches shall be iron body bronze mounted with flanged ends and non-rising stem.
Boiler stop valves and valves Iarger than 4 inches shall be iron body bronze mounted flanged ends
with outside screw and yoke with rising stem. Working pressure for bronze valves shall be 150
pounds and iron valves 125 pounds when installed in piping with system pressures up to 100 pounds
per square inch and 250 pounds for 100 pounds per square inch and over. 2" and under NIBCO
T133, greater than 2" NIBCO F619. All gate valves 2" and smaller for use in potable water systems
shall meet federal requirement to be Iead free containing Iess than O.25% Iead by weight of wetted
area. NIBCO F768B.

B. CHECK VALVES

Check Valves shall be horizontal swing type with two piece hinges, disc construction seats to be
bronze and bronze discs or with composition face depending on service and provide silent operation.
Valves 1-1/2 inches and smaller shall be bronze with ends to suit piping, have full area "Y" pattern
body and integral seats. Valves 2 inches and Iarger shall be iron body brass mounted and with
flanged ends. Working pressure for bronze valves shall be 150 psi and iron valves 125 psi when
installed in piping with system pressures up to 100 psi and 250 psi for 100 psi and over. 3" and under
NIBCO T433Y, greater than 3" NIBCO F91 8B (for Iess than 1 00 psi systems) greater than 3" NIBCO
F968B (for 100 psi or greater systems).

C. BALL VALVES (POTABLE WATER)

All valves for use in potable water systems 2" and smaller contain Iess than O.25% Iead by weight and
comply with federal Iead free potable water requirements. Ball valves shall have a removable Iever
handle with vinyl grip, adjustable stem gland screw, reinforced Teflon stuffing box ring, blowout proof
stem, stainless steel or bronze body, reinforced Teflon seats, stainless steel or chrome plate steel ball
as manufactured by Apollo, Aslo, Nibco, Milwaukee, or equivalent. Provide a stem extension so that
they bas of the handle is %" above the insulation similar to Nibseal. NIBCO S-585-66-LF.

D. BALL VALVES (NON-POTABLE)

Ball Valves shall have removable Iever handle with vinyl grip, adjustable stem gland screw, reinforced
Teflon stuffing box ring, blow out proof stem, bronze body, reinforced Teflon seats, chrome plated
steel ball as manufactured by Consolidated Valve Industries, Inc., Lunkenheimer, Apollo, Jenkins,
Nibco or equivalent. Provide a stem extension so that the base of the handle is 1/4" above the
insulation. NIBCO T5800-70.

E. GAUGE COCKS

Straight, Lunkenheimer, Fig. 1 178; 125#; bronze; tee handle. FIP.

F. LUBRICATED PLUG COCKS

THJA 1810 Valves and Cocks
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VALVES AND COCKS

2" and under; Homestead Fig. 601 ; 1 50#; semi-steel; screwed; 2-1/2" and over; Homestead Fig. 602;
+50#; semi-steel; flanged.

G. PACKED PLUG COCKS

2" and under; DeZurik Fig. 425-S; 1 75#; semi-steel; screwed. 2-1/2" and over; DeZurik Fig. 425-F;
1 75#; semi-steel; flanged.

END OF SECTION
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SECTION 202110

ACCESS TO VALVES, EQUIPMENT, FILTERS, ETC.

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Requirements-
Mechanical and to all other Contract Documents as they apply to this branch of the work. Attention is
also directed to all other sections of the Contract Documents which affect the work of this section and

which are hereby made a part of the work specified herein.

B. All mechanical equipment shall be installed in a manner which allows ready access to all components
requiring service, adjustments, shutoff, etc.

C. Filters shall be accessible, removable and replaceable without disconnecting mounting brackets,
piping, wiring, etc.

D. All oil cups, grease cups, grease fittings, etc. shall be accessible without disassembly of equipment,
piping, ductwork, etc. (Extended oilers or grease fittings may be required).

E. Provide access doors or panels for all equipment, valves, dampers, filters, fire dampers, etc. in
concealed spaces not otherwise provided with suitable access. (Lay-in ceilings shall be considered
acceptable access; splined or drywall ceilings shall not).

F. All valves, unions, strainers, cleanouts, volume dampers, and test points shall be accessible.

G. Access panels in Iay-in ceilings shall be labeled with a Iamacoid plate to indicate Iocation of
equipment, filters, valves, etc.

H. Access panels in fire rated walls shall bear the same rating as the wall.

I. Each fire damper shall be provided access through the duct to allow reset of the damper. This may
be either a gasketed sheet metal panel over a suitable opening or a factory built access panel. The
panel shall be at Ieast one and one-half (12) inch Iarger than the opening all around and shall be held
in place with sheet metal screws sufficiently to insure that it is air tight. Manually check the size and
Iocation of each of these openings to insure that the fire damper may be manually reset by use of
hand only.

2. ACCESS DOORS

F<efer to Sheet Metal and Flexible Duct section of the specifications.

END OF SECTION

THJA1810 Access to Valves

202110-1



WCPS: NORTHSIDE & SOUTHSIDE HVAC REPLACEMENT
KDE PROJECT NO. BG-16-007

SECTION 202200

INSULATION - MECHANICAL

SECTION 202200

INSULATION - MECHANICAL

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work. Attention is
also directed to all other sections of the Contract Documents which affect the work of this section and

which are hereby made a part of the work specified herein.

B. Work under this section shall include all Iabor, equipment, accessories, materials and services
required to furnish and install all insulation, fittings and finishes for all mechanical systems specified
herein and/or as indicated.

C. Application of insulation materials shall be done in accordance with manufacturer's written
recommendations. Where thickness of insulation is not specified, use applicable thickness
recommended by manufacturer for specific use. Insulation shall be applied by a company regularly
engaged in the application ofinsulation and any work deemed unacceptable by the Engineers shall be
removed and properly installed at the expense of the Contractor.

2. MANUFACTURERS

A. Insulation shall be as manufactured by Manville, Knauf, CertainTeed, Owens-Corning, Armacell or
other approved equivalent. Insulation sundries, adhesives, and jackets/covers shall be as made by
Benjamin Foster, Zeston, Speedline, Proto, Childers, Vimasco or approved equivalent.

3. FIRE RATINGS AND STANDARDS

A. Insulations, jackets and facings shall have composite fire and smoke hazard ratings as tested by
ASTM E-84, NFPA 255 and UL 723 procedures not exceeding Flame Spread 25, Smoke Developed
50.

B. Adhesives, mastics, tapes and fitting materials shall have component ratings as Iisted above.

C. All products and their packaging shall bear a Iabel indicating above requirements are not exceeded.

4. GENERAL APPLICATION REQUIREMENTS

A. Insulation shall be applied on clean, dry surfaces in a neat and workmanlike manner reflecting the
best current practices in the trade. Insulation shall not be applied to piping, ductwork or equipment
until tested, inspected and released for insulation.

B. All insulation shall be continuous through walls, ceiling openings and sleeves. However, insulation
shall be broken through fire walls. All covered pipe and ductwork is to be Iocated a sufficient distance
from walls, other pipe, ductwork and other obstacles to permit the application of the full thickness of
insulation specified. If necessary, extra fittings and pipe are to be used. No noticeable deformation of
insulation or discontinuity of vaporseal, where required, will be accepted.

C. "Concealed", where used herein, shall mean hidden from sight as in trenches, chases, furred spaces,
pipe shafts, or above hung finished ceilings. "Exposed" shall mean that piping or equipment is not

THJA1810 Insulation - Mechanical

202200 - 1



WCPS: NORTHSIDE & SOUTHSIDE HVAC REPLACEMENT

KDE PROJECT NO. BG-16-007

SECTION 202200

INSULATION - MECHANICAL

"concealed" as defined above. Piping and equipment in service tunnels, mechanical equipment
rooms, storage areas, or unfinished rooms is to be considered as "exposed".

D. Existing and/or new insulation removed and/or damaged during course of construction shall be
repaired or replaced as directed by the Engineer.

E. Vapor barrier jackets shall be applied with a continuous unbroken vapor seal. Do not use staples thru
the jacket. NO EXCEPTIONS!

F. All insulation shall be installed with joints butted firmly together.

G. The Contractor shall insure that all insulation (piping, ductwork, equipment, etc.) is completely
continuous along all conduits, equipment, connection routes, etc. carrying cold fluids (air, water, other)
and that condensation can, in no way, collect in or on the insulation, equipment, conduits, etc. Any
such occurrence of condensation collection and/or damage therefrom shall be repaired solely at the
expense of the Contractor.

s. PIPING SYSTEMS

A. GENERAL

(1 ) Bevel insulation and jacket at all points where insulation terminates at unions, flanges, valves and
equipment. Note: Applies to hot water Iines only; cold water Iines require continuous insulation.

(2) Pipe insulation shall extend around valve bodies to ensure no condensation drip or collection.

(3) Factory molded fittings may be installed in Iieu of built-up fittings. Jackets to be the same as
adjoining insulation. Insulated fittings must have same or better K factors than adjoining straight
run insulation.

(4) Valves, flanges and unions shall only be insulated when installed on piping whose surface
temperature will be at or below the dew point temperature of the ambient air.

(5) Insulation shall not extend through fire and smoke walls. A UL-Iisted penetration system shall be
used for each fire or smoke wall penetration in accordance with KBC. Materials used such as
caulk, sleeves, etc. shall be manufactured by 3M, Hilti, or equal.

B. INSULATION SHIELDS

(1 ) Metal insulation shields are required at all pipe hangers where the piping is insulated. Metal
shields shall be constructed of galvanized steel, formed to a 180 degree arc. Insulation shields
shall be the following size:

THJA1810 Insulation - Mechanical
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II 1 2" AND GREATER I 14 r 24" 11
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C. INSULATION MATERIAL (FOR THE FOLLOWING SYSTEMS)

Insulation shall be Owens-Corning Model 25ASJ/SSL, or approved equivalent fiberglass pipe
insulation with an all service jacket. The insulation shall be a heavy density, pipe insulation with a K
factor .23 at 75oF mean temperature. The insulation shall be wrapped with a vapor barrier jacket
approved manufacturers are Iisted in section 2. Manufacturers. The jacket shall have an inside foil
surface with self sealing Iap and a water vapor permeability of .02 perm/inch. All circumferential joints
shall be vapor sealed with butt strips. All insulation shall be installed in strict accordance with the
manufacturers' recommendations. The following pipes shall be insulated with the thickness of
insulation as noted.

(1) Domestic Cold Water

a. Piping 3 " or less - use 1/2" thick insulation. Provide an additional !/!" layer of insulation
3" above and 3" below vertical pipe supports.

(2) Domestic 11 0oF Hot Water and 1 lOoF Recirculating Hot Water. (If heat traced, see below)

a. Piping l M" or less - use 1 !/i" thick insulation.

b. Piping2"orgreater-use2"thickinsulation.

(3) Domestic 1 40oF Hot Water and l 40oF Recirculating Hot Water. (If heat traced, see below)

a. Piping 1 !/;i" or less - use 1 !/2" thick insulation.

b. Piping2"orgreater-use2"thickinsulation.

(4) Condensate Drain Lines.

a. Piping 1 %" or Iess - use 1/2" thick insulation

b. Piping 2" or greater - use 1 " thick insulation

(5) Refrigerant Liquid and Suction Lines - Interior & Exterior

IMCOA, Nomaco, or Armacell closed cell polyethylene, 1 .5 Lbs/Ft" density, 0.24 BTU-Hr.-Ft3-oF/in
at 75oF thermal conductivity, zero vapor permeance, 25/50 flame and smoke spread per NFPA
90 requirements. Elastomeric closed cell insulations that meet the above requirements are also
allowed. Install insulation per the manufacturer's requirements. Provide UV protective coating for
all exterior refrigerant Iines.

a. All pipe sizes: 1 '!/i" thick

END OF SECTION
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SECTION 202400

IDENT?F?CATIONS, TAGS, CHARTS, ETC.

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work. Attention is
also directed to all other Contract Documents which affect the work of this section and which are

hereby made a part of the work specified herein.

2. VALVE TAGS AND CHARTS

A. Provide and install on each valve in the Mechanical Systems a 1 -1/2" diameter circular brass tag fitted
to each valve so that it cannot be removed. Each tag shall be embossed consecutively with Ietter and
number identifiers as to system and purpose respectively. Letter identifiers shall be as follows:

DCW

DHW

RHW

Domestic Cold Water

Domestic Hot Water

Recirculating Hot Water

Number identifiers shall be determined by the Contractor sequentially. For example, valve No. HC-1
may be maintenance stops for fan coil units. HC-2 maintenance stops for air heaters, etc.

B. Provide three (3) copies of typewritten valve charts indicating each valve identifier, the valves purpose
and its Iocation. For example: "HC-I Fan Coil Maintenance Stop-one valve at supply and return of
each fan coil unit." One (1 ) copy of this chart shall be mounted in suitable wood frame(s) with clear
plastic or glass covers in a conspicuous Iocation in the Mechanical Room. Two other copies shall be
turned over to the Engineers.

C. Where more than one major Mechanical room is indicated for the project, install mounted valve
schedule in each major Mechanical Room, and repeat only main valves which are to be operated in
conjunction with operations of more than single Mechanical Room.

3. PIPING IDENTIF?CATION

A. GENERAL

(1 ) All exposed piping installed shall be painted according to the color coding chart hereinafter
specified. In addition, provide stenciled markers and arrows indicating direction of flow on all
piping installed under this Contract after the piping has been painted. Markers and arrows shall
be painted on the piping using machine cut stencils. All Ietters shall be sprayed using fast drying
Iacquer paint. All markers and arrows shall be properly oriented so that descriptive name may be
easily read from the floor. At the Contractor's option, Setmark or equivalent manufactured
marking system may be substituted for field marking. The following table describes the size of
the color field and size of the identification Ietter which shall be used for pipes of different outside
pipe diameters.

THJA1810 Identifications
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r

l

r

I
l

t

OUTSIDE DIAMETER OF

PIPE

OR COVERING

INCHES

3/4 TO 1-1/4

1-1/2 TO 2

2-1/2 TO 6

8TO10

OVERIO

l

r

l
l

l

l

LENGTH OF COLOR

FIELD

INCHES

8

8

12

24

32

l
l

l

r

l
l

SIZE OF LETTERS

INCHES

1/2

3/4

1-1/4

2-i/2

3-1/2

l
l

1

l
l

l

(2) "Concealed", where used herein, shall mean hidden from sight as in trenches, chases, furred
spaces, pipe shafts, or above hung finished ceilings. ?Exposed" shall mean that piping or
equipment is not "concealed" as defined above. Pipng and equipment in service tunnels,
mechanical equipment rooms, storage areas, or unfinished rooms is to be considered as
"exposed".

B. PAINTING (REFER ALSO TO ARCHITECTURAL SECTION ON PA?NTING)

(1 ) Paint all equipment and metal surfaces which are not factory finished (and all damaged or rusted
surfaces) in high grade rust proofing machinery enamel. Pay particular attention to flanges,
valves, unions, etc., where condensation may collect.

(2) Paint exposed pipe (whether insulated or bare) and exposed surfaces (tanks, etc.).

(3) All piping shall be painted in accordance with the following color coding chart.

l PIpEr
4
iDomestic Cold Water
i5omestic Hot Water
i Recirculated Hot Water

l PIPE COLOR CODE+
iYellow with Black Letters
iGreen with Black Letters
?mracb Letters
iGreen with Black Letters

l ABBREV?ATION
?
l D.C.W.
l D.H.W.
?

l

l
l

l

l

* Where a pipe is not specifically identified in this table, painting and marking shall be in
accordance with the most recent ANSI Standards.

C. All piping shall be marked. Piping shall be marked not Iess than every l51inear feet above a ceiling
system, every 10 feet in a mechanical room, and at all points where the piping passes through wall or
floors.

4. EQUIPMENT IDENTIFICATION

A. All equipment, except in finished rooms, shall be identified by stenciling the title of the equipment as
taken from the plans in a position that is clearly visible from the floor. The Ietters shall be made with
black paint and shall be not Iess than two inches high. The titles shall be short and concise and
abbreviations may be used as Iong as the meaning is clear. Lamacoid plates are also acceptable. In
finished rooms or outdoors, equipment shall be identified by engraved nameplates.

THJA1810 Identifications
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s. ACCESS THROUGH LAY-IN CEILINGS

A. Mark the ceiling T-bar nearest the ceiling panel access to equipment, valves, damper, filter, duct
heaters, etc., with a small red Iamacoid plate with name of item above ceiling.

END OF SECTION
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HANGERS

SECTION 202500

HANGERS, CLAMPS, ATTACHMENTS, ETC.

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Provisions -
Mechanical and to all other Contract Documents as they apply to this branch of the work. Attention is
also directed to other sections of the Contract Documents which affect the work of this section and

which are hereby made a part of the work specified in this section.

B. Each Contractor's attention is also directed to Section 2C)1 300, Pipe, Pipe Fittings and Pipe Support.

C. This section includes, but is not Iimited to, furnishing and installing dampers, supports, anchors, and
accessories for piping, ductwork, equipment, etc. Furnishing and installing shall be by each trade for
the completion of their work.

D. Power driven anchors and expansion anchors shall be permitted only when permission is granted in
writing by the Architect and Engineer.

2. MATERIALS AND EQUIPMENT

A. Hangers, Clamps, Attachments, Etc.:

l

THJA1810 Hangers
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SIZE SPECIFICATION

1 . Pipe Rings 2" pipe and smaller Adjustable swivel split ring or split pipe ring,
Grinnell Figures 104 and 108, Elcen, Fee &
Mason, or approved equivalent.

2. Pipe Clevis 2-1/2" pipe and Iarger Adjustable wrought Clevis type, Grinnell
Figure 260, Elcen, Fee & Mason, or
approved equivalent.

