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SE-310 

INVITATION FOR DESIGN-BID-BUILD CONSTRUCTION SERVICES 
  

AGENCY/OWNER:  University of South Carolina  

PROJECT NAME:  UTS Main Data Center HVAC Replacement  

PROJECT NUMBER:  H27-Z363  

PROJECT LOCATION:  Columbia, SC  

DESCRIPTION OF PROJECT/SERVICES:  Provide and install five (5) new HVAC units and modify two existing HVAC 

units for Data Center. This is a restricted area and the only site visit will be immediately following the pre bid meeting. Small 

and minority business participation highly encouraged.  

BID/SUBMITTAL DUE DATE:  3/6/2018  CONSTRUCTION COST RANGE: $ 340K  to $ 390K  N/A   

PROJECT DELIVERY METHOD:   Design-Bid-Build  

  

BID SECURITY IS REQUIRED IN AN AMOUNT NOT LESS THAN 5% OF THE BASE BID. 

PERFORMANCE BOND REQUIRED? Yes   No   PAYMENT BOND REQUIRED? Yes   No   

BIDDING DOCUMENTS/PLANS MAY BE OBTAINED FROM:  purchasing.sc.edu  

PLAN DEPOSIT AMOUNT: $         IS DEPOSIT REFUNDABLE  Yes   No   N/A   

Bidders must obtain Bidding Documents/Plans from the above listed source(s) to be listed as an official plan holder.  Bidders that rely on copies obtained from 

any other source do so at their own risk.  All written communications with official plan holders & bidders will be via email or website posting. 

  

All questions & correspondence concerning this Invitation shall be addressed to the A/E. 

A/E NAME:  Mechanical Design  

A/E CONTACT:  Danny Wilds  

A/E ADDRESS: Street/PO Box:  4403 Broad River Road  

City:  Columbia  State:  SC  ZIP:  29210-       

EMAIL:  danny@mdi9834.com  TELEPHONE:  803.731.9834  

  

AGENCY PROJECT COORDINATOR:  Juaquana Brookins  

ADDRESS: Street/PO Box:  1300 Pickens Street  

City:  Columbia  State:  SC  ZIP:  29208-       

EMAIL:  jbrookin@fmc.sc.edu  TELEPHONE:  803.777.3596  

  

PRE-BID CONFERENCE: Yes   No   MANDATORY ATTENDANCE: Yes   No   

PRE-BID DATE: 2/20/2018  TIME: 10 AM  PLACE: 1300 Pickens Street, Columbia SC 29208  

BID DUE DATE:   See Above  TIME: 2:00 PM  PLACE: 1300 Pickens Street Columbia SC 29208  

BID DELIVERY ADDRESSES: 

HAND-DELIVERY:  MAIL SERVICE: 

Attn: Juaquana Brookins "Bid Enclosed"  Attn: Juaquana Brookins "Bid Enclosed"  

1300 Pickens Stret  1300 Pickens Street  

Columbia SC 29208  Columbia SC 29208  

  

IS PROJECT WITHIN AGENCY CONSTRUCTION CERTIFICATION? (Agency MUST check one) Yes   No   
  

APPROVED BY:  DATE:        
 (OSE Project Manager) 
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UTS Main Data Center 01/12/18
HVAC Replacement (H27-Z838)
University of South Carolina 183438

SECTION 23 00 00 - MECHANICAL, GENERAL

PART 1 - GENERAL

1.1 Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to the work under Division 23 the same as if incorporated
herein.

1.2 All materials and work shall comply with the 2015 International Mechanical (IMC), 2015
International Plumbing Code (IPC), 2015 Building Codes (IBC), 2009 International Energy Code
(IECC), National Electrical Code (NEC), and latest National Fire Protection Association (NFPA).

1.3 CONTRACT DOCUMENTS

A. Drawings for work under Division 23 indicate generally the location, arrangement and intent of the
systems to be installed.  They are diagrammatic and indicate reasonable arrangements.

B. It is not the intent of these documents to be used as installation drawings nor to include all related
services or accessories to place systems in operation.  They are not intended to be coordination
documents for detail adaption to building construction, or for coordination with other trades. 
Installation of equipment shall be in strict accordance with the respective manufacturer's
recommended instructions.  Obtain certified drawings and installation instructions before starting
work.

C. After thorough examination of contract documents, bring to attention of Owner prior to bid time
any discrepancies, errors or omissions in Division 23.  If a conflict exists, the greater quantity or
better quality, in the opinion of the Engineer, governs.