3. Pipe Clevis All Steel Clevis for insulated pipe, Elcen Figure
12A, Grinnell, Fee & Mason or approved
equivalent.

4. Rise Clamps All Extension pipe or riser clamp, Grinnell
Figure 261 , Elcen, Fee & Mason or
approved equivalent.

5. Beam Clamps and
Attachments

All Grinnell Figure numbers Iisted or, Elcen,
Fee & Mason, or approved equivalent.
Malleable beam clamp with extension piece
figure 229; I-beam clamp figure 131 ; C-
clamp figures 83, 84, 85, 86, 87, and 88.

6. Brackets All Welded steel brackets medium weight,
Grinnell Figure 195, Elcen, Fee & Mason or
approved equivalent.
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17. Concrete Channel Inserts I All Continuous slot inserts, Unistrut, or
approved equivalent. Heavy duty Series P-
3200 or Light Duty Series P-3300 as

THJA 1810 Hangers
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7. Concrete Inserts All Grinnell Figure numbers Iisted or, Elcen,
Fee & Mason or approved equivalent.
Wrought steel insert Figure 280 and wedge
type insert Figure 281.

8. Concrete Fasteners All Self-drilling concrete inserts, Phillips,
Grinnell, Elcen or approved equivalent.

9. Ceiling All Grinnel Figure numbers Iisted or Elcen,
Fee & Mason, or approved equivalent.
Pipe hanger flange Figure 153, adjustable
swinging hanger flange Figure 155, ceiling
flanges Figures 128 and 128R, and
adjustable ceiling flange Figure 116.

10. RodAttachments All Grinnel Figure numbers Iisted or Elcen,
Fee & Mason, or approved equivalent.
Extension piece Figure 157, rod coupling
Figure 136, and forged steel turnbuckle
Figure 230.

11. U-Bolts All Standard, U-bolt, Grinnell Figure 137,
Elcen, Fee & Mason, or approved
equivalent.

12. Welded Pipe Saddles All Pipe covering protection saddle sized for
thickness of insulation, Grinnell Figure 186,
Elcen, Fee & Mason or approved
equivalent.

13. PipeRoll All Adjustable swivel pipe roll, Grinnell Figure
174, Elcen, Fee & Mason, or approved
equivalent.

14. Protection Saddle All 18 gauge sheet metal pipe protection
saddle, Elcen Figure 219, Fee & Mason,
Power Strut, or approved equivalent.

15. Hanger Rods All Steel, diameter of the hanger threading,
ASTM A-107.

16. Miscellaneous

Steel

All Steel angles, rods, bars, channels, etc.,
used in framing for supports and fabricated
brackets, anchors, etc., shall conform to
ASTM-A-7.
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3. INSTALLATION

A. Unless otherwise specifically indicated or hereinafter specified in the specifications, all supporting,
hanging and anchoring of piping, ductwork, equipment, etc., shall be done by each trade as is
necessary for completion of the work and shall be as directed in the following paragraphs:

(1) Supporting and hanging shall be done so that excessive Ioad will not be placed on any one
hangers so as to allow for proper pitch and expansion of piping. Hangers and supports shall be
placed as near as possible to joints, turns and branches.

(2) For concrete construction, utilize adjustable concrete inserts for fasteners. Expansion anchors
and power driven devices may be used when approved in writing by the Architect/Engineer.
Utilize beam clamps for fastening to steel joists and beams and expansion anchors in masonry
construction. When piping is run in joists, piping shall be top mounted on trapeze type hangers
with each pipe individually clamped to trapeze hanger.

(3) Trapeze hangers shall be supported by steel rods of sufficient diameter to support piping from
joists or concrete construction. Where desired or required, piping may be double mounted on
trapeze hangers. Where conditions permit, trapeze hangers may be surface mounted on
exposed joists by means of approved beam clamps, or to concrete construction by means of
approved adjustable inserts or expansion anchors.

(4) Install all miscellaneous steel other than designed building structural members as required to
provide means of securing hangers, supports, etc., where piping does not pass directly below or
cross steel joists.

(5) Piping shall not be supported by the equipment to which it is connected. Support all piping so as
to remove any Ioad or stress from the equipment.

(6) Where piping, etc., is run vertically, approved riser clamps, brackets or other means shall be
utilized at approximately 1 0'-0" center to center minimum and an approved adjustable base stand
or fitting on concrete support base shall be utilized at the base of the vertical run.

(7) Where piping is run along walls, knee braced angle frames or pipe brackets with saddles, clamps,
and rollers (where required) mounted on structural brackets fastened to walls or columns shall be
used.

(8) Support all ceiling hung equipment, with approved vibration isolators.

(9) Where copper tubing is specified, hangers shall be of copper clad type when piping is
uninsulated.

THJA1810 Hangers
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18. Adjustable Spot lnsert All Adjustable spot insert Unistrut, or approved
equivalent, P-3245. Design Ioad 1000 Ibs.
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(10) Uninsulated piping hung from above shall be supported with ring and clevis type pipe hangers.
Uninsulated piping mounted on trapeze and wall bracket type support shall be held in place with
U-bolts. U-bolts shall allow for axial movement in the piping.

(11 ) All insulated piping shall be supported with clevis type and/or pipe roll hangers. Hangers shall be
sized to allow the pipe insulation to pass through the hangers. Install insulation protection
saddles at all hanger locations. Welded pipe saddles shall be installed at all hangers on piping 5"
and Iarger. The pipe saddles shall be sized for the thickness ofinsulation used. Hangers shall fit
snugly around outside of insulation saddles.

('12) Under no conditions will perforated band iron or steel wire driven hangers be permitted.

(13) In general, support piping at the following spacing:

a. Steel and copper piping - s feet intervals for piping 3/4" and smaller. 6 feet intervals for '1 %"
and 1" pipe. 8 f00t !n?ervals for piping 1 %" IO 3". 10 fo0? !nferVals piping 3 %" and Iarger.

b. PVC piping - 4 foot intervals for piping 1 1/2" and smaller. s foot intervals for 2 and 2 %"
piping. 6 foot intervals for 3" pipe and Iarger.

C. Where the manufacturer of the pipe has more strict guidelines, the manufacturer's
recommendations shall be followed.

END OF SECTION
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SECTION 202600

MECHANICAL/ELECTRICAL VIBRATION CONTROLS

1. GENERAL

A. RELATED DOCUMENTS

(1) Drawings and general provisions of the Contract, including General and Supplementary
Conditions, General Mechanical Provisions and Division 1 Specifications Sections, apply to
this section.

B. MANUFACTURERS

(1) Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include:

Mason Industries

Vibration Eliminator Co., Inc.
Vibration Isolation Co., Inc.
Kinetics Noise Control

Vibration Management Corporation - Vimco

C. SUMMARY

('1) This Section includes vibration isolators for mechanical and electrical equipment, duct and
piping systems.

D. SUBMITTALS

(1) Product Data: Indicate types, styles, materials, and finishes for each type of isolator
specified. Include Ioad deflection curves.

2. PRODUCTS

A. VIBRATION ISOLATORS

(1) RubberHangers: Double-deflection type, with molded, oil-resistant rubber or neoprene
isolator elements bonded to formed-steel housings with threaded connections for hanger
rods. Color-code to indicate capacity range.

3. EXECUTION

A. INSTALLATION

(1 ) Install and anchor vibration -control products according to manufacturer's written instructions
and authorities having jurisdiction.

END OF SECTION
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TESTING

SECTION 203100

TESTING, BALANCING, LUBRICATION AND ADJUSTMENTS

1. GENERAL

A. The General Conditions, Instructions to Bidders, Section 20C)100, and other Contract Documents
are a part of this specification and shall be binding on all Mechanical Contractors. It shall be each
Contractor's responsibility to apprize himself of all information pertinent to his work prior to
submitting his proposal. No adjustments will be made in this Contract which is a result of failure
to comply with this requirement.

B. The Engineer, or his authorized representative, shall be notified by the Contractor twenty-four
(24) hours in advance of any tests called for in these specifications or required by others. Any
Ieaks or imperfections found shall be corrected and a new tests run to the satisfaction of the
Engineer or his authorized representative. Upon completion of a test, a written approval of that
part of the work will be given to the Contractor. Only after written approval, signed by the
Engineer, shall the Contractor apply insulation or paint or allow his work to be furred-in. This
written approval, however, does not relieve the Contractor of the responsibilities for any failure
during the guarantee period. The expense of all tests shall be borne by the Contractor, along
with all temporary equipment, materials, gauges, etc. required for tests.

2. PLUMBING

A. Piping shall be tested before being insulated or concealed in any manner. Where Ieaks or
defects develop, required corrections shall be made and tests repeated until systems are proven
satisfactory.

B. The natural gas piping shall be tested in accordance with requirements and/or recommendations
of the Iocal gas company.

3. HEATING, VENTILATING AND AIR COND?TION?NG

A. The test and balance of this system shall be by a contractor who employs only the services of a
certified AABC or independent NEBB firm whose sole business is to perform test and balance
services. The test and balance contractor shall report all deficiencies to the engineer.

B. The Mechanical Contractor shall test all piping before being insulated or concealed in any
manner. Where Ieaks or defects develop, required corrections shall be made and tests repeated
until systems are proven satisfactory. Water piping systems shall be subjected to a hydrostatic
test of not Iess than one hundred pounds and shall be proven tight after a twenty-four (24) hour
test.

C. All motors, bearings, etc. shall be checked and Iubricated as required during start-up procedures.
All automatic, pressure regulating and control valves shall be adjusted. Excessive noise or
vibration shall be eliminated. Provide all start-up documents to Designer prior to any test and
balance services.

D. System balancing, where required, shall be performed only by persons skilled in this work. The
system shall be balanced as often as necessary to obtain desired system operation and results.

E. All fan belts shall be adjusted for proper operation of fans.
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F. All deficiencies observed by the Test and Balance Contractor shall be reported immediately to the
Engineer and Mechanical Contractor.

G. For the purpose of placing the heating, ventilating and air conditioning system in operation
according to design conditions and certifying same, final testing and balancing shall be performed
in complete accordance with AABC Standards for Total System Balance, Volume Six (2002), for
air and hydronic systems as published by the Associated Air Balance Council. The following
systems shall be test and balance:

(1) The exhaust and outside air duct systems associated with each outside air unit. Provide
static pressure profiles thru each system. Static pressure profiles shall include all sections
from the return duct inlet and supply duct outlet of the air handling unit. Show accurate
representation of return, relief, outdoor and economizer damper Iocations. On units equipped
with return air fans; show Iocation and profile of the return fan.

(2) Balance all supply, return and exhaust air grille to within 1 0% of design air flow rate.

(3) Pressure test ductwork if required by Sheet Metal Specification Section 231200.

(4) Adjust all adjustable diffusers to minimize air drafts and eliminate suspended Iight fixture
sway. Furthermore, adjustable diffusers in spaces with ceilings taller than 9 feet shall be
adjusted to eliminate air stratification during heating season.

H. Provide a preliminary test report to the mechanical engineer immediately after the system is air
balanced, or any initial phases are balanced. This report may be hand written. Anticipate visiting
the site again after the engineer has reviewed the report. The engineer may request up to 15
additional static pressure measurements for any air handling system to help resolve any
balancing deficiencies. Include five additional static pressure measurements for each exhaust air
system.

I. The Test and Balance agency shall provide Iifts, scaffolding, etc. as required to balance devices
in areas with high ceilings such as gymnasiums, auditoriums, atriums, cupolas, etc. The Test and
Balance agency may coordinate with the General Contractor or Mechanical Contractor to arrange
for these items to be provided to access high devices, however, it is emphasized the Contractor is
finally responsible for providing the means required to balance all devices.

J. Instruments used for testing and balancing of air and hydronic systems shall have been calibrated
within a period of six months prior to balancing. All final test analysis reports shall include a letter
of certification Iisting instrumentation used and Iast date of calibration.

K. Test and Balance agency is to provide sizing of fan or motor sheaves required for proper balance.
The Mechanical Contractor will purchase and install all sheaves and belts as required. This
includes new and existing equipment.

L. Four (4) copies of the complete test reports shall be submitted to the Consulting Engineer prior to
final acceptance of the project. Preliminary test reports shall be submitted when requested.

M. The Contractor shall provide and coordinate their work in the following manner:
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(1) Provide sufficient time before final completion date so that tests and balancing can be
accomplished.

(2) Provide immediate Iabor and tools to make corrections when required without undue delay.

N. The Contractor shall put all heating, ventilating and air conditioning systems and equipment and
rangehood system into full operation and shall continue the operation of same during each
working day of testing and balancing.

0. The test and balance contractor shall be present during the Engineer's final inspection of the
building, or a separate project review date. The Engineer may request confirmation of the air
balance report by asking for new measurements to be taken at that time. Any information in the
test and balance report may be asked to be reconfirmed.

END OF SECTION
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SECTION 203200

MECHANICAL MAINTENANCE

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work. Attention is
also directed to all other sections of the Contract Documents which affect the work of this section and

which are hereby made a part of the work specified herein.

2. MECHANICAL MAINTENANCE CONTRACT

A. In addition to all other work indicated and specified, the Contractor shall provide the necessary skills
and Iabor to assure the proper operation and to provide all required current preventative maintenance
for all equipment and controls provided under Division 20 for a period of one year after substantial
completion of the contract as defined in these specifications.

B. The Contractor shall receive calls for any and all problems experienced in the operation of the
equipment provided and shall take steps to immediately correct any deficiencies that may exist.

C. The Contractor shall provide monthly inspection of all equipment and record the findings on a check
Iist hereinafter specified.

D. The Contractor shall provide a check Iist and shall post a copy of it in the main mechanical room. The
check Iist shall be a Iist of each piece of equipment found in Division 20 of these specifications. The
check list shall have a space for each of the next 12 months to provide a space for check-off. The
Contractor shall certify on this check Iist that he has examined each piece of equipment and that, in
his opinion, it is operating as intended by the manufacturer, it has been properly lubricated, and that
all necessary current and preventative maintenance has been performed as recommended by the
manufacturer and by good and accepted practice. This check Iist shall be approved in writing by the
Engineers.

E. All equipment that requires repairing shall be immediately serviced and repaired. Since the period of
maintenance runs for one year concurrently with the warranty and guarantee, all parts and Iabor shall
be furnished at no extra cost to the Owner.

F. Control System - Once each month, the Control Sub-Contractor shall check all controls in the building
to ascertain that they are functioning as designed and installed. This shall apply to all thermostats,
aquastats, humidistats, freezestats, and firestats. This portion of the work shall be performed only by
the Sub-Contractor that installed the controls.

G. Filter maintenance shall be a special part of this contract and this Contractor shall inspect all filters
once every month and shall clean or replace filter as necessary.

H. When emergency service is required beyond regular working hours to maintain the system in
operation, the Contractor shall furnish such service.
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I. Failure on the part of the Contractor to comply with all or part of this section of his work, will be
required to relinquish a portion of his original contract sum. In general, that cost will be determined by
the cost incurred by the owners to have work accomplished which should have, by contract, been
accomplished by the Contractor.

END OF SECTION
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SECTION 210100

FIRE PROTECTION SYSTEM

1. GENERAL

A. The General Conditions, Instructions to Bidders, Section 200100, 1. A, and other Contract
Documents are a part of this specification and shall be binding on the Contractor. It shall be the
Contractor's responsibility to apprise himself of all information pertinent to his work prior to
submitting his proposal. No adjustments will be made in this Contract which is a result of failure to
comply with this requirement.

B. No Contractor, other than those regularly engaged in the installation of approved and franchised
automatic sprinkler systems, will be considered or approved for the work under this section of the
specifications. Bidders must have had not Iess than five (5) years experience in the fabrication and
erection of such systems: wet, dry and rack storage types, and shall have completed installations
similar and equivalent in scope to this system under approval by one or more of the recognized
Underwriting Associations in the Insurance Field.

C. Beforesubmittingbid,examineallMechanical,Architectural,andStructuralDrawings,visitthesite
and become acquainted with all conditions that may, in any way whatsoever, affect the execution of
this work. Also, the Contractor shall coordinate with the rating bureau and insuring agency to verify
adequacy of water supply for the proposed sprinkler system extension.

D. The Contractor shall take his own measurements and be responsible for exact size and Iocation of
all openings required for installation of this work. Figured dimensions where indicated are
reasonably accurate and should govern in setting out work. Detailed method of installation is not
indicated. Where variations exist between described work and approved practice, the Engineer
shall be consulted for directive.

E. It is the intent of the Plans and Specifications to provide a general layout only and Iocate major
equipment, piping, etc. Variations in head Iocations, pipe routing, etc., may be anticipated by the
Contractor and shall be coordinated with all other trades and indicated on the drawings and
descriptive Iiterature called for hereinafter. It shall be the express responsibility of the Contractor to
provide all required materials and equipment and perform all work required to install a complete
and approved installation.

F. All materials and methods shall be in accordance with applicable codes, regulations and/or
ordinances and meet approval of Iocal inspection authority and the State Fire Marshal. Also, all
work shall comply with the Iatest editions of the National Board of Fire Underwriters, National Fire
Protection Association, OSHA Regulations, the National Building Code, the Life Safety Code, IMC
Code and the Southern Building Code (Where applicable). The Iocal insuring agency shall review
plans prepared and submitted by the Contractor but shall f'iave no authority to make changes once
work has begun.

G. Allworkperformedunderthissectionshallbeaccomplishedincloseharmonywithallothertrades.
All work not so coordinated shall be removed and reinstalled at the expense of the Contractor.

H. The Contractor shall submit a proposed Iayout to the Engineer prior to submittal to the Fire
Marshal's Office.
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2. SCOPE OF WORK

A. Furnish all material, Iabor, tools, equipment and supervision required for installation of a complete
fire protection and stand pipe system as indicated on the project drawings. Include all necessary
piping, sprinkler heads, test connections, valves, drains, cabinets, siamese connections, fire
hydrants, fire pump, etc.

B. The Contractor shall provide flushing and sterilization of all water lines in accordance with current
Kentucky Plumbing Codes, Rules and Regulations and shall make connection to domestic water
mains in accord with current rules and regulations of the State Department of Sanitary Engineering
and Division of Water.

C. Provide seismic restraints in accordance with the Seismic Restraint specification section 202600.

3. WATER SUPPLIES AND SYSTEM LAYOUT CR?TERIA

A. Where flow and pressure data are available, they are indicated on the project drawings. The
Contractor shall independently verify all such information and notify the engineer of any
discrepancies discovered prior to beginning the work. Where no flow information is indicted on the
project drawings, the Contractor shall obtain it and indicate it on the shop drawing submittal. Piping
systems shall be hydraulically sized based on the most conservative flow information obtained. No
adjustments in the contract amount will be allowed for failure of the Contractor to obtain adequate
flow information.

4. SYSTEM DRAINAGE

A. The entire Sprinkler System (except that part which is below grade and will not freeze) shall be
installed so as to allow 1 00% drainage.

B. All sprinkler branch piping shall be installed so as to drain back to the main riser.

C. Approved 2" drawoff piping shall be provided on sprinkler risers with discharge piping running to
nearest floor drain or open air.

D. Where sprinkler piping is trapped, an approved auxiliary draw-off shall be provided and neatly
installed.

E. All draw-offs shall have a metal tag Iabeled "Sprinkler Drain."

s. INSPECTIONS AND TESTS

A. Furnish all Iabor, equipment and conduct all required tests in the presence of the Owner and
Engineer or designated representative.

B. All piping and devices comprising the fire protection system shall be tested under hydrostatic
pressure of not Iess than 200 PSI and maintained for not Iess than two (2) hours.
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C. Upon completion of his work, the Contractor shall submit a written and signed certificate to the
Engineers indicating that he performed the above prescribed tests and rectified all malfunctions
arising there from.

6. PERMITS

A. The Contractor shall obtain and pay for all necessary state, municipal, county, city and other
permits and fees and pay all State taxes which are applicable.

7. GUARANTEE

A. All workmanship, equipment and material shall be guaranteed in writing against defects from any
cause, other than misuse, for a period of one year after date of final acceptance.

8. ACCEPTANCE CERT?FICATE

A. Upon completion, the Contractor shall submit to the Engineers, a properly filled out "Sprinkler
Contractor's Certificate Covering Materials and Tests." (4 copies).

9. CLEANING

A. Uponcompletionofthisworkalldebris,material,andequipmentshallberemovedfromthebuilding
and premises; all piping shall be cleaned ready for finish painting. Note: Do not remove rust
inhibitive primer specified hereinafter.

10. PA?NTING

A. All fire protection piping, fittings, etc., shall have one factory or shop coat of rust inhibitive primer.
The Contractor shall thoroughly clean all such items in areas where the piping will be exposed so
as to readily receive the finish coat specified in the Architectural Division of Painting. Colors shall
be as specified in Identification Section of these specifications.

11 . EQUIPMENT AND MATERIALS

A. Signs

Appropriate code approved and required signs shall be installed on all control valves, drains,
inspector's test, etc., indicating the function, installation, etc. Signs shall be neatly affixed with rust
inhibitive screws, rivets or where hung from piping; with stainless steel No. 14 AWG wire.

B. Finish

All exposed materials such as valves, fire department connections, sprinkler heads, fire pump test
headers, etc., shall be brass or chrome-plated brass.

C. Pipe & Fittings

(1) Nipplesandfittingsshallbeofsamematerial,composition,andweightclassificationaspipein
which installed.

THJA 1810 Fire Protection System
210100-3



WCPS: NORTHSIDE & SOUTHSIDE HVAC REPLACEMENT

KDE PROJECT NO. BG-16-007

SECTION 2lCll00

FIRE PROTECTION SYSTEM

(2) Up to 2" (Interior) Schedule 40 ASTM A-53 black steel; 125# cast iron screwed fittings or
Schedule '1 0, ASTM A-135 black steel with victaulic or similar type approved fittings.

(3) 2-1/2"andlarger(Interior)Schedule40blacksteelwithflanged,weldedorvictaulic(orsimilar)
type approved fittings or Schedule 1 0, ASTM A-135 black steel with victaulic or similar type
approved fittings.

D. Clamps and Anchors

(1) Furnishandinstallapprovedclamps,asrequired,atall(45degree)I/8bends,(90degree)1/4
bends and flange and spigot pieces to the straight pipe to insure permanent anchorage of all
fire Iines. Clamps, clamp rods, nuts, washers, and glands shall be coated with a quick drying
coal tar bituminous paint after installation.

E. Hangers

(1) Allpipingshallbeadequatelyandpermanentlysupportedinanapprovedmanneronapproved
hangers (Submit with drawings).

F. Sleeves and Escutcheon Plates

(1) Furnish and install sleeves for pipes where piping penetrates masonry walls; exterior wall
sleeves to be watertight. Fire and smoke stop all penetrations through fire and smoke walls
and coordinate with General Contractor for Iocations.

(2) Furnish and install cast brass chrome plated split ring type escutcheons where piping
penetrates walls, ceilings and floors, whether in finished areas or not.

G. Inspection Test Connections & Pressure Gauges

(1) A 1" inspection test connection as required by the Kentucky Building Code. Discharge shall
run to open air.

(2) Control valve for test connection shall be installed not over 7' above the floor.

(3) A pressure gauge at the inspection. Test connection at each Iocation indicated on the Plans.
Pressure gauges shall be 2-1/2" diameter and readable from the floor.

H. Gate Valves

<1) 2-1/2"andover;IistedandapprovedbyULandFM;markedSV-FM;175#workingpressure;1
BBM; OS&Y; flanged; cast iron discs; bronze seat rings; four point wedging mechanism;
equivalent to Mueller, Scott or Lunkenheimer.

(2) 2"andunder;l50#workingpressure;bronze;risingstem;screwed;bronzediscs;bronzeseat
rings; two point wedging mechanism; equivalent to Jenkins, Scott or Lunkenheimer.

1. Sprinkler Heads
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Gem, Grinnell, Star, Viking, Reliable, Central or approved equivalent as follows:

(1 ) Where piping is exposed: "Standard up right."

(2) Where piping is concealed above finished ceilings, provide two pieces, semi recessed, white
plated sprinkler heads with removable escutcheon.

(3) lnstallsprinklerheadguardswhereheadsaresubjecttophysicalabuse.Headslocatedbelow
seven (7) feet above floor, etc.

(4) Sprinklerheaddegreeratingsshallbedeterminedbytheareaservicedinaccordwithcurrent
Codes and Standard Practices. Indicate degree ratings on submitted Shop Drawings.

(5) The Contractor shall submit to the Engineer for inspection, one (1 ) sample of each type of
sprinkler head, proposed to be used on the project.

(6) Where heads are installed in a tile ceiling, they shall be installed in the middle of the tiles, at
half or quarter points along the Iength of the tiles. Install sprinkler heads at quarter points of
center scoured 2' X 4' ceiling tiles.

(7) Provide high temperature heads around range hoods, kitchen equipment, kilns, boilers, water
heaters and other heat producing equipment.

12. GUARANTEE

A. All workmanship, equipment and material shall be guaranteed in writing against defects from any
cause, other than misuse, or vandalism, for a period of one year after date of final acceptance.

END OF SECTION
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SECTION 220100

PLUMBING SPEC?ALTIES

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work. Attention is
also directed to all other sections of the Contract Documents which affect the work specified in this
section.

B. The Contractor shall provide all equipment and specialties complete with trim required and connect in
a manner conforming to the Kentucky Building Code.

C. The Contractor shall obtain exact centerline rough-in dimensions between partitions, walls, etc. as
required for Iay-out of his rough-in work. All work shall be roughed-in so that all exposed piping will be
straight and true without bends or offsets.

D. Prior to final inspection, test by operation at Ieast twice, all equipment.

E. Prior to final inspection, remove all stick-on Iabels, dirt, grease, other removable stampings, Iettering,
etc. from equipment and specialties and thoroughly clean same.

F. All equipment and specialties shall be installed as recommended by the manufacturer in a neat and
workmanlike manner. Unacceptable workmanship shall be removed and replaced at the installing
Contractor's cost.

G. All pipes, valves, fittings, fixtures, etc. for use in potable water systems 2" and below shall comply with
federal Iead-free requirements that the lead content of wetted surfaces cannot exceed O.25 % by
weight.

H. The Contractor shall raise or Iower existing floor drains and/or clean outs to be flush with new floor
surface.

2, DRAINAGE SPECIALTIES

A, GENERAL

(1) Provide all drainage specialties indicated, specified and/or required to provide complete and
acceptable removal of all storm, sanitary, waste, Iaboratory waste, etc. from the building and into
approved receptors.

(2) Drainage specialties shall be on non-electrolytic conduction to the material to which they are
connected.

(3) Drainage specialties shall be installed in a manner so as to ensure no Ieakage of toxic or odorous
gases or Iiquids and shall have traps and/or backflow preventers where required. Nor shall they
allow backflow into other or existing systems.

B. CLEANOUTS-INTERIOR(CO)
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(1 ) In addition to cleanouts indicated, provide cleanouts in soil and waste piping and storm drainage
at the following minimum Iocations:

B. At bB5e of each stack.

b. At fifty (50) foot maximum intervals in horizontal Iines.
c. At each change of direction of a horizontal Iine.
d. As required by current KBC.
e. As required to permit rodding of entire system. (lf in doubt, contact Engineers.)

(2) Water closets, slop sinks and other fixtures with fixed traps shall not be accepted as cleanouts.

(3) Cleanouts and/or test tees concealed in inaccessible pipe spaces, walls and other Iocations shall
have an eight (8) inch by eight (8) inch (minimum) access panel or cover plates shall be set flush
with finished floors and walls and shall be key or screw driver operable.

(4) Access panels for cleanouts shall be of the Zurn, 1460 series or equivalent by Josam or Watts.
They may, at the Contractor's option, be Perma-Coated steel, prepared to receive finish. The
Contractor shall coordinate the finish of all access panels installed in finished areas with Architect.

(5) Cleanouts and access panels shall be sized so as to permit the entry of a full sized rodding head
capable of one hundred percent circumferential coverage of the Iine served.

(6) Provide a non-hardening mixture of graphite and grease on threads of all screwed cleanouts
during installation.

(7) Do not install cleanouts against walls, partitions, etc. where rodding will be difficult or impossible.
Extend past the obstruction.

(8) In finished walls, floors, etc., ensure that cleanouts are installed flush with finished surfaces and,
where required, grout or otherwise finish in a neat and workmanlike manner.

(9) Cleanouts shall be as manufactured by Zurn, Josam, Jay R. Smith, Watts, MIFAB, Ancon or
equivalent, similar to the following:

a. Zurn, Z-1440 cleanouts or Z-1445 cleanout tee at base of exposed stack and at change in
direction of exposed Iines.

b. Zurn,Z-1440cleanoutorZ-"1445-Icleanoutteewherestacksareconcealedinfinishedwalls

c. Zurn, ZN-"1400-T cleanout with square scoriated top in finished concrete and masonry tile
floors.

d. Zurn, ZN-1400-Tx cleanout with square recessed top for tile in vinyl and Iinoleum finished
floors.

e. Zurn, ZN-1400-Z cleanout with round recessed top for terrazzo floors.
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f. Zurn, Z-1400-HD cleanout with tractor cover for exterior Iocations. Provide concrete
supporting pad crowned to shed water. FReler to drawings for pad size.

g. Mueller, No. D-731 or D-714, Nibco, Flage or equivalent for cleanouts in copper waste with
cover plates and/or access panels listed for other cleanouts.

h. Threaded hex head type cleanouts of same materials as pipe for piping 2" and smaller.

i. Zurn, cleanout with round top with adjustable retainer for carpet area. Install flush with
carpet.

C. FLOOR DRAINS

(1 ) Provide floor drains at Iocations indicated and/or as required by Kentucky Building Code. Install
in a neat and workmanlike manner. Coordinate Iocations with appropriate persons or party to
ensure floor pitch to drain where required.

(2) Install floor drains in strict accordance with manufacturer's recommendations and the KBC unless
otherwise indicated.

(3) Each floor drain Iocated on floors above the Iowest floor shall be provided complete with a three
(3) foot by three (3) foot, four (4) pound sheet Iead flashing and clamping collar or chlorinated
polyethylene shower pan Iiner of 30 mil. Lead pans shall be given a heavy coat of asphaltum on
bottom and sides before installation and a heavy coat on exposed surfaces (if any). After
installation, provide one ply of fifteen (15) pound roofing felt beneath each pan.

(4) Ensure by coordination with the appropriate persons or party that spaces served by a floor
drain(s) has a water seal extending at least three (3) inches from the floor of the space served on
all floors above the Iowest Ievel.

(5) The floor drains shall be Zurn, Josam, Watts, Jay R. Smith, MIFAB, Sioux Chief or equivalent,
similar to the following:

a. FD-1 - Zurn, Z-415 with 6" X 6" top, Type "S" strainer. Provide with trap primer connection.

b. FD-2 - Zurn, ZN-61 0 with 12" X 12" Iocking grate, secondary strainer, sediment bucket, and
galvanized cast iron construction with trap primer connection.

c. FD-3 - Zurn, 2415 with Type "E" strainer with 4" diameter funnel. Provide with trap primer
connection.

D. TRAP PRIMERS

Provide trap primers for all floor drains and open receptacle. Acceptable Trap Primer Manufacturers
included Zurn, Precision Plumbing Products and Sioux Chief. Trap Primer selection shall be as
follows:

(1) Trap PrimerType-1 (TP-1)
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Precisions Plumbing Products Prime-Time or equal electronic trap priming manifold, with
atmospheric vacuum breaker, pre-set 24-hour clock, manual override switch, 120-volt solenoid
yalye with l20v/3wire connection. Provide in 12" x 12" x 4" surface mounted metal cabinet.

Provide with 10-opening manifold, un-used manifold opening shall be capped. Install united as
required by manufacturer.

E. CLEANOUTS (EXTERIOR) (ECO)

Provide exterior cleanouts at each Iocation indicated and in the manner indicated. Permanently set all
exterior cleanouts centered in a 30" X 30" X 6" deep concrete pad. The top of the concrete pad shall
be flush with finished grade. The top of the cleanout box shall be flush with the top of the pad and
shall be stamped "CO."

3. WATER SUPPLY SPECIALT?ES

A. GENERAL

(1) Provide all water supply specialties indicated, specified and/or required for the complete
installation. Install in a neat and workmanlike manner in accordance with the manufacturer's
recommendations and the KBC.

(2) Where required by the KBC, install code approved vacuum breakers in each water supply
specialty.

B. FREEZEPROOF WALL HYDRANTS (FPWH)

(1) Provide code approved wall hydrants at each Iocation indicated in a neat and workmanlike
manner. Affix tight to walls and ensure that the feed piping is on the ? side of the building
insulation blanket.

(2) Where hydrants are of handwheel type, remove handwheels and turn over to owners in an
envelope Iabeled "Wall Hydrants" exterior upon completion of the project.

(3) Where hydrants have key operators, turn over at Ieast two (2) keys in an envelope Iabeled "Wall
Hydrants" to owners upon completion of the project.

(4) Where hydrants have Iockable boxes, turn over at Ieast two (2) keys in an envelope Iabeled "Wall
Hydrants, Exterior" to owners upon completion of project.

(5) Mount all wall hydrants at Ieast twenty (20) inches above finished exterior grade. Where this is
not possible or practical, contact Engineers.

(6) Wall hydrants shall be as follows or equivalent:

a. Zurn 1300 or equivalent, 3/4", encased, flush, non-freeze wall hydrant with key Iock and
combination backflow preventer/vacuum breaker.

C. HOSE BIBBS (HB)

THJA1810 Plumbing Specialties
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(1 ) Provide code approved hose bibbs with vacuum breakers and male threaded spouts at each
Iocation indicated and as follows:

(2) Do not install hose bibbs spaces which do not have existing planned or installed floor drains even
if sill cocks are indicated for these areas.

(3) Hose bibbs shall be mounted at eighteen (18) inches above finished floor served.

(4) The hose bibb shall be Zurn or equivalent similar to the following:

a. Zurn 11 350-VB Model. Encased moderate climate wall hydrant for narrow wall installation.
Complete with bronze body, all bronze interior parts, replaceable seat washer, screwdriver
operated stop valve in supply, key operated control valve, and % [19] IP female inlet and %
[19] male hose connection standard. Adjustable stainless-steel box furnished with hinged
cover, cylinder Iock and "WATER" stamped on cover. Provide with 3/4 adapter vacuum
breaker.

D. BOILER DRAINS (BD)

Install 3/4-inch bronze body boiler drains, similar and equivalent to Nibco, No. 72 or 73, as indicated
and at the following Iocations:

(1 ) At the Iow point of each isolatable section of any system carrying water.

NOTE: Install a code approved vacuum breaker where installation on to domestic water system.

E. WATER HAMMER ARRESTORS (WHA): Provide water hammer arrestors at each location indicated
and/or as required to eliminate hydrostatic on the domestic water system. Provide at Ieast one water
hammer arrestor at all quick acting valve Iocations including:

Automatic Clothes Washers - Type "A"
Commercial Dishwashers - Type "B"
Sterilizers - Type "B"
Mop Basins (downstream of check valve) - Type "A"
Flush valve fixtures - Type "B" (Each toilet room with 1-3 flush valve fixtures shall have its own Type

"B" water hammer arrestor.)

('1 ) Multiple Fixtures - Branch Line Less Than 20' Long: The preferred Iocation for a Zurn Shoktrol is
at the end of the branch Iine between the Iast two fixtures when the branch Iines do not exceed

20' in Iength, from the start of the horizontal branch Iine to the Iast fixture supply on this Iine.