D. It is the intent of these drawings and specifications to describe complete and working mechanical
system(s) and to prescribe for the complete installation and testing of the equipment and devices
specified under other sections of the specifications or on the drawings.  Work under Division 23
includes all work necessary to make equipment and systems operational while following the details
of the drawings and specifications as close as possible. When additional items are required to make
systems operational, and are not specifically specified, then items shall be in accordance with the
manufacturer's recommendations for the applicable conditions encountered.

E. Drawings and specifications are complimentary; work called for in either shall be provided as if
called for by both. 

1.4 Temperature and equipment control wiring are included under Division 23.  All power sources,
breakers, wiring, conduits, relays, contactors, and any power wiring required for the automatic
temperature control system shall be provided by Division 23.  All power wiring shall comply with
the latest edition of the National Electric Code.

1.5 Motor starters and variable frequency drives shall be furnished under Division 23.  Mounting and
wiring of starters or variable frequency drives including wiring to equipment shall be provided by
others.  Disconnect switches when required shall be provided under Division 26.  Combination
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starter/disconnect switches shall be furnished under Division 23.  Provide all wiring, conduits,
breakers, transformers, etc. required to power all control components requiring a power source.

1.6 SEISMIC REQUIREMENTS

A. All HVAC materials shall comply with the 2015 International Building Code with the latest
revisions for seismic requirements, see other sections in Division 23.

B. See other sections in Division 23 for more specific specifications.  Generally, the seismic
requirements are covered in the sections where they apply (example: Seismic restraints for piping
are in section 23 21 13 Mechanical, Piping).

C. Provide seismic submittals including calculations to determine restraint loads resulting from seismic
forces presented in local building code or 2015 IBC. Seismic calculations shall be certified &
stamped by an engineer in the employ of the seismic equipment manufacturer with a minimum 5
years experience and licensed in the project’s jurisdiction. Provide calculations for all floor or roof 
mounted equipment, and all suspended or wall mounted equipment 20lbs or greater.

D. Calculations and restraint device submittal drawings shall specify anchor bolt type, embedment,
concrete compressive strength,  minimum spacing between anchors, and minimum distances of
anchors from concrete edges.  Concrete anchor locations shall not be near edges, stress joints, or
an existing fracture.  All bolts shall be ASTM A307 or better. 

E. The isolators and seismic restraint systems listed herein are as manufactured by Amber / Booth,
Mason Industries, Kinetics, or approved equal.  Manufacturer must be a member of the Vibration
Isolation and Seismic Control Manufacturers Association (VISCMA).

F. Steel components shall be cleaned and painted with industrial enamel.  All nuts, bolts and washers
shall be zinc-electroplated.  Structural steel bases shall be thoroughly cleaned of welding slag and
primed with zinc-chromate or metal etching primer. 

G. All isolators, bases and seismic restraints exposed to the weather shall utilize cadmium plated,
epoxy coat or PVC coated springs and hot dipped galvanized steel components.  Nuts, bolts and
washers may be zinc-electroplated. Isolators for outdoor mounted equipment shall provide adequate
restraint for the greater of  either wind loads required by local codes or withstand a minimum of 30
lb. / sq. ft. applied to any exposed surface of the equipment. 

H. Provide shop drawings indicating location of all  cable restraints  required for pipe and ductwork. 
Drawings must be stamped by manufacturer’s registered professional engineer. Equipment
manufacturers shall provide certification that their equipment is capable of resisting expected
seismic loads without failure.  Equipment manufacturers shall provide suitable attachment points
and/or instructions for attaching seismic restraints. 

I. Provide acceptance letter from the manufacturer’s agent prior to project closeout indicating
manufacturer review of installed seismic piping restraint systems throughout project.  
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1.7 SITE VISIT

It is recommended that all bidders visit the site and become familiar with all existing conditions
before submitting a bid.  

1.8 DEMOLITION ITEMS

The Owner reserves the right to keep any items called for to be removed in the construction
documents.  Items not kept by the Owner shall be carried away from the site of work.  Coordinate
with Owner on each item to be removed.

PART 2 - PRODUCTS

2.1 SUBSTITUTIONS

A. All requests for substitutions shall be submitted in writing so as to be received by the Engineer at
least ten (10) calendar days prior to bid date and must be granted permission to quote before award
of contract.

B. Requests for substitution shall be submitted in the form of a letter (with one copy minimum) on
letterhead of submitting firm. Letter to be addressed to the Engineer and referenced to this job.