(2) Multiple Fixtures - Branch Line More Than 20' Long: On branch Iines over 20' in Iength, use two
Shoktrols whose capacities total the requirement of the branch. Locate one unit between the Iast
and next to Iast fixture and the other unit approximately midway between the fixtures.

(3) Water hammer arrestors shall be Zurn, Z-1700, Shoktrol, Smith, Josam, Wade, or equivalent.
Water hammer arrestors shall be stainless steel, bellows type. Field fabricated capped cylinders
shall not be acceptable.

THJA1810 Plumbing Specialties
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(4) Note: Provide insulation unions where arrestors are of dissimilar material from the piping served
(unless piping is non-conducting, such as ABS or PVC).

4. GENERAL SPEC?ALTIES

A. VACUUM BREAKERS AND BACK FLOW PREVENTERS

Where required by the KBC, whether indicated or not, provide approved vacuum breakers or backflow
preventers at the following locations.

(1 ) Where domestic water system connects to fire protection system.

(2) Where domestic water system connects to hydronic system.

(3) At any hose (threaded) tap on the domestic water system.

B. ROOF FLASHINGS

All plumbing vents or other plumbing passing thru the roof shall be flashed as approved by the KBC
and as recommended by the roofing manufacturer and/or Contractor.

END OF SECTION

THJA1810 Plumbing Specialties
220100- 6

MARK MANUFACTURER &

MODEL

SIZE P.D.I. SIZE

TYPE "A" ZURN, Z-1700 # 100 1-11 A

TYPE "B" ZURN, Z-1700 # 200 12-32 B

TYPE "C" ZURN Z-1700 # 300 33-60 c

TYPE "D" ZURN Z-"1700#400 61-113 D



WCPS: SOUTHSIDE CAFETERIA / KITCHEN ADDITION
KDE PROJECT NO. BG-18-329

SECTION 220200
PLUMBING FIXTURES

SECTION 220200

PLUMBING FIXTURES, FITTINGS AND TRIM

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work. Attention is
also directed to all other sections of the Contract Documents which affect the work of this section and

which are hereby made a part of the work specified in this section.

B. The Contractor shall provide all fixtures complete with trim required and connect in a manner
conforming to the State Plumbing Code.

C. The Contractor shall obtain exact centerline rough-in dimensions between partitions, walls, etc. as
required for Iay-out of his rough-in work. All work shall be roughed-in so that all exposed piping will be
straight and true without bends or offsets.

D. All exposed piping or in casework below sinks, stops, traps, tailpieces, etc., shall be code approved
chrome plated brass unless otherwise indicated or specified. Water supplies shall connect through
walls with stops and chrome plated escutcheons with set screws.

E. All fittings, fixtures and trim shall be new unless otherwise indicated or specified. They shall also be
of equivalent quality, dimensions, material, etc. as those specified. All faucets, shower heads, drains,
Ievers, trim, etc. shall be constructed of metal and not plastic.

F. Handicapped fixtures shall be mounted as recommended by the KBC and ADA.

G. All fixtures shall be mounted as recommended by the manufacturer. Fixtures shall be rigidly mounted
to walls and floors. Pay particular attention to flush valves and bracket concealed portion to building
structure during rough-in. Loose, shaky flush valves, Iavatories, etc. shall not be acceptable.

H. Prior to final inspection open all faucets and allow to run for fiffeen (15) minutes, then remove all
faucet aerators and thoroughly clean until smooth flow is obtained.

1. Prior to final inspection, test by operation at Ieast twice:

(1 ) (Where applicable) adequate flow of hot and/or cold water at;

a.

b.

C.

d.

All Faucets

Hose Bibbs

Sill Cocks

All Other Valved Hot and/or Cold-Water Openings in the Plumbing System

J. Priortofinalinspection,removeallstick-onlabels,dirt,grease,otherremovablestampings,Iettering,
etc. from plumbing fixtures and thoroughly clean same.

K. All sink and Iavatory traps shall have screw in plugs in the bottom for ease of cleaning and have
mechanical fittings for ease of removal.

THJA1810 Plumbing Fixtures
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L. All fixtures shall be set Ievel and true and shall be grouted into finished walls, floors, etc. in a neat and
workmanlike manner with an approved waterproof non-yellowing grout for such service.

M. All exposed drain pipes and domestic water piping under handicap accessible sinks and lavatories
shall be insulated in accordance with ADA requirements and shall have a vinyl plastic covering over
all insulation.

N. The Contractor shall obtain a copy of the casework shop drawings and confirm sinks, faucets, gas
turrets, etc., will fit in the space provided. Additionally, in ADA applications with handicap sink base
cabinets, the Contractor shall limit the total distance from the bottom of the sink to the bottom of the
P-trap and coordinate waste pipe rough-in height to ensure the proper installation of the handicap sink
base cabinet front closure panel. The Contractor shall not order sinks until he confirms no conflicts
occur and shall adjust sink sizes if required. If the Contractor orders sinks, faucets, etc., that do not fit
in the casework supplied, he shall replace them at no additional cost.

0. All Iavatories, sinks, etc. shall be supplied with center rear drain outlets where necessary to avoid
conflict with casework, handicapped kneeboards, etc. If the Contractor orders sinks that do not fitin
the casework supplied, he shall replace them at no additional cost.

P. All single supply faucets shall be provided with mechanical mixing valves unless otherwise noted.
Mechanical mixing valves shall have hot and cold-water inlet connections, common outlet, in-line
check valves, and adjustable temperature setting. Mixing valves shall be Moen model 104424 or
equal. Provide one mixing valve per single supply faucet unless otherwise noted. Contractor shall
provide all required connections and set mixing valve to required temperature.

Q. All gooseneck faucets shall have rigid spouts, unless swing spouts are specified. If swing spouts are
specified, the spout shall have a maximum swing of 140 degrees from side to side.

R. All plumbing fixtures shall comply with federal Iead-free requirements that the Iead content of wetted
surfaces cannot exceed O.25% by weight.

S. All water closet handles on ADA water closets shall be Iocated on the approach side of the fixture.

2. FIXTURES AND TRIM

Available Manufacturers: Subject to compliance with requirements of manufacturers offering plumbing
fixtures and trim. Plumbing fixtures and trim, which may be incorporated in the work include, but are
not Iimited to, the following:

A. Plumbing Fixtures - Water Closet, Lavatory, Urinal, Bathtubs, Clinical Sink and Scrub Sink

American Standard, u.s. Plumbing Products
Eljer Plumbingware Div., Wallace-Murray Corp.
Kohler Co.

Crane Plumbing
Universal-Rundle

Toto

Zurn Co.

Sloan Fixtures

THJA1810 Plumbing Fixtures
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B. Plumbing Trim

American Standard, u.s. Plumbing Products
Chicago Faucet Co.
Kohler Co.

Delta Co.

T&S Brass & Bronze Work Co. (Commercial)
Zurn Co.

Just Co.

Speakman Co.
Moen Commercial

C. Stainless Steel Sink

Elkay Mfg. Co.
Just Mfg. Co.
Moen, Div. of Stanadyne/Western

D. P-Trap Insulation Kit (Trap Wrap)

Truebro

Brocar

Plumberex

3. FIXTURE SELECTION

A. F<efer to drawings for fixture schedule.

END OF SECTION
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SECTION 230200

HVAC EQUIPMENT AND HYDRONIC SPECIALTIES

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this branch of the work. Attention is
also directed to all other sections of the Contract Documents which affect the work of this section and

which are hereby made a part of the work specified herein.

B. The' Contractor shall provide in complete working order the following heating, ventilation and air
conditioning equipment Iocated as indicated and installed, connected and placed in operation in strict
accordance with the manufacturer's recommendations. All equipment shall be factory painted and,
where applicable, factory insulated and shall, where such standards exist, bear the Iabel of the
Underwriters Laboratory.

C. Each subcontractor shall be responsible for their own completion of System Verification
Checklists/Manufacturer's Checklist.

D. Factory startup is required for all HVAC equipment. In general, as part of the verification process,
equipment suppliers shall perform start-up by their factory authorized technicians and shall complete
and submit start-up reports/checklists. This shall include air handling units, boilers, chillers, cooling
towers, VFDs, etc.

E. All HVAC equipment shall comply with the Iatest provisions of ASHRAE Standard 90 and/or
International Energy Conservation Code 2012, whichever is more stringent.

F. Installation of all heating, ventilating and air conditioning systems shall be performed by a master
HVAC contractor Iicensed in the state the work will be performed.

G. Note to Suppliers and Manufacturers Representative furnishing proposals for equipment for the
project:

(1 ) Review the Controls Section of these Specifications (if applicable) to determine controls to be
furnished by the equipment manufacturer, if any. The Contractor shall provide all controls with
equipment unless specifically Iisted otherwise.

(2) Review the section of these specifications entitle: SHOP DRAWINGS, DESCRIPTIVE
LITERATURE, MAINTENANCE MANUALS, PARTS LISTS, SPECIAL KEYS, TOOLS, ETC., and
provide all documents called for therein.

(3) Insure that the equipment which you propose to furnish may be installed, connected, placed in
operation and easily maintained at the Iocation and in the space allocated for it.

(4) Determine from the Bid Documents the date of completion of this project and insure that
equipment delivery schedules can be met so as to allow this completion date to be met.

(5) Where manufacturers' temperature controls are specified, they shall be in full compliance with
International Mechanical Code Section 606 including automatic smoke shut down provisions.

THJA1810 HVAC Equipment
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(6) Provide factory start-up on site by a factory representative (not a third party contractor) for all
HVAC equipment, including pumps, VFDS, boilers, chillers, cooling towers, heat pumps, rooftop
units, etc. Submit factory start-up reports to the Engineer.

(7) Provide training to the Owner by a factory representative for each type of equipment. Training
shall be a minimum of eight (8) hours on site and the Engineer shall be notified one (1 )week in
advance of the training. Training shall only occur when the systems are complete and 100%
functional. All training shall be video taped.

(8) Review the Section on Motor Starters and Electrical Requirements for Mechanical Equipment.

(9) Requirements for motors controlled by variable frequency drives:

a. All motors shall be inverter duty rated.

b. Motorslessthan100HPinsizeshallbefurnishedwithshaftgroundingkit,AegisSGR
Bearing Protection Ring or equal. One shaft grounding ring and related hardware shall
be provided on drive end or non-drive end of motor per manufacturer's instructions.
These shall be factory mounted and installed on the exterior of the motor to allow for
visual inspection. Ground motor frame per manufacturer's instructions. Install kit in
strict accordance with manufacturer's instructions.

C. Motors greater than 100 HP to 1000 HP in size shall be furnished with shaff grounding
kit, Aegis SGR Bearing Protection Ring or equal. Provide shaft grounding ring on drive
end and non-drive end of motor per manufacturer's instructions. Additionally provide
insulated bearing journals to further reduce risk of current dissipation through
bearings. Ground motor frame per manufacturer's instructions. Install kit in strict
accordance with manufacturer's instructions.

(10) Equipment incorporating energy recovery wheels shall be provided with an aluminum wheel with
molecular sieve desiccant, 4 angstrom maximum sieve size. Wheels shall be certified in
accordance with ASHRAE 84 or ARI 1 060 standards.

(11 ) All condensate producing equipment shall be provided with a condensate trap as recommended
by the equipment manufacturer and a condensate overflow switch.

(12) Provide Iow ambient and all required controls and accessories on all HVAC equipment to ensure
they can provide cooling during the winter season.

(13) Provide a complete air tight enclosure with opening door that seals air tight for all filters on air
moving equipment.

(14) All equipment shall be furnished for a single point electrical connection unless specifically
excluded as a requirement.

2. EQUIPMENT

A. VRF Systems

THJA1810 HVAC Equipment
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Part 1- cENERAL

1 .0"l MANUFACTURERS

Daikin VRV is the basis-of-design manufacturer. Refer to Bid Alternate sections regarding
requirements for bidding of alternate VRF equipment manufacturers.

1.02 SYSTEM DESCRIPTION

The variable capacity, heat recovery air conditioning system shall be equal to Daikin
Variable Refrigerant Volume Series (heat and cool model) split system as specified. The
system shall consist of multiple evaporators, branch selector boxes, joints and headers, a
three pipe refrigeration distribution system using PID control and condenser unit. The
condenser shall be a direct expansion (DX), air-cooled heat recovery, multi-zone air-
conditioning system with variable speed inverter driven compressors using R-41 0A
refrigerant. The condensing unit may connect an indoor evaporator capacity up to 200%
of the condensing unit capacity. All zones are each capable of operating separately with
individual temperature control. A dedicated hot gas pipe shall be required to ensure
optimum heating operation performance. Two-pipe, heat recovery systems utilizing a
lower temperature mixed Iiquid/gas refrigerant to perform heat recovery are not
acceptable due to reduced heating capabilities.

The condensing unit shall be interconnected to indoor unit models and shall range in
capacity from 7,500 Btu/h to 96,000 Btu/h in accordance with engineering data book
detailing each available indoor unit. The indoor units shall be connected to the
condensing unit utilizing piping joints and headers to ensure correct refrigerant flow and
balancing. T style joints are not acceptable for a variable refrigerant system.

Operation of the system shall permit either individual cooling or heating of each indoor unit
simultaneously or all of the indoor units associated with each branch of the cool/heat selector box.
Each indoor unit or group of indoor units shall be able to provide set temperature independently

via a Iocal remote controller, an Intelligent Controller, an Intelligent Manager or a BMS interface.

Branch selector boxes shall be Iocated as shown on the drawing. The branch selector boxes shall
have the capacity to control up to 290 MBH (cooling) downstream of the branch selector box.
Each branch of the branch selector box shall consist of three electronic expansion valves,
refrigerant control piping and electronics to facilitate communications between the box and main
processor and between the box and indoor units. The branch selector box shall control the
operational mode of the subordinate indoor units. The use of three EEV's ensures continuous
heating during defrost (multiple condenser systems), no heating impact during changeover and
reduced sound Ievels. The use of solenoid valves for changeover and pressure equalization shall
not be acceptable due to refrigerant noise.

1.03 FEATURESANDBENEFITS

A. Voltage Platform -Heat recovery condensing units shall be available with a 460V/3/60 power
supply.
Advanced Zoning - A single system shall provide for up to 64 zones.
Independent Control - Each indoor unit shall use a dedicated electronic expansion valve with
2000 positions for independent control.
VFD Inverter Control and Variable Refrigerant Temperature - Each condensing unit shall use
high efficiency, variable speed all "inverter" compressor(s) coupled with inverter fan motors to
optimize part Ioad performance. The system capacity and refrigerant temperatures shall be
modulated automatically to set suction and condensing pressures while varying the refrigerant

B.

C.

D.

THJA1810 HVAC Equipment
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volume for the needs of the cooling or heating Ioads. The control will be automatic and
customizable depending on Ioad and weather conditions.
Indoor units shall use PID to control superheat to deliver a comfortable room temperature
condition and optimize efficiency.
Configurator software - Each system shall be available with configurator software package to
allow for remote configuration of operational settings and also for assessment of operational
data and error codes. If this software is not provided by an alternate manufacturer, for each
individual outdoor unit the contractor shall do the settings manually and keep detailed records
for future maintenance purposes.
Autocharging - Each system shall have a refrigerant auto-charging function.
Defrost Heating - Multiple condenser VRV systems shall maintain continuous heating during
defrost operation. Reverse cycle (cooling mode) defrost operation shall not be permitted due
to the potential reduction in space temperature.
Oil Return Heating - Multiple condenser VRV systems shall maintain continuous heating
during oil return operation. F<everse cycle (cooling mode) oil return during heating operation
shall not be permitted due to the potential reduction in space temperature.
Low Ambient Cooling - Each system shall be capable of Iow ambient cooling operation to -
4oF DB.

Independent Control - Each indoor unit shall use a dedicated electronic expansion valve for
independent control.

K. Flexible Design -
1 . Systems shall be capable of up to 540ft (623ft equivalent) of Iinear piping between the

condensing unit and furthest Iocated indoor unit.
Systems shall be capable of up to 3,280ft total "one-way" piping in the piping network.
Systems shall have a vertical (height) separation of up to 295ft between the condensing
unit and the indoor units.

Systems shall be capable of up to 295ft from the first branch point.
The condensing unit shall have the ability to connect an indoor unit evaporator capacity of
up to 200% of the condensing unit capacity.

6. Systems shall be capable of 98ft vertical separation between indoor units.
L. Oil Return - Each system shall be furnished with a centrifugal oil separator and active oil

recovery cycle
Simple Wiring - Systems shall use 1 6/18 AWG, 2 wire, multi-stranded, non-shielded and non-
polarized daisy chain control wiring.

N. Advanced Diagnostics - Systems shall include a self diagnostic, auto-check function to detect
a malfunction and display the type and Iocation.
Each condensing unit shall incorporate contacts for electrical demand shedding with optional
3 stage demand control with 12 customizable demand settings.
Advanced Controls - Each system shall have at Ieast one remote controller capable of
controlling up to 1 6 indoor units.

Q. Each system shall be capable of integrating with open protocol BACnet and LonWorks
building management systems.

R. Low Sound Levels - Each system shall use indoor and condensing units with quiet operation
as Iow as 27 dB(A).

E.

F.

G.

H.

I.

J.

2.

3.

4.

s.

M.

0.

P.

1.04 QUALITYASSURANCE

A. The units shall be tested by a Nationally Recognized Testing Laboratory (NRTL), in
accordance with ANSI/UL 1995 - Heating and Cooling Equipment and bear the Listed Mark.

B. All wiring shall be in accordance with the National Electric Code (NEC).
C. The system will be produced in an ISO 9001 and ISO 14001 facility, which are

standards set by the International Standard Organization (ISO). The system shall be
factory tested for safety and function.

THJA1810 HVAC Equipment
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D. Mechanical equipment for wind-born debris regions shall be designed in accordance with
ASCE 7-2010 and installed to resist the wind pressures on the equipment and the supports.

E. The condensing unit will be factory charged with R-41 0A.

1.05 DELIVERY, STORAGE AND HANDLING
A. Unit shall be stored and handled according to the manufacturer's recommendations.

Part 2 - WARRANTY

STANDARD L?MITED WARRANTY

Manufacturer warrants original owner of the non-residential building, multifamily residence or
residence in which the products are installed that under normal use and maintenance for comfort
cooling and conditioning applications such products (the "Products") will be free from defects in
material and workmanship. This warranty applies to compressor and all parts and is Iimited in
duration to ten (10) years starting from the "installation date" which is one of the two dates below:

The installation date is the date that the unit is originally commissioned, but no Iater than
18 months after the manufacture date noted on the unit's rating plate.

b. If the date the unit is originally commissioned cannot be verified, the installation date is
three months after the manufacture date.

a.

Part 3 - PERFORMANCE

3.01 opERATING RANGE

The operating range in cooling or cooling dominant simultaneous cooling/heating will be (-4oF)
23oF DB - 122oF DB.

Each system as standard shall be capable of onsite reprogramming to allow Iow ambient cooling
operation down to -4oF DB
The operating range in heating or heating dominant simultaneous cooling/heating will be -1 3oF
WB - 60oF WB.

If an alternate equipment manufacturer is selected, the mechanical contractor shall provide, at
their own risk and cost, all additional material and Iabor to meet Iow ambient operating condition
and performance.

Cooling mode indoor room temperature range will be 57oF-77oF WB.
Heating mode indoor room temperature range will be 59oF-80oF DB.

3.02 REFRIGERANT P?PING

The system shall be capable of refrigerant piping up to 540 actual feet or 623 equivalent feet from
the condensing unit to the furthest indoor unit, a total combined Iiquid line Iength of 3,280 feet of
piping between the condensing and indoor units with 295 feet maximum vertical difference,
without any oil traps. Piping joints and headers shall be used to ensure proper refrigerant balance
and flow for optimum system capacity and performance. T style joints shall not be acceptable as
this will negatively impact proper refrigerant balance and flow for optimum system capacity and
performance.

3.03 DESIGN BASIS

The HVAC equipment basis of design is Daikin North America. All bidders shall furnish the
minimum system standards as defined by the base bid model numbers, model families or as
otherwise specified herein. In any event, the contractor shall be responsible for all specified items
and intents of this document without further compensation.
Alternate Manufacturers (it is the contractor's responsibility to verify that alternate manufacturers
meet the requirements of this specification):

THJA 1810 HVAC Equipment
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A.

B.

Mitsubishi

LG

Part 4 - PRODUCTS

4.01 CONDENSING UNIT

A. General:

1 . The condensing unit shall be factory assembled in the USA and pre-wired with all
necessary electronic and refrigerant controls. The refrigeration circuit of the
condensing unit shall consist of inverter scroll compressors, motors, fans,
condenser coil, electronic expansion valves, solenoid valves, 4-way valve,
distribution headers, capillaries, filters, shut off valves, oil separators, service
ports, Iiquid receiver and suction accumulator.
High/Iow pressure gas Iine, Iiquid and suction Iines must be individually insulated
between the condensing and indoor units.

2. The condensing unit can be wired and piped with access from the Ieft, right, rear
or bottom.

3. The connection ratio of indoor units to condensing unit shall be permitted up to
200%.

4. Each condensing system shall be able to support the connection of up to 64
indoor units dependent on the model of the condensing unit.

s. The sound pressure Ievel standard shall be that value as Iisted in the engineering
manual for the specified models at 3 feet from the front of the unit. The
condensing unit shall be capable of operating automatically at further reduced
noise during night time or via an external input.

6. The system will automatically restart operation after a power failure and will not
cause any settings to be Iost, thus eliminating the need for reprogramming.

7. The unit shall incorporate an auto-charging feature. Manual changing should be
support with a minimum of 2 hours of system operation data to ensure correct
operation.

8. The condensing unit shall be modular in design and should allow for side-by-side
installation with minimum spacing.

9. The following safety devices shall be included on the condensing unit; high
pressure sensor and switch, Iow pressure sensor, control circuit fuses, crankcase
heaters, fusible plug, overload relay, inverter overload protector, thermal
protectors for compressor and fan motors, over current protection for the inverter
and anti-recycling timers.

10. To ensure the Iiquid refrigerant does not flash when supplying to the various
indoor units, the circuit shall be provided with a sub-cooling feature.

11 . Oil recovery cycle shall be automatic occurring 2 hours after start of operation
and then every 8 hours of operation. Each system shall maintain continuous
heating during oil return operation.

12.Thecondensingunitshallbecapableofheatingoperationat -l3oFwetbulb
ambient temperature without additional Iow ambient controls or an auxiliary heat
source.

1 3. The multiple condenser VRV systems shall continue to provide heat to the indoor units in
heating operation while in the defrost mode.

B. Unit Cabinet:

1 . The condensing unit shall be completely weatherproof and corrosion resistant.
The unit shall be constructed from rust-proofed mild steel panels coated with a
baked enamel finish.

C. Fan:

THJA1810 HVAC Equipment
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1 . The condensing unit shall consist of one or more propeller type, direct-drive 350
or 750 W fan motors that have multiple speed operation via a DC (digitally
commutating) inverter.

2. The condensing unit fan motor shall have multiple speed operation of the DC
(digitally commutating) inverter type, and be of high external static pressure and
shall be factory set as standard at O.12 in. WG. A field setting switch to a
maximum O.32 in. WG pressure is available to accommodate field applied duct
for indoor mounting of condensing units.

3. The fan shall be a vertical discharge configuration with a nominal airflow
maximum range of 5,544 CFM to 24,684 CFM dependent on model specified.

4. The fan motor shall have inherent protection and permanently Iubricated bearings
and be mounted.

s. The fan motor shall be provided with a fan guard to prevent contact with moving
parts.

6. Night setback control of the fan motor for Iow noise operation by way of
automatically Iimiting the maximum speed shall be a standard feature.

D. Condenser Coil:

1 . The condenser coil shall be manufactured from copper tubes expanded into
aluminum fins to form a mechanical bond.

2. The heat exchanger coil shall be of a waffle Iouver fin and rifled bore tube design
to ensure high efficiency performance.

3. The heat exchanger on the condensing units shall be manufactured from
seamless copper tube with N-shape internal grooves mechanically bonded on to
aluminum fins to an e-Pass Design.

4. The fins are to be covered with an anti-corrosion coating as standard with a salt
spray test rating of 1 000hr (ASTM B117 & Blister Rating:1 0), Acetic acid salt
spray test: 500hr (ASTM G85 & Blister Rating:10)

s. The pipe plates shall be treated with powdered polyester resin for corrosion
prevention. The thickness of the coating must be between 2.0 to 3.0 microns.

6. The outdoor coil shall have three-circuit heat exchanger design eliminating the
need for bottom plate heater. The Iower part of the coil shall be used for inverter
cooling and be on or off during heating operation enhancing the defrost operation.

E. Compressor:
1 . The inverter scroll compressors shall be variable speed (PVM inverter) controlled

which is capable of changing the speed to follow the variations in total cooling and
heating Ioad as determined by the suction gas pressure as measured in the
condensing unit. In addition, samplings of evaporator and condenser
temperatures shall be made so that the high/Iow pressures detected are read
every 20 seconds and calculated. With each reading, the compressor capacity
(INV frequency) shall be controlled to eliminate deviation from target value. Non
inverter-driven compressors, which may cause starting motor current to exceed
the nominal motor current (RLA) and require Iarger wire sizing, shall not be
allowed.

2. The inverter driven compressor in each condensing unit shall be of highly efficient
reluctance DC (digitally commutating), hermetically sealed scroll "G-type" or "J-
type".

3. Neodymium magnets shall be adopted in the rotor construction to yield a higher
torque and efficiency in the compressor instead of the normal ferrite magnet type.
At complete stop of the compressor, the neodymium magnets will position the
rotor into the optimum position for a Iow torque start.

4. The capac!fy confrol range shall be as IOW as 3% 10 100%.

THJA1810 HVAC Equipment
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F.

s. The compressors' motors shall have a cooling system using discharge gas, to
avoid sudden changes in temperature resulting in significant stresses on winding
and bearings.

6. Each compressor shall be equipped with a crankcase heater, high pressure
safety switch, and internal thermal overload protector.

7. Oil separators shall be standard with the equipment together with an intelligent oil
management system.

8. The compressor shall be spring mounted to avoid the transmission of vibration
eliminating the standard need for spring insolation.

9. In the event of compressor failure the remaining compressors shall continue to
operate and provide heating or cooling as required at a proportionally reduced
capacity. The microprocessor and associated controls shall be designed to
specifically address this condition.

10. In the case of multiple condenser modules, conjoined operation hours of the
compressors shall be balanced by means of the Duty Cycling Function, ensuring
sequential starting of each module at each start/stop cycle, completion of oil
return, completion of defrost or every 8 hours and extending the operating Iife of
the system. When connected to a central control system, sequential start is
activated for all system on each network.

Electrical:

1 . The power supply to the condensing unit shall be 460 volts, 3 phase, 60 hertz +/-
10%.

2. The control voltage between the indoor and condensing unit shall be 16VDC non-
shielded, stranded 2 conductor cable.

3. The control wiring shall be a two-wire multiplex transmission system, making it
possible to connect multiple indoor units to one condensing unit with one 2-cable
wire, thus simplifying the wiring installation.

4. The control wiring Iengths shall be as shown below.

4.02 BRANCH SELECTOR BOX FOR HEAT RECOVERY SYSTEM

A. General: The branch selector boxes are designed specifically for use with VRV IV
series heat recovery system components.
1 . These selector boxes shall be factory assembled, wired, and piped.
2. These branch controllers must be run tested at the factory.
3. These selector boxes must be mounted indoors.

4. When simultaneously heating and cooling, the units in heating mode shall
energize their subcooling electronic expansion valve.

B. Unit Cabinet:

'1 . These units shall have a galvanized steel plate casing.
2. Each cabinet shall house 3 electronic expansion valves for refrigerant control per

branch.

The cabinet shall contain one subcooling heat exchanger per branch.
The unit shall have sound absorption thermal insulation material made of flame
and heat resistant foamed polyethylene.

3.

4.

THJA1810 HVAC Equipment
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Nominal sound pressure Ievels must be measured and published on the
submittals by the manufacturer.

C. Refrigerant Valves:
1 . The unit shall be furnished with 3 electronic expansion valves per branch to control the

direction of refrigerant flow. The use of solenoid valves for changeover and pressure
equalization shall not be acceptable due to refrigerant noise.
The refrigerant connections must be of the braze type.
In multi-port units, each port shall have its own electronic expansion valves. If
common expansion/solenoid valves are used, redundancy must be provided.
Multiple indoor units may be connected to a branch selector box with the use of a
joint provided they are within the capacity range of the branch selector.

D. Condensate Removal:

1 . The unit shall not require provisions for condensate removal. A safety device or
secondary drain pan shall be installed by the mechanical contractor to comply
with the applicable mechanical code, if an alternate manufacturer is selected.

E. Electrical:

1 . The unit electrical power shall be 208/230 volts, 1 phase, 60 hertz.
2. The unit shall be capable of operation within the limits of 187 volts to 255 volts.
3. The minimum circuit amps (MCA) shall be O.1 and the maximum overcurrent

protection amps (MOP) shall be 15.
The control voltage between the indoor and condensing unit shall be 1 6VDC non-shielded
2 conductor cable.

s.

2.

3.

4.

4.

4.03 INDOOR UNITS

ROUND FLOW SENSING CEIL?NG CASSETTE UNIT (3' x 3')
A. General: Indoor unit shall be a round flow ceiling cassette fan coil unit, operable with

R-41 0A refrigerant, equipped with an electronic expansion valve, direct drive DC
(ECM) type fan, for installation into the ceiling cavity equipped with an air panel grill. It
shall be'available in capacities from 7,500 Btu/h to 48,000 Btu/h. It shall be a round
flow air distribution type, fresh white, impact resistant decoration panel, or optional
self-cleaning filter panel. The supply air is distributed via four individually motorized
Iouvers. To save energy and optimize occupancy comfort, the indoor unit shall be
equipped with built in occupancy sensor and surface temperature sensor.
Computerized PID control shall be used to control superheat to deliver a comfortable
room temperature condition. The indoor units sound pressure shall range from 30
dB(A) to 45 dB(A) at High speed measured at s feet below the unit.

B. Indoor Unit:

1 . The indoor unit shall be completely factory assembled and tested. Included in the
unit is factory wiring, piping, electronic proportional expansion valve, control
circuit board, fan motor thermal protector, flare connections, condensate drain
pan, condensate drain pump, condensate safety shutoff and alarm, self-
diagnostics, auto-restart function, 3-minute fused time delay, and test run switch.
Indoor unit and refrigerant pipes will be charged with dehydrated air prior to
shipment from the factory.
Both refrigerant Iines shall be insulated from the outdoor unit.
The round flow supply air flow can be field modified to 23 different airflow patterns
to accommodate various installation configurations including corner installations.
Return air shall be through the concentric panel, which includes a resin net, mold
resistant, antibacterial filter.

2.

3.

4.

s.
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6. The indoor units shall be equipped with a condensate pan with antibacterial
treatment and condensate pump. The condensate pump provides up to 33-al/2" of
Iift from bottom of unit to top of drain piping and has a built in safety shutoff and
alarm.

7. The indoor units shall be equipped with a return air thermistor.
8. Theindoorunitwillbeseparatelypoweredwith208-230V/1-phase/60Hz.
9. The voltage range will be 253 volts maximum and 187 volts minimum.
10. To save energy and optimize occupancy comfort, the indoor unit shall be

equipped with built in occupancy sensor and surface temperature sensor.
11. Supplied air shall be directed automatically by four individually controlled Iouvers.
Unit Cabinet:

1 . The cabinet shall be space saving and shall be Iocated into the ceiling.
2. Four auto-adjusted Iouvers shall be available to choose, which include standard,

draft prevention and ceiling stain prevention.
3. The airflow of the unit shall have the ability to shut down outlets with multiple

patterns allowing for simpler installation in irregular spaces.
A branch duct knockout shall exist for branch ducting of supply air.
The cabinet shall be constructed with sound absorbing foamed polystyrene and
polyethylene insulation.

6. Optional high efficiency air filters are available for each model unit.
Fan:

1 . The fan shall be direct-drive DC (ECM) type fan, statically and dynamically
balanced impeller with three fan speeds available.

2. The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor
output range from O.08 to O.16 HP.
The airflow rate shall be available in three manual settings.
The DC fan shall be able to automatically adjust the fan speed in s speeds based
on the space Ioad.

s. The fan motor shall be equipped as standard with adjustable external static
pressure (ESP) settings to allow operation with the high efficiency air filter
options.

6. The fan motor shall be thermally protected.
E. Filter:

1 . The return air shall be filtered by means of a washable Iong-Iife filter with mildew
proof resin and antibacterial treatment.

F. Coil:

1 . Coils shall be of the direct expansion type constructed from copper tubes
expanded into aluminum fins to form a mechanical bond.

2. The coil shall be of a waffle Iouver fin and high heat exchange, rifled bore tube
design to ensure highly efficient performance.

3. The coil shall be a 2, or 3-row cross fin copper evaporator coil with up to 21 FPI
design completely factory tested.

4. The refrigerant connections shall be flare connections and the condensate will be
1 -l14 inch outside diameter PVC.

s. A condensate pan with antibacterial treatment shall be Iocated under the coil.
6. A thermistor will be Iocated on the Iiquid and gas Iine.

G. Electrical:

1 . A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. The
acceptable voltage range shall be 187 to 253 volts.

2. Transmission (control) wiring between the indoor and outdoor unit shall be a
maximum of 3,280 feet (total 6,560 feet).

C.

4.

s.

D.

3.

4.

THJA1810 HVAC Equipment
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3. Transmission (control) wiring between the indoor unit and remote controller shall
be a maximum distance of 1 ,640 feet.

H. Control:

1 . The unit shall have controls provided by the manufacturer to perform input
functions necessary to operate the system.

2. The unit shall be compatible with interfacing with a BMS system via optional
LonWorks or BACnet gateways.

3. The system shall be provided with an advanced multi-zone controller.

4.04 VRV CONTROLS

A. Navigation (NAV) Remote Controller
The NAV Remote Controller can provide control for all VRV indoor units. The remote controller
wiring consist of a non-polar two-wire connection to the indoor unit at terminals P1/P2. The NAV
Remote Controller is wall mounted and can be adjusted to maintain the optimal operation of the
connected indoor unit(s). The NAV Remote Controller does not need to be addressed.

'1.Mounting:
The NAV Remote Controller shall be mounted into a standard 2" x 4" junction box.

2. Display Features:
a. The NAV Remote Controller shall be approximately 4.75" x 4.75" in size with a 2.75" x

1 .75" LCD display.
Backlit LCD display with contrast adjustment and auto off after 30 seconds.
Display Ianguage shall be selectable from English, French or Spanish.
Selectable display - Detailed, Standard and Simple

1 ) Detailed display
i. Shall display Operation Mode, Cool, Heat and Setback setpoints, Fan

Speed, Louver position, Room Temperature, Time and Day of the Week
2) Standard display

i. Shall display Operation Mode, Cool, Heat and Setback setpoints and Fan
Speed

3) Simple display
i. Shall display Operation Mode, Cool, Heat and Setback setpoints, Fan

Speed and Room Temperature
it. The room temperature shall be displayed with a Iarge 1 1/1 6" font

All displayed items configurable
1 ) Configure "Off" to be displayed when unit is turned off (field setting required)

i. Prevents mode adjustment
2) Setpoint can be removed from display when unit is turned Off (field setting

required)
i. Prevents setpoint adjustment

3) Fan speed display removable (field setting required)
i. Prevents fan speed adjustment

System Status icons.
The controller shall display temperature setpoint in one degree increments with a
range of 60-90oF (16-32oC)

h. Detailed and Simple display will reflect room temperature (0-'176oF/-18-80oC range in
one degree increments).