C. Permission to substitute items shall not be construed as authorizing any deviations from the contract
documents, unless such deviations are clearly indicated in letter form.  Contractor shall be
responsible for verifying all dimensions with available space conditions (with provisions for proper
access, maintenance, part replacement and for coordination of other trades) for proper services and
construction requirements. Contractor to bear any additional costs for required changes in associated
items which are directly or indirectly related to a substituted item.

2.2 MATERIAL AND EQUIPMENT SUBMITTALS

A. The Engineer will review and take appropriate action on equipment submittals, product data,
samples, and other submittals required by the Contract Documents.  Such review shall be only for
general compliance with the design and with the information given in the Contract Documents.

B. Prior to submittal of equipment submittals to the Engineer, review and approve equipment
submittals.  Equipment submittals which have not been reviewed and approved in writing by the
Contractor will not be reviewed by the Engineer.

C. Submit for review by the Engineer detailed drawings of all equipment and all material listed in this
section.  All submittal data shall be bound in a hardback binder.  Partial submittals will not be
reviewed by the Engineer.   Furnish six (6) copies of equipment submittals.

D. Equipment submitted for review shall be detailed, dimensioned drawings or catalog pages showing
construction, size, arrangement, operating clearances, performance characteristics and capacities.

E. Review rendered on equipment submittals shall not be considered as a guarantee of measurements
of building conditions.  Where drawings are reviewed, said review does not mean that drawings
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have been checked in detail; said review does not in any way relieve the contractor from his
responsibility or necessity of furnishing materials or performing work as required by the
contract documents.

F. Submit equipment submittals for the materials and equipment for review by the Engineer:

! Pipe Insulation,
! Seismic submittals,
! Flow Control Valves,
! Pipe Thermometers,
! Pressure Gauges,
! Flexible Pipe Connectors,
! Computer Room Air Conditioners,
! Upgrades to existing Computer Room Air Conditioners (ECRAC-4 and ECRAC-6)
! Automatic Temperature Controls.

2.3 Furnish to Architect color chart, etc.  as required for him to select finishes for any piece of exposed
equipment, grilles and diffusers.  Color charts shall be furnished with submittal data.  All finishes
shall be equivalent to baked enamel unless otherwise indicated.

2.4  ELECTRICAL CONNECTIONS

     It shall be the sole responsibility of the Mechanical Subcontractor to verify and ensure equipment
ordered for this project matches the voltage and phase per existing conditions.  No extra payments
will be allowed because of the contractor's failure to do so.

2.5 LOW EMITTING MATERIALS

A. All fiberglass containing materials shall have a VOC limit of 80 g/l less water.

B. All adhesives, sealants, and sealant primers shall comply with the requirements of the South Coast
Air Quality Management District (SCAQMD) Rule #1168.  

C. Contact adhesive VOC limit shall be 80 g/l less water.  

D. Sealant VOC limit shall be 420 g/l less water. 

E. Sealant primer VOC limit shall be 750 g/l less water.

F. Paintings, Coatings, and Primers shall not exceed the VOC content limits established in Green Seal
Standard GS-11, Paints, First Edition, May 20, 1993.

G. Anti-corrosive and anti-rust paints applied to interior ferrous metal structures shall not exceed the
VOC content limit of 250 g/l established in Green Seal Standard GC-03, Anti-Corrosive Paints,
Second Edition, January 7, 1997.
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PART 3 - EXECUTION

3.1 Deliver to owner a complete, fully operational system.  All items to be properly lubricated and
operate to their full extent upon completion of the project. 

3.2 Deliver to Owner any certificates, permits and licenses as required to comply with all City, County
and State applicable laws, ordinances, codes, rules and regulations, including any certificates required
by fire department. If any of these items are requested, such items shall be furnished prior to final
inspection.

3.3 All work included in this contract shall be performed by skilled people under competent supervision
employing the latest and best practices of the various trades involved.  All materials and equipment
hereinafter specified shall be new and free from flaws and defects of any nature.  Work that is not
of good quality will require removal and reinstallation.

3.4 COORDINATION

A. No work shall be performed on this project before thoroughly coordinating all space requirements
for equipment, sleeves, and pipes.  Establish necessary tie-ins for each trade.

B. Prior to starting installation, furnish to all trades concerned copies of reviewed material and
equipment submittals, and location of equipment, sleeves, and pipes.

C. The responsibility for obtaining, cutting and patching for work under Division 23 is included under
this section of the specifications.