1 ) Display of temperature information shall be configurable for Fahrenheit or
Celsius

i. On/Off status shall be displayed with an LED.

b.

C.

d.

e.

f.

g.

THJA 1810 HVAC Equipment
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j. Error codes will be displayed with a two digit code in the event of system
abnormality/error.

1) A blinking LED will also signal system abnormality/error
k. The following system temperatures can be displayed to assist service personnel in

troubleshooting:
1 ) Return Air Temperature
2) Liquid Line Temperature
3) Gas Line Temperature
4) Discharge Air Temperature (depending on unit),
5) Remote Controller Sensor Temperature
6) Temperature used for Indoor Unit Control

3. Basic Operation:
a. Capable of controlling a group of up to 16 indoor units.
b. Controller shall control the following group operations:

1 ) On/Off, Operation Mode (Cool, Heat, Fan, Dry and Auto
i. Configure only the essential modes to be selectable - remove

unnecessary mode selection(s) from display
2) Independent Cooling and Heating setpoints in the occupied mode.

i. Dual setpoints (individual Cool and Heat setpoints with minimum setpoint
differential 0 - 7oF (O - 4oC) default 2oF (1 oC)) or Single setpoint.

3) Independent Cooling Setup and Heating Setback setpoints in the unoccupied
mode.

4) Fan Speed
i. Up to s speeds (dependent on indoor unit type).

5) Vane direction and oscillation (dependent on indoor unit type).
i. Airflow direction

1 . Up to s Iouver positions and auto swing.
it. Individual airflow

2. Provides individual control of up to four (4) Iouvers on an indoor unit.
iii. Dual airflow

3. Provides control of both internal and external Iouver positions.
tv. Automatic draft protection

4.Automatically prevents air flow from blowing directly on occupants.
The controller shall be able to Iimit the user adjustable setpoint ranges individually for
cooling and heating in the occupied period.
Function button Iockout (On/Off, Mode, Fan Speed, Up/Down, Left, Right Arrows).
Indoor Unit group assignment.
Filter indicator

1 ) Filter service indicator shall be displayed after 100, 1250 or 2500 (default)
hours of run time configurable via field setting.

Clock (12/24 hour) and Day display.
Automatic adjustment for Daylight Savings Time (DST)

1 ) Set changeover period (second Sunday in March / first Sunday in November).

C.

d.

e.

f.

g.
h.

4. Programmability:
a. Controller shall support schedule settings with selectable weekly pattern options.

1 )7-day
2)Weekday + Weekend
3)Weekday + Saturday + Sunday
4)Everyday
5)The schedule shall support unit On/Off

THJA1810 HVAC Equipment
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6)lndependent settings for Cooling and/or Heating setpoints when unit is on
(occupied)

7)lndependent Setup (Cooling) and Setback (Heating) setpoints when unit is off
(unoccupied)

8)A maximum of s operations can be schedulable per day
9)Time setting in 1-minute increments

The Controller shall support Auto-changeover mode for both Heat Pump and Heat
Recovery systems, therefore, allowing the optimal room temperature to be maintained
by automatically switching the indoor unit's mode between Cool and Heat according
to the room temperature and temperature setpoint.

1 )Changeover to cooling mode shall occur at cooling setpoint + 1oF (0.5oC) as the
primary changeover deadband and takes the guard timer into consideration.

i. Configurable from 1 - 4oF (0.5 - 2oC)
2)Changeover to cooling mode shall occur at the primary changeover deadband to

cooling + 1oF (0.5oC) as the secondary changeover deadband.
i. Configurable from 1 - 4oF (0.5 - 2oC)

3)Changeover to heating mode shall occur at heating setpoint - 1 oF (0.5oC) as the
primary changeover deadband and takes the guard timer into consideration.

i. Configurable from 1 - 4oF (0.5 - 2oC)
4)Changeover to heating mode shall occur at the primary changeover deadband to

heating - 1oF (0.5oC) as the secondary changeover deadband.
i. Configurable from 1- 4oF (0.5 - 2oC)

5)1 hour guard timer
i. Upon changeover, guard timer will prevent another changeover during

this period.
it. Guard timer is ignored by a change of setpoint manually from either the

Multi-zone Controller, Remote Controller, or by schedule.
iii. The Guard timer is also ignored if the space temperature reaches the

secondary changeover deadband (configurable from 1 - 4oF (0.5 -
2oC)) from the primary changeover deadband, and the guard timer has
been activated.

tv. 60 minutes as default, configurable to 15, 30, or 90 minutes.
The controller shall support the Auto-setback by sensor function (dependent on indoor
unit type).

1) The cooling and heating setpoints shall gradually relax (configurable) internally
when the room is determined to be unoccupied.

i. The internal setpoint shall return to the original setpoint when room
occupancy is detected.

d. The controller shall support the Auto-off by sensor function (dependent on indoor unit
type).

1)

b.

C.

The indoor unit shall turn off when it is determined that the room is unoccupied
after a specified time has elapsed.

i. The indoor unit shall be turned on manually when occupancy is
detected.

The Controller shall support an Auto Off Timer for temporarily enabling indoor unit
operation during the unoccupied period.

1 ) When the Off Timer is enabled and when the unit is manually turned on at the
remote controller

2) The controller shall shut off the unit after a set time period
3) The time period shall be configurable in the controller menu with a range of 30-

180 minutes in 10 minute increments

e.

THJA1810 HVAC Equipment
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f. The room temperature shall be capable of being sensed at either the NAV Remote
Controller, the Indoor Unit return air temperature sensor (default), or Remote
Temperature Sensor (KRCSO1 -I B) configured through the field settings.

B. intelligent Touch Manager (iTM) V. 2.0
The intelligent Touch Manager (version 2.0) shall provide control for all indoor units. It shall be
capable of controlling a maximum or 64 indoor unit groups and 128 indoor units connected to a
maximum of 1 0 outdoor units. The intelligent Touch Manager shall support operations
superseding that of the Iocal remote controller, system configuration, daily/weekly scheduling,
monitoring of operation status, and malfunction monitoring.

The controller wiring shall consist of a non-polar two-wire connection to the indoor unit at
terminals F1 F2 (out-out) of the outdoor unit. The intelligent Touch Manager is wall mounted and
can be adjusted to maintain the optimal operation of the connected indoor unit(s).

The intelligent Touch Manager can be used in conjunction with the NAV Remote Controller.

The intelligent Touch Manager shall be equipped with two RJ-45 Ethernet ports for 100 Mbps
network communication to support interconnection with a network PC via the Internet, Local Area
Network (LAN), or connection with a non-networked PC after completed installation.

Web access functions shall be available so that facility staff can securely Iog into each Intelligent
Touch Manager via the PC's web browser to support monitoring, scheduling, error recognition,
and general user functions. Error emails are also sent to designated email addresses.

1 . Mounting:
The intelligent Touch Manager shall be mounted on the wall or into the mounting fixtures
included with the intelligent Touch Manager.

2. Display Features:
a. The intelligent Touch Manager shall be approximately 1 1 .42" x 9.57" x 1 .97' in size with a

backlit 10.4" LCD display.
b. Featured backlit LCD with auto off after 30 minutes (default) is adjustable between 1 to 60

minutes, or the choice of 3 different screen savers.
The Controller shall display On/Off, Operation Mode, Setpoint, Space Temperature, Louver
Position, Fan Speed for each Area or Group.

d. The Controller shall display Date (mm/dd/yyyy, yyyy/mm/dd, or dd/mm/yyyy format
selectable) and day of the week along with the time of day (1 2hr or 24hr display selectable).

e. The Controller shall adjust for daylight savings time (DST) automatically.
f. Display information shall be updated every 3 seconds to show the Iatest status of the indoor

unit groups.
g. System status icons shall display On/Off (color coded), Malfunction/Error (color coded),

Forced Stop, Setback, Filter, Maintenance, and Screen Lock.
h. The controller shall display the temperature setpoint in one degree increments with a range

of 60oF - 90oF, 1oF basis (1 6oC - 32oC, O.loC basis).
1 ) Display of temperature setpoint information shall be configurable for Fahrenheit or

Celsius

i. Display shall reflect room temperature in one tenth degree increments with a range of-58oF
- 248oF, 0.loF basis (-50oC-1 20oC, O.loC basis) with O.loC accuracy.
1 ) Display of room temperature information shall be configurable for Fahrenheit or Celsius

j. The Menu List shall be used to configure options and display information for each Area or
Group.

C.
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Error status shall be displayed in the event of system abnormality/error with one of three
color coded icons placed over the indoor unit icon or Iower task bar.
1 ) System errors are generated when the intelligent Touch Manager system with other

VRV controls systems are combined incorrectly or power proportional distribution
calculation errors occur. The intelligent Touch Manager shall display the error with a
red triangle placed on the lower task bar.

2) Unit errors occurring within the VRV system shall be displayed with a yellow triangle
placed over the indoor unit icon

3) Limit errors are based upon preconfigured analog input upper and Iower Iimit settings
and are generated when the Iimits have been met. When Iimit error is generated a
yellow triangle will be placed over the unit icon.

4) Communication errors between the intelligent Touch Manager and the indoor units shall
be displayed with a blue triangle placed over the indoor unit icon

5) Error history shall be available for viewing for up to 500,000 errors/abnormality events
with operation events.

1. Layout View
1) Capable of displaying site floor plan as the background for visual navigation. Indoor

unit, Dlll-NET Di and Dio, and External Di, DO, Ai, and Ao icons with operational status
can be placed on the floor Iayout
i) Up to 4 status points can be assigned to the indoor unit icon (room name, room

temperature, setpoint, and mode)
ii) Digital input and output icons will display On/Off status
iii) Analog input icons will display analog value

2) Up to 60 floor Iayout sections can be created

k.

3. Basic Operation:
a. Capable of controlling by Area(s) or Group(s)
b. Controller shall control the following group operations:

1) On/Off
2) Operation Mode (Cool, Heat, Fan, Dry, and Auto)
3> Independent Cool and Heat dual Setpoints or single Setpoint for current mode in the

occupied period
4) Controller shall be able to limit the user adjustable setpoint ranges individually for

cooling and heating based upon the Area or Group configurations
5) Independent Setup (Cooling) and Setback (Heating) setpoints in the unoccupied mode

adjustable to 50 - 95oF
i) - Setup and Setback setpoints can only be set outside of the occupied setpoint range
i!) The Setup and Setback setpoints will automatically maintain a 2oF fixed differential

from the highest possible occupied setpoints
iii) The recovery differential shall 6e 4oF (aefault) and adjustable between 2-1 0oF
iv) Settings shall be applied based upon the Area or Group configurations

6) FanSpeed
i) Up to 3 speeds (dependent upon indoor unit type)

7) Airflow direction (dependent upon indoor unit type)
i) s fixed positions or oscillating

8) Remote controller permit/prohibit of On/Off, Mode, and Setpoint
9) Lock out setting for Intelligent Touch Manager display

10) lndoorunitGroup/Areaassignment
C'apable of providing battery backup power for the clock at Ieast 1 year when no AC power
is applied.
1 ) The battery can Iast at Ieast 13 years when AC power is applied
2) Settings stored in non-volatile memory

C.
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4. Programmability:
a. Controller shall support weekly schedule settings.

1 ) 7 day weekly pattern (7)
2) Weekday + Weekend (5 + 2)
3) Weekday + Saturday + Sunday (5 + 1 + 1)
4) Everyday (1 )
5) The schedule shall have the capabilities of being enabled or disabled
6) 1 00 independent schedules configurable with up to 20 events settable for each days

schedule

i) Each scheduled event shall specify time and target Area or Group
ii) Each scheduled event shall include On/Off, Optimum Start, Operation Mode,

Occupied Setpoints, Setback Setpoints, Remote Controller On/Off Prohibit, Remote
Controller Mode Prohibit, Remote Controller Setpoint Prohibit, Timer Extension
Setting, Fan Speed, and Setpoint Range Limit
i+ Setpoint when unit is On (occupied)
* Configurable Setup (Cooling) and Setback (Heating) setpoints when unit is Off

(unoccupied)
iii) Time setting in 1-minute increments
iv) Timer Extension shall be used for a timed override (settable from 30-180 minutes)

to allow indoor unit operation during the unoccupied period
7) A maximum of 40 exception days can be schedule on the yearly schedule (repeats

yearly)
i) Exception days shall be used to override specified days on the weekly schedule

based upon irregular occupied/unoccupied conditions
ii) Exception days can be configured on a set date (Jan 1 ) or floating date (1a' Monday

in September)
b. Controller shall support auto-changeover.

1 ) Auto-change shall provide Fixed (default), Individual, Averaging, and Vote changeover
methods for both Heat Pump and Heat Recovery systems based upon the changeover
group configuration. This will allow for the optimal room temperature to be maintained
by automatically switching the indoor unit's mode between Cool and Heat in accordance
with the room temperature and setpoint. The following changeover scheme shall be
applicable to the Fixed, Individual, and Averaging methods.
i) Changeover to cooling mode shall occur at cooling setpoint + 1oF (0.5oC) as the

primary changeover deadband and takes the guard timer into consideration
* Configurable from 1 - 4oF (0.5 - 2oC)

ii) Changeover to cooling mode shall occur at the primary changeover deadband to
cooling + 1oF (0.5oC) as the secondary changeover deadband.
* Configurable from 1- 4oF (0.5 - 2oC)

iii) Changeover to heating mode shall occur at heating setpoint - loF (0.5oC) as the
primary changeover deadband and takes the guard timer into consideration
* Configurable from 1- 4oF (0.5 - 2oC)

iv) Changeover to heating mode shall occur at the primary changeover deadband to
heating - 1oF (0.5oC) as the secondary changeover deadband.
* Configurable from 1 - 4oF (0.5 - 2oC)

v)A weighted demand shall be configurable for the Averaging and Vote methods.

2) Changeover shall change the operation mode of the indoor unit that is set as the
Changeover Master. The Changeover Master indoor unit shall then change the
operation mode of all indoor unit groups daisy chained to the same outdoor unit in the
Heat Pump system or branch selector box in the Heat Recovery system.

THJA1810 HVAC Equipment
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3) Guard timer
i) Upon changeover, guard timer will prevent another changeover during the guard

timer activation period (15, 30, 60 (default) min).
ii) Guard timer is ignored by a change of setpoint manually from either intelligent

Touch Manger or Remote Controller, by schedule, or the room temperature meets
or exceeds the secondary changeover deadband of the mode opposite of the
current mode setting

C.

d.

Controller shall support Interlock
1 ) Interlock feature for use with 3'd party equipment (DOAS, dampers, occupancy sensing,

etc.) to automatically control Groups or Areas corresponding to the change of the
operation states or the On/Off states of any Group.

2) Controller shall control the following equipment:
i) Makeup Air Unit start/stop
ii) Makeup air unit alarms
iii) All packaged rooftop unit start/stoop
iv) All packaged rooftop unit alarms
v) All Building exhaust fan start/stop
vi) Event mode for Gym via input from event mode push button

3) WAGO I/O unit - Di, Do, Ai, Ao
i) On/Off based monitoring and control of equipment
ii) Manual or scheduled operation of equipment
iii) Operation based upon interlock with management points (group(s))
iv) Monitor equipment error/alarm status

4) Digital Input/Output (DEC102A51-US2) unit or Digital Input (DEC"l01A51-US2) unit
i) On/Off based monitoring and control of equipment
ii) Manual or scheduled operation of equipment
iii) Operation based upon interlock with management points (group(s)
iv) Monitor equipment error/alarm status

Controller shall support force shutdown of associated indoor unit groups.

s. Web/Email Function

a. Each intelligent Touch Manager shall be capable of monitoring, operating, and scheduling a
maximum of 64 indoor unit groups (up to 512 indoor unit groups with the addition of the iTM
Plus Adapter) from a networked PC's web browser. It shall also be capable of creating
general user access and sending detailed error emails to a customized distribution Iist (up
to 10 email addresses).

b.All PCs shall be field supplied.

C. BACnet Interface

a. The system shall be supplied with a BACnet IP interface. This interface shall
allow the BMS to monitor and change certain values of the system.
The BACnet interface shall be a hardware based device and shall mount in the

BMS control panel. A BACnet interface which is software based and must run on
an IBM compatible computer is not acceptable.
The BACnet interface shall be capable of interfacing to a minimum of 40 outdoor
systems and 256 indoor units.
The interface shall be a BACnet Application Specific Controller (B-ASC) device
profile compatible with BACnet (ANSI / ASHRAE-135)
The interface shall have BACnet IP Data Link Layer (Annex J)
The interface shall support COV - Change of Value, Property Array Index and
Segmented Requests

b.

C.

d.

e.

f.

THJA1810 HVAC Equipment
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g.
h.

i.

The interface shall have lPV6 and Foreign Device Registration capability
The interface shall have BTL Certification (Operating System Version 6.2 and
Later).
The interface shall provide as at a minimum the following points:

i. Monitoring points: indoor unit Start/stop status, All indoor unit Alarms, All
outdoor unit alarms, indoor unit Malfunction codes, outdoor unit
malfunction codes, indoor unit mode of operation, return air or space
temperature, indoor unit filter inspection required, Outdoor unit
compressor status, indoor unit fan status.

it. Writable points: indoor unit start/stop operation, indoor unit mode of
operation, room temperature setting, indoor unit filter inspection reset,
remote controller enable/disable, indoor unit fan speed setting, indoor unit
air direction setting, forced system stop, forced thermostat disable,

3. FACTORY START-UP REPORTS

A. Provide factory start-up on site by a factory representative (not a third party contractor) for all
HVAC equipment, including VRF systems, outside air units, rooftop units, etc. Submit factory start-
up reports to the Engineer. The Mechanical Contractor and the Controls Contractor shall have a
representative on site to correct all deficiencies noted by the factory representative. For each
deficiency noted, documentation of corrective action taken shall be submitted to Engineer.

m VRF Systems

a.

b.

C.

d.

e.

f.

g.
h.

i.

J.

k.

Volts - Comp. 1 and Comp. 2
Control Voltage
Comp. Amps #1 - Comp. Amps #2
Condenser Fan Amps
Condenser Performance

Ambient Temperature
Leaving Air Temp
Liquid Press.
Subcooling
Lubrication System
Oil Pressure

Oil Level

Acidity Test Per Contract
Crank Case Heater OK

General Check

Unusual noise or vibration

Visual Leak Check

Comp. Loading, Unloading
Pumpdown Control - Cutout PSI - Cutout PSI
Low Ambient Dampers
Condenser Fan Belt

C@ndenser Coil Cleanliness

Evap. Coil Cleanliness
Moisture Indicator

THJA1810 HVAC Equipment
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4. HVAC SYSTEM START-UP PROCEDURE

A, GENERAL

(1 ) The goal of this procedure is for a few units to run as much as possible with the coils as cold as
possible to "wring out" the water and allow it to drain awayin the condensate drain pans. Allowing
all units to cycle on and off, running for short periods of time, does not dehumidify the air in the
building. Starting the system without following the steps outlined will raise the relative humidityin
the building and most likely cause condensation on some of the building surfaces and HVAC
system that the Contractor will be responsible to correct.

(2) The high humidity and condensation occurs in school buildings at start up primarily because the
building is only partly occupied (or not occupied) when the HVAC system is started. Most people
believe that the answer to this problem is to turn the thermostats down very Iow. The assumption
is that cold air will not hold moisture. That is not true. What happens is that the thermostats are
quickly satisfied thermally because there is very Iittle cooling Ioad on the building and the cooling
equipment. The terminal units then only have to run for a very short period of time to keep the
thermostats satisfied and the relative humidity of the air is in fact raising. The goal is to cause the
moist air to pass over coils which are cooling it and drying it without allowing more moist air to be
introduced into the building.

(3) To reduce the always present high humidity start-up problem, we have de.vised this start-up
procedure that will minimize the adverse effects of the start-up. As the building sits at start-up, all
of the walls, floor, and ceilings are saturated with moisture from the air and also moisture is being
released from the drying paint and curing concrete and mortar.

(4) The following procedure will slowly bring down the temperature and humidity in the Iightly loaded
building. It will also allow the HVAC equipment to more closely match the actual building Ioad
without students and equipment in use.

To reach these goals we require the following:

(1) Set 1/3 of the units (approximately every third unit) on 74oF (no Iower). Set the other
thermostats for a cooling setpoint of 90oF so the units will not cool. Override the controls so
that the fans in all units will circulate air.

(2) Leave all of the interior doors open to allow the air to mix throughout the building.

(3) Close all exterior windows and doors.

(4) Turn off all exhaust fans and outside air units.
dampers shall be closed.

Outside air unit exhaust and outside air

(5) Leave all of the Iights on in the building to provide a cooling Ioad.

(6) Provide portable electric heaters or dehumidifiers in any room that shows signs of
condensation.

THJA1810 HVAC Equipment
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Here is a Iist of things you should not do:

(1 ) Do not prop the exterior doors open during construction or while moving in furnishings.

(2) Do not start all of the units until students are starting school. When students start school the
normal setpoints, schedules, and fan cycling shall begin.

END OF SECTION
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SECTION 230300

CONDENSATE DRAINAGE SYSTEM (FOR COOLING EQUIPMENT)

1. GENERAL

A. The Contractor's attention is directed to the General and Special Conditions, General Conditions-
Mechanical and to all other Contract Documents as they apply to this section of the work. Attention is
also directed to all other sections of the Contract Documents which affect the work of this section and

which are hereby made a part of the work specified in this section.

B. The Contractor shall provide a complete condensate drainage system to carry all condensate
discharge from all cooling equipment from the building. Condensate system shall be installed in
accordance with IMC. Provide condensate overflow switch for all condensate producing equipment.

C. Pipe installation and fabrication shall be in accordance with the section of these specifications entitled
PIPE, PIPE FITTINGS AND PIPE SUPPORT and as hereinafter specified.

D. All piping shall be installed concealed, unless specifically noted otherwise and shall be installed under
slabs or underground only when specifically indicated.

E. Lines installed in ceiling spaces shall be held at the maximum possible elevation and shall be
coordinated with all other trades to avoid conflicts.

F. Condensate drain Iines shall be pitched l14 inch per foot and installed with cleanout plugs at each
change in direction and/or at thirty (30) footintervals. Where this minimum pitch cannot be attained,
contact Engineers.

G. Horizontal runs of condensate drain Iines shall be supported at six (6) foot intervals maximum, or
more frequently where required to prevent sags and Iow spots.

H. Lengths of horizontal Iines shall be held at a minimum due to potential Iint collection.

1. Provide condensate traps in accordance with the manufacturer's recommendations.

2. MATERIAL

A. Refer to Section of these Specifications entitled: PIPE, PIPE FITTINGS AND SUPPORT.

3. INSULATION

A. Refer to Section of these Specifications entitled: INSULAT?ON - MECHANICAL.

END OF SECTION
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ELECTRICAL INDEX

260501- General Provisions

260502- Scope of the Electrical Work
260503- Shop Drawings, Literature, Manuals, Parts Lists, and Special Tools

260504- Sleeving, Cutting, Patching and Repairing
260505- Demolition, Restoration and Salvage
260508- Coordination Among Trades, Systems Interfacing and Connection of

Equipment Furnished by Others
260519- Conductors, Identifications, Splicing Devices and Connectors

260526- Grounding and Bonding
260531- Cabinets, Outlet Boxes and Pull Boxes

260533- Raceways and Fittings
260553- Identifications

262450- Transformers

262726- Wiring Devices and Plates

264313- Surge Suppression Systems
265113- Lighting Fixtures

270610- Voice Data AV

270640- CATV Distribution System

275100- Paging/Intercom System

282300- Digital Video Surveillance System
283100- Fire Alarm Voice Evacuation and Mass Notification System

END OF ELECTRICAL TABLE OF CONTENTS
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SECTION 250100

MOTOR STARTERS AND OTHER

ELECTRICAL REQUIREMENTS FOR MECHANICAL EQUIPMENT

1 . MOTOR STARTERS-GENERAL

A. Where motor starters are required for mechanical equipment they are to be the responsibility of the
Contractor furnishing the equipment as outlined herein.

B. Motor starters shall be furnished by the Equipment Supplier with his equipment. Coordinate all
requirements for starters with equipment suppliers and other trades.

C. Motor starters shall be NEMA style. I.E.C.-style starters are not to be provided. Their sizing and
installation shall be coordinated with the equipment manufacturer's requirements and in accordance
with the National Electrical Code.

D. Unlessotherwisenoted,providecombinationstarter/disconnectsforallequipmentrequiringastarter.

2. ELECTRICAL REQUIREMENTS FOR MECHANICAL EQUIPMENT

A. All mechanical equipment shall be provided for single point electrical connection unless specifically
noted to the contrary. Refer to schedules and other sections of these specifications for further
requirements. It is the responsibility of the Contractor to coordinate the electrical characteristics of all
equipment with the electrical provisions indicated on the Contract Documents. The Contractor shall
notify the Engineer in writing ten calendar days prior to bid of any discrepancy so a written clarification
by Addendum may be made. If such notice is not given, the Contractor shall be responsible for any
and all costs or delays associated with any changes required. Specification of equipment
characteristics made during review of shop drawings shall not relieve the Contractor of this
responsibility.

B. The equipment manufacturer shall provide internally mounted fuses with his equipment, as required,
to comply with the U.L. Iisting on the equipment name plate. (i.e., hermetically sealed compressors or
equipment with name plate data that recommends or requires fuse protection.) See also, National
Electrical Code, Article 440, and other applicable sections of the N.E.C.

C. It is the Contractor's responsibility to furnish and install fusible or non-fusible disconnect switches or
circuit breakers for disconnecting means as required by the Code for all electrically powered
equipment. All power wiring from source, thru disconnecting means and motor starters to motor
terminals or equipment junction box is to be furnished and installed by the Contractor. Each separate
contractor engaged for the project shall coordinate with all other trades to ensure all necessary
equipment and Iabor is included for fully functioning mechanical systems, installed per code
requirements. Unless otherwise notes, provide combination starter/disconnects for all equipment
requiring a starter.

D. Final electrical connection of equipment shall be verified for proper voltage requirements in
conjunction with the motor nameplate patch and actual wiring configuration. Any costs associated
with damage to appliances motors, equipment, etc., connected to incorrect supply voltage shall be
borne by the Contractor.

THJA1810 Motor Starters
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E. Refrigeration condensing units with internal compressors shall be furnished with integral starter. The
Contractor is to furnish and install a fusible disconnecting mains with fuses sized to motor nameplate
requirements. Coordinate wiring, mounting and style of disconnect switch at unit in field.

F. All interlock or other control wiring, unless specifically noted otherwise, is the responsibility of the
Contractor.

G. All equipment shall be suitably enclosed. All enclosures for equipment shall be rated and approved
for the environment in which it operates. (i.e., NEMA 1 , NEMA 3R, NEMA 7, NEMA 12, etc.) Verify
the requirement with the installation condition if not indicated on the plans.

H. Observe the following standards for manufacturers of equipment and selection of components.

(1 ) Starters, control devices and assemblies: NEMA, U.L. - (I.E.C. style not acceptable)

(2) Enclosures for electrical equipment: NEMA, U.L.

(3) Enclosed switches: NEMA, U.L.

(4) All electrical work, generally: National Electrical Code

(5) All electrical work in industrial occupancies: J.I.C. standards

(6) All electrical components and materials: U.L. Iisting required.

1. Whererequired,theContractoristoprovidemountingrailsorchannelstoinstallstarterswithcode-
required clearances. Framing shall be solidly anchored by welding expansion shields in masonry or
other approved anchorage. Frames are to be constructed of steel angles or pre-manufactured
channel systems such as Unistrut, Kindorf or B-Line Company. Framing material shall be pre-
finished with corrosion-resistant material or painted with two coats corrosion-resistant oil-based
enamel.

3. REQUIREMENTS FOR MECHANICAL EQUIPMENT, 1/2 H.P OR LESS

A. This section describes requirements for small mechanical equipment such as (but not Iimited to)
package terminal heating/cooling units, (water source heat pumps, etc.) VAV boxes, unit heaters,
vertical and horizontal unit ventilators, exhaust fans, in-Iine fans, fan coil units, cabinet heaters and
the Iike.

B. Small equipment with motor(s) of 1/2 H.P., single phase or Iess are generally not required to be
furnished with NEMA-style starter(s), unless otherwise noted.

C. For such equipment, provide integral contactor or horsepower-rated relay where controlled by
thermostat or other type of switch. Contactors or relays shall be as recommended by the
manufacturer of the equipment, suitable for the service duty.

D. Provide transformer within unit as required to derive Iow voltage A.C. for thermostat control or derive
from temperature controls panel, if available.

THJA1810 Motor Starters
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E. Provide internal fusing for unit motor and other loads in fuse block or in-Iine fuseholder. See also
Article 2-B, this Section.

F. Where externally-mounted disconnecting means is required and would be impractical, unsightly or
inappropriate in the judgment of the Engineer, disconnects shall be Iocated within the unit. These
disconnects may be fusible H.P.-rated snap switches or manual starters with overload elements, as
required. Locate this and other electrical equipment within enclosure where easily accessible behind
access panel or door on unit, and as acceptable to the electrical inspector or Iocal authority having
jurisdiction. Refer to mechanical equipment schedules for further information.

G. Wtiere fractional horsepower duplex pumps such as vvater circulators, sump pumps, etc. are
provided, they shall be provided with alternators, cordsets, etc., as required for a complete installation.

4. REQUIREMENTS FOR MECHANICAL EQUIPMENT, 3/4 H.P. OR LARGER

A. This section describes requirements for mechanical equipment such as (but not Iimited to) exhaust
fans, Iarger air handling units, cooling tower fans, water source heat pumps, chilled or hot water
pumps, D.X. roof-top units, air compressors and the Iike.

B. Provide premium efficiency motors.

C. Equipment provided with motor(s) of 3/4 H.P. and Iarger, single or three-phase are required to be
furnished with starters suitable for the Ioad(s) specified. It is recommended that starters be furnished
integrally with or mounted on equipment for field wiring by the Contractor. Where starters are
furnished separate from equipment, furnish templates or rough-in diagrams to the appropriate
contractor for his use in installation.

D. All starters shall be size O minimum. They shall be constructed and tested in accord with latest
edition of NEMA standards. All starters shall be across-the-Iine magnetic type, unless indicated
otherwise. On motors of 20 H.P. or greater rating, the supplier shall provide starters capable of
Iimiting inrush currents. These shall be of the wye-delta, reduced voltage open-transition type, or
electronic controlled, as required. Do not utilize closed transition starters unless specifically indicated.

E. Magnetic starters shall be furnished with the following characteristics and accessories as a minimum.
See other sections of these specifications and mechanical schedules for further requirements.

(1 ) Contacts shall be silver-alloy, double-break type. Contacts shall be replaceable without removal
of wiring or removal of starter from enclosure. Number of contacts shall be as required for
service indicated. Contacts shall be gravity dropout type, positive operation.

(2) Coil voltage shall be 120 volts, A.C., 60 HZ or Iess, as required to suit control systems available
voltages. Coils shall be of molded construction, rated for continuous duty. Provide coil clearing
contact as required.

(3) Provide control transformer of adequate K.V.A. as required on all starters with Iine-to-Iine voltages
higher than 120 volts A.C. Provide fuse block and slow-blow fuse to protect control transformer
per NEMA, N.E.C. and U.L.
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(4) Provide hand-off-auto selector switch in face of starter, wired into hand and off switch positions.
Auto position (if needed) to be field wired as indicated on plans or schedules for automatic
control. Provide a green run pilot Iight.

(5) Provide NEMA Class 20 resettable overload relays, accurately sized to the motor nameplate
rating of the motor served and the temperature differential between motor and controller.
Overloads shall be easily replaceable, and resettable without opening enclosure, via a push
button or similar means. Class 10 or Class 30 overloads may be used, depending on the type of
anticipated service.

(6) Provide at Ieast one N.0. and one N.C. auxiliary contact (field-convertible to opposite operation)
with each starter. Refer to mechanical details or schedules for additional requirements, if any. All
starters shall have space for two additional single-pole contacts.

(7) All starters shall be thru-wiring type.

(8) Provide phase failure sensing relay to open starter coil circuit (on Ioss of one or more phases) on
all three-phase starters controlling motors of 15 H.P. or Iarger.

(9) Provide power factor correction capacitors on motors of 15 H.P. or Iarger where predicted power
factor based on manufacturer's data will fall below O.90%. Capacitors shall be of the unit-cell
type, in single enclosure with discharge resistors and tank overpressure circuit interrupter for
safety.

s. REQUIREMENTS FOR WIRING

A. All wiring, including controls, interlock, miscellaneous power, sensors, thermostats, etc., shall be
installed in metallic raceway systems that are in compliance with all Division 26 requirements of these
Specifications, unless specifically noted otherwise. Open cabling systems will only be permitted
where specifically permitted within the Division 26 Specifications and if Iess than 50 volts A.C. peak-
to-peak or 50 volts maximum D.C.

B. Where open cabling is permitted, it shall be installed with proper support as specified in the Division
26 Specifications.

C. Where open cabling is permitted, and installed in environmental air plenum (return, relief, supply,
etc.), the materials installed shall be in compliance with N.E.C. Articles 700, 725, 770 (for fiber optic),
780 and 800.

D. Where open cabling is permitted, it shall only be installed open in accessible spaces. Where
concealed in walls, it shall be routed through raceways to outlet boxe(s) for the terminal device.

END OF SECTION
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SECTION 250200

CONTROLS - DIRECT DIGITAL

1. SUMMARYBUILDINGAUTOMATION

A. The browser-based graphical user interface (GUI) shall meet or exceed most recent building in
functionality and appearance. Operators shall be able to perform all normal operator functions
through the GUI. The "homepage" graphic shall be updated with Iink to new building. User
access privileges shall be configured per Owner's requirements.

B. The primary graphic for the building will be the floor plan. Color graphic floor plan displays will be
generated by importing AutoCAD floor plan drawings from Engineer. Each floor plan display will
provide, at minimum, the outdoor air temperature and a color coded indicator of individual zone
condition. Each floor plan graphic shall provide Iinks to detailed schematics of respective
mechanical equipment. Graphic Iinking and detail penetration shall be accomplished with the
pointing device without the need for menu access for keyboard entry.

C. The VRF systems shall operate under their own control and shall be monitored and receive
schedule and setpoint changes via BACnet. The VRF system integration shall be via BACnet/IP
and provide all manufacturer available points to the BAS.

D. All equipment shall continue to function as Iast programmed or in default mode (occupied) if
communication with the BAS is Iost.

E. All Iabor, material and software necessary to meet the functional intent of the system shall be
included. Equipment and Iabor not specifically referred to herein or on the plans, that is required to
meet the functional intent, shall be provided without additional cost to the owner.

F. No systems or components that require a yearly Iicensing renewal fee to operate shall be
permitted.

2. DATABASE MANAGEMENT

A. The Integrator should use good judgment with regards to sampling interval to reduce the size of
the database. Unless otherwise noted, trend points shall use the following default sampling
interval

B. The system shall automatically delete trend data older than two years.

3. WORKSTATION

A. Contractor to provide one desktop computer workstation and monitor with the ability to access all
data using a standard web browser and add-ons without requiring proprietary operator interface
and configuration programs.

4. OWNERSHIP

A. The Owner shall sign a copy of the manufacturer's standard software and firmware Iicensing
agreement as a condition of this contract. All software licensing shall be made to the Owner, not
the Contractor or vender, or installer with all tools in, all tools out functionality and such Iicense

THJA1810 Controls - Direct Digital
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shall grant use of all programs and application software to owner as defined by the manufacturer's
Iicense agreement, but shall protect manufacturer's rights to disclosure of trade secrets contained
within such software. All software shall be capable of adding other manufacturer licensed vendors
if of the same firmware. All project developed software, control software and documentation shall
become the property of the owner. These include, but are not Iimited to project graphic images,
record drawings, project database, project specific application programming code, and all other
associated documentation.

s. FRONT-END TRA?NING

A. Integrator shall train Owner's maintenance personnel to adjust, operate, and maintain control
systems and components using front-end GUI. Include a minimum of 8 hours dedicated instructor
time. At Owner's request, unused time shall be made available to answer ad hoc questions
and/or make programming changes to the front-end server.

B. The Owner's operator training and instructional program shall address, at a minimum, the
following topics:

Overview of the system architecture and unit Ievel controllers
System Iogon/Iogoff procedures
Adjust setpoints and override process
Configure and respond to alarms
Make schedule changes
Monitor and command objects and properties
Utilize and set up trends
Generate and save reports
Point Iist naming convention by reference to equipment technical manuals

6. DELIVERABLES

A. At time of Controls Submittal, Integrator shall provide Owner with sample graphic for each
equipment type. More than one graphic should be provided if alternate format/images are
available.

B. Prior to substantial completion, Equipment supplier(s) shall provide Owner with technical manuals
in PDF format for each equipment type that document available I/O network points and their
respective configuration. Unavailable I/O points must be clearly denoted.

C. At substantial completion, Integrator shall provide pathname of front-end server folder(s)
necessary for full backup recovery of building configuration. The contents of the folder(s) must be
sufficient to restart the system in the event that the front-end server requires re-installation.

D. Contractor to provide Functional Review & Verification report.

7, GENERAL

A. The Contractor shall furnish all Iabor, materials, equipment and services required to provide a
complete temperature control system as specified and as shown on the plans.

THJA1810 Controls - Direct Digital
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B. Prior to the installation of or payment for any work, the Contractor shall prepare submittals which shall
be reviewed by the Architect and Engineer. These submittals shall include a complete control
diagram and sequence of operation of the entire system, plus engineering data on all devices used.

C. The Contractor shall be a Iicensed installer of HVAC temperature controls by a national temperature
controls manufacturer. The basis of design manufacturer is Automated Logic. Refer to the Bid
Alternates section for infomiation regarding the bidding of other control systems manufacturers. The
installer shall have s years experience and installed a minimum of 8 systems of similar size. Their
offices shall be within 150 miles of the project site.

D. The installer shall have s years experience and installed a minimum of 8 systems of similar size.
Their offices shall be within 150 miles of the project site.

E. The system herein specified shall be free from defects in workmanship and material under normal
use and service if, within twelve (12) months from the date of acceptance by the Engineer, any of the
equipment herein described is proved to be defective in workmanship or material, it will be adjusted,
repaired, or replaced free of charge by the Contractor.

F. All equipment, unless specified to the contrary, shall be fully proportioning and adjustable. The
Control System shall consist of all room thermostats, air stream thermostats, valves, damper
operators, relays, freeze protection equipment, dampers, panels, and other accessory equipment not
provided with the equipment to fill the intent of the specifications and drawings.

G. All units, controls, equipment, heat pumps, etc., and controls shall reset automatically when power is
restored after an outage.

H. All control wiring concealed in walls and exposed in mechanical rooms, closets, etc., shall be in
conduit. Provide plenum rated wiring where cable is concealed above ceilings. Do not paint wiring.
The Contractor is responsible for protecting wiring from paint. Any painted cabling shall be replaced.

I. AIIdampersshallbecapableofoperatingproperlywiththesystempressuresencountered.Thisshall
include modulating and shut-off functions.

J. The Contractor shall also refer to the mechanical maintenance, HVAC equipment, and all other
sections of the specifications for additional control requirements.

K. Provide smoke detectors and shut down control for all air handling units and combined air systems as
required by the KBC and IMC Section 606.

L. All DDC controllers or control modules shall have covers to protect the circuit boards. All wiring shall
be anchored securely within 6" of the controller.

M. Provide all control dampers, etc. not supplied with the equipment or required to accomplish the
sequences specified.

N. Wiring and required conduit in connection with the control system(s), including power wiring of any
voltage, shall be installed by the Contractor. The Contractor may, at his option, engage the Electrical
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Contractor to accomplish this work. It is emphasized however, that the Contractor is finally
responsible for all such work.

0. The electrical work required for the installation of the control system(s), shall be provided by the
Contractor in accordance with all National and Local Electrical Codes. All wiring shall be concealed in
conduit. All electrical work specified under this division of the specifications shall also comply with
Division 26 of these specifications.

P. All exterior electrical work, equipment, etc. shall be waterproofed.

8. CONTROL SYSTEM CHECKOUT AND TESTING - BY CONTROLS CONTRACTOR PRIOR TO

DEMONSTRATION AND ACCEPTANCE

A. Startup Testing. Complete startup testing to verify operational control system before notifying Owner
of system demonstration. Provide Owrier with schedule for startup testing. Owner may have
representative present during any of all startup testing. Controls Contractor is to participate in
equipment startup concurrently with the equipment supplier starting up the equipment.

("I ) Calibrate and prepare for service each instrument, control, and accessory equipment furnished
under Section 250200.

(2) VerKy that control wiring is properly connected and free of shorts and ground faults.
(3) Enable control systems and verify each input device's calibration. Calibrate each device

according to manufacturer's recommendations.
(4) Verify that binary output devices such as relays, solenoid valves, two-position actuators and

control valves, and magnetic starters, operate properly and that normal positions are correct.
(5) Verify that analog output devices such as I/Ps and actuators are functional, that start and span

are correct, and that direction and normal positions are correct. Check control valves and
automatic dampers to ensure proper action and closure. Make necessary adjustments to valve
stem and damper blade travel.

(6) Prepare a log documenting startup testing of each input and output device, with technician's
initials certifying each device has been tested and calibrated. Submit Iog to Engineer for review.

(7) Verify that system operates according to sequences of operation. Simulate and observe each
operational mode by overriding and varying inputs and schedules. Tune PID Ioops and each
control routine that requires tuning. This is to be done at both the integrator and equipment Ievel.

(8) Alarms and Interlocks.
a. Check each alarm with an appropriate signal at a value that will trip the alarm.
b. Trip interlocks using field contacts to check Iogic and to ensure that actuators fail in the

proper direction.
Test interlock actions by simulating alarm conditions to check initiating value of variable and
interlock action.

d. To be done at both the equipment and integrator Ievel.

C.

9. CONTROL SYSTEM DEMONSTRATION AND ACCEPTANCE

A. Demonstration. Prior to acceptance, perform the following perFormance tests to demonstrate system
operation and compliance with specification after and in addition to tests specified in Control System
Checkout and Testing. Provide Engineer with Iog documenting completion of startup tests.
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Submission of Iog is required before Demonstration and Acceptance may begin. Demonstration is to
be done both orally and remotely.

(1 ) Engineer will be present to observe and review system demonstration. Schedule with Engineer at
Ieast 14 days before system demonstration begins. Systems balancing shall be complete prior to
demonstration, coordinate scheduling with TAB agency accordingly.

(2) Demonstrate actual field operation of each sequence of operation as specified in these
specifications. Provide at Ieast two persons for two days each (32 man hours) to demonstrate
calibration and response of any input and output points requested by Engineer. Provide and
operate test equipment required to prove proper system operation. Specified on site time does
NOT include time necessary to correct deficiencies.

(3) Demonstrate complete operation of operator interface.
(4) Demonstrate all alarms, including external alarms to Owner selected pagers, phones, e-mail

accounts, etc. Also demonstrate fire alarm system interface.
(5) Tests that fail to demonstrate proper system operation shall be repeated after Contractor makes

necessary repairs or revisions to hardware or software to successfully complete each test.
(6) Provide all required tools to perform system demonstration and point calibration (drills, duct plugs,

thermometers, hygrometers, hand-held carbon dioxide sensors, aerosol test smoke, 2-way
radios, water probes, DP sensors for water and air, etc.)

(7) Provide a technician to be able to accomplish all of the commissioning agent's requirements.

B. Acceptance.

(1 ) After tests described in this specification are performed to the satisfaction of both Engineer and
Owner, Engineer will accept control system. Engineer may exempt tests from completion
requirements that cannot be performed due to circumstances beyond Contractor's control.
Engineer will provide written statement of each exempted test. Exempted tests shall be
performed as part of warranty.

(2) System shall not be accepted until completed demonstration forms and checklists are submitted
and approved as required in these specifications. Warranty will not start until acceptance by
Owner and Engineer.

10. WARRANTY PERIOD REVIEW

A. The Contractor shall provide full instructions to designated personnel in the operation, maintenance,
and programming of the system. The training shall be specifically oriented to the system and
interfacing equipment installed. The Owner Training shall include an overview of the entire HVAC
system operation, temperature sensor setpoint manipulation, critical alarm training and graphics
display overview. Subcontractors shall be present during Owner training sessions. Coordinate
training with requirements in the front end documents. THIS IS TO CORRELATE WITH THE
OPPOSED SEASON TESTING BY THE COMMISSIONING AGENT.

B. The Contractor shall provide a Sign-in Sheet and Meeting Minutes of the training. The Contractor
shall also video record the initial training sessions. Complete Operations and Maintenance Manuals
shall be reviewed by the Contractor during training.

11 . ONE YEAR OPTIMIZATION PERIOD
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A. The controls contractor shall provide assistance to the Engineer for a period of one year from date
of system acceptance for the purposes of optimizing the systems for energy efficiency and
occupant comfort. The assistance shall consist of the following:

(1) Assist the Engineer in accessing the controls system remotely.
(2) Input schedules and setpoints for all zones and equipment as requested by Engineer and

Owner.

(3) Trend points as requested by Engineer.
(4) Modify controls sequences as requested by Engineer. No additional points will be added by

the Engineer.
(5) Modify setpoints and schedules as requested by Engineer and Owner.

Additionally during the optimization period, include 2 site visits (6 hours on-site each) for system
modifications that cannot be accomplished remotely. This is to correlate with the opposed season
testing by the commissioning agent.

12. EQUIPMENT

A. CONTROL PANEL(S)

(1 ) Each system shall be provided with a Iocal panel for mounting of all relays, switches, controllers,
and thermometers associated with that system. Where one cabinet will not accommodate all the
equipment necessary for one system, a second cabinet shall be mounted and bolted adjacent to
it. Cabinets shall be provided with a 2/3's door. All devices shall be provided with Iamacoid
plastic nameplates for identification.

B. THERMOSTATS

(1) General

a. All thermostats shall have a digital display of zone temp, setpoint, mode, and occupancy.
This control shall allow the space occupants to reset the temperature up or down a
predetermined amount. This amount, or no amount at all, shall be settable thru the BAS.

b. The thermostat shall have an unoccupied override button.

C. The thermostat shall have no integral thermometer.

d. Allthermostatsshallbemountedonaplasticbaseorotherinsulatingmaterialtopreventwall
coupling effect.

e. Thermostatsshallbemountedwiththetopatamaximumof48"A.F.F.andshallbemounted
to comply with A.D.A.

C. DAMPERS

THJA 1810 Controls - Direct Digital
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(1 ) Several Iouvers of practical widths shall be provided for Iarger dampers. Modulating dampers
shall have opposed blades. Dampers shall have edge and end seals. Dampers shall be Ruskin
CD-60 or better. Maximum Ieakage rate shall be 2 CFM per square foot at 1 " W.G. pressure
differential for dampers greater than 12" wide. Leak rate for dampers 12" and less shall be 3
CFM per square foot. NOTE: Do not mount outside air dampers so close to water coils, piping,
etc., that freeze-up may occur due to a Ieaky damper.

D. RELAYS AND SWITCHES

(1 ) Relays and switches shall be of the positive and gradual acting type and shall be furnished and
installed as required for the successful operation of the system. All switches shall have suitable
indicating plates.

E. VALVES

(1 ) All valves shall be of the fully modulating and silent type unless otherwise specified. They shall
provide accurate control of the heating or cooling medium under all Ioad conditions. All valves 2-
inches or smaller shall have brass or bronze bodies with screwed ends. Valves 2-1 /2 inches and

Iarger shall have iron bodies, brass or bronze trimming with flange ends. Valves shall be normally
open or normally closed as required. Valves shall be installed with the stem in the upright
position or as recommended by the valve manufacturer.

13. DEMONSTRATION

A. A complete demonstration and readout of the capabilities of the monitoring and control system shall
be performed. The contractor shall demonstrate on -site with the Owner and Engineer that all points
and sequences operate as designed.

The warranty does not start until all controls, graphics, points, etc. are functioning.

All controls functioning on Date

Witnessed by

14. SEQUENCE OF OPERATION

VRV Control System:

The VRV shall be provided with a BACnet l/P interface so that each unit's operation will be enhanced
through the Building Automation System. Each VRV unit will run under its factory mounted control
system. In addition, a field mounted/wired VRV zone sensor is provided for each unit. Where multiple
units serve a single area each VRV unit will have its own thermistor installed in the space. Re4ter to the
plans for sensor quantities and Iocations.

The following functions will be controlled/monitored for each VRV unit by (through the BACnet I/P
interface):

* Occupied/Unoccupied Scheduling
Occupied Temperature Setpoint
Night Setback Temperature Setpoint

*

*

THJA1810 Controls - Direct Digital
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*

*

*

*

*

*

*

Local Occupant Setpoint Adjust
Local Occupant Override
Filter Timer Maintenance

Heating/Cooling Changeover
Unit Alarms/Status

Operator Floor Plan Graphics
Setpoint adjustment Iimiting
PermiUprohibit heat/cool/off (mode) changes

Areas with Single vs. Multiple Units:
The sequences below apply to areas with single units as well as multiple units. All software will command
any units in a single area as one.

Areas Where Independent Zones are Served by a Common Branch Selector:
Where multiple zones are served by a single branch selector the operator, through the BAS, shall have
the ability select which terminal unit shall be the "master" and which unit shall be the "slave". The master
unit shall make the determination wether the branch selector is in the "heating" or "cooling" mode.

Run Conditions - Scheduled:

The unit will be enabled to run from the building automation system according to a user definable time
schedule in the following modes:

Occupied Mode: The unit will be sent an occupied setpoint value from the ALC system for the units own
control system to maintain:

* A 74oF (ALC adj.) cooling setpoint
A 70oF (ALC adj.) heating setpoint*

Unoccupied Mode (night setback): When indexed to unoccupied, the unit will be command off, then a
night setback temperature setpoint value from the Siemens system will be sent for the units own control
system to maintain:

* A 85oF (ALC adj.) cooling setpoint.
A 55oF (ALC adj.) heating setpoint.*

Alarms through ALC WebCTRL system will be provided as follows:
High Zone Temp: If the zone temperature is greater than the cooling setpoint by a user definable
amount (ALC adj.).
Low Zone Temp: If the zone temperature is Iess than the heating setpoint by a user definable
amount (ALC adj.).

*

Zone Setpoint Adjust:
When enabled through the WebCTRL system, the occupant will be able to adjust the zone temperature
heating and cooling setpoints at the VRV zone sensor. The setpoint will be sent through system via
BACnet IP to the Daikin system and unit. The WebCTRL operators can Iimit the setpoint range for each
occupant zone.

Zone Unoccupied Override:
When enabled through the WebCTRL system, a timed Iocal override control will allow an occupant to
override the schedule at the zone sensor and place the unit into an occupied mode for an adjustable
period of time. At the expiration of this time, the ALC system will command the unit back to the
unoccupied mode.
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Zone Optimal Start:
The unit shall use an optimal start algorithm for morning start-up. This algorithm shall minimize the
unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled
occupied period. The BAS shall be responsible for calculating the optimal start time.

Outside Air Conditions:

The controller will monitor the outside air temperature and humidity and calculate the outside air enthalpy
on a continual basis. These values will be made available to the system at all times.

Alarm will be generated as follows:
* Sensor Failure: Sensor reading indicates shorted or disconnected sensor.

Outside Air Temperature History:
The controller will monitor and record the high and Iow temperature readings for the outside air. These
readings will be recorded on a daily, month-to-date, and year-to-date basis.

Cooling Degree Day:
The controller will provide a Degree Day history index that reflects the energy consumption for the facilities
cooling demand. Computations will use a mean daily temperature of 65oF (adj.). The Degree Day peak
value readings will be recorded on a daily, month-to-date, and year-to-date basis.

Heating Degree Day:
The controller will provide a Oegee Day history index that reflects the energy consumption for the facilities
heating demand. Computations will use a mean daily temperature of 65oF (adj.). The Degree Day peak
value readings will be recorded on a daily, month-to-date, and year-to-date basis.

Freezer/Cooler Monitor:

The controller will monitor the freezer temperature and cooler temperature.

Alarm will be generated as follows:
* High Freezer Temperature: Temperature in freezer rises to 1 5.F (adj)

High Cooler Temperature: Temperature in cooler rises to 45.F (adj)
Low Freezer Temperature: Temperature in freezer falls to -20.F (adj)
Low Cooler Temperature: Temperature in cooler falls to 34.F (adj)

*

*

*

Temperature History:
The controller will monitor and record the high and Iow temperature readings for the freezer and cooler.
These readings will be recorded on a daily, month-to-date, and year-to-date basis.

END OF SECTION
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