D. Coordinate the exact size and location of all construction openings with the proper trades preparing
the openings and be responsible for obtaining sizes as required.  Supports for equipment shall be in
accordance with the manufacturer's certified drawings.

E. Temperature and equipment control wiring are included under Division 23.  

F. Contractor shall be responsible for the protection and cleanliness of equipment installed under
Division 23.

3.5 Notify the Architect/Engineer at least three (3) days in advance prior to covering up or concealing
any work under Division 23.  Any work covered or concealed without consent or review of the
Architect/Engineer shall be exposed for examination at the Contractor's expense.

3.6 Any costs of repairing any damages caused by this contractor, to the building, building contents,
and/or site during construction and warranty period shall be included in Division 23.

3.7 Provide all cutting and patching necessary to install the work specified in Division 23. Provide all
inserts, sleeves, supports and hanger rods. Lay out work in advance and establish locations of sleeves.

3.8 PROJECT CLOSEOUT

A. Provide all initial balancing that season conditions will allow prior to final site visit. 
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B. For final site visit, all construction filters shall be replaced with new filters. All items shall be cleaned
thoroughly inside and outside of all dust, dirt, plaster or other foreign material.  Repainting of
scratched equipment shall be completed. 

C. Notify the Architect/ Engineer and or project manager in writing that he has complied with the above
items prior to final site visit.  In addition the contractor shall furnish a statement prior to final site
visit the following items are complete:

1. All smoke detectors are installed and working properly.
2. Fire suppression systems, extinguishers are installed and working properly, and any other

facilities with special requirements.
3. All penetrations (pipes, conduit, ducts, etc.) in rated walls and/or floor/ceiling assemblies are

properly installed using appropriate methods and materials.
4. All required seismic bracing of walls, equipment, pipes and ducts is present and properly

installed.
5. All HVAC systems have been tested and balanced per ASHRAE 90.1.  A copy of the report will

be available at the site visit.
6. Listed assembly details, product data sheets, and approved submittals are available on site.

D. A mechanic shall be present at final inspection with all tools and instruments required to completely
inspect and check measurements required under "Testing and Balancing."  Provide a stepladder and
keys for control instruments.

E. Contractor shall indicate in red ink on prints all changes to underground services. Submit print along
with other submittals required prior to final inspection.

3.9  OWNER INSTRUCTION

A. Instruct the Owner's representative in complete detail as to proper operation of the overall system.

B. Provide a hard back three-ring file folder containing all warranties, catalog data and the
manufacturer's standard operating and maintenance instructions for each item of the controls system.

3.10 WARRANTY

A. See General Conditions, and Supplementary Conditions Part I, for Division 23 warranty
requirements.

B. Warrant all work and materials specified under Division 23 for a period of one (l) year from the date
of project acceptance.  Upon failure of any part(s) of the system during the warranty period, the
affected part(s) shall be repaired or replaced promptly by and at the expense of the Contractor.

3.11 IDENTIFICATION

 A. Identify each piece of equipment and control component.  Items shall be identified by name and
numerical sequence (CRAC -1, etc.).  Nameplates shall be 1/16" thick plates with 1/2" high white
letters on black background.  Nameplates shall be attached securely with screws, not glued.
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B. Provide standard bronze identification tags equal to Seton Nameplate Company for each valve to
identify type of service as applicable. Bronze tags shall be attached to the valve by the use of brass
S-hooks. Tag identification shall be by service and each valve shall be numbered.

C. All new pipe shall be labeled.  Markers shall comply with ANSI and OSHA  specifications.  All
wording shall be capital letters.  All wordings, colors, text size and number of occurrences shall
comply with standard ANSI/OSHA specifications.  All markers shall include flow direction arrows. 
Markers shall meet 25/50 flame and smoke spread ratings.  Markers shall be designed for applicable
pipe wall temperatures.

3.12 PAINTING

A. Provide color stenciling of piping for identification of flow.  

B. Provide two coats of black rust preventative on all support metal and hangers.

C. Paint all new equipment and materials in Division 23 (except factory-painted equipment) exposed
to view.  Where factory paint has been scratched on new equipment, completely sand, prime and
repaint scratched areas. Paint shall be as recommended by equipment manufacturer.  Pipes shall be
color coded with colors selected by the Engineer.  Devoe, Sherwin Williams, Pittsburg, Glidden or
approved equal paints may be used.

E. Paintings, Coatings, and Primers shall not exceed the VOC content limits established in Green Seal
Standard GS-11, Paints, First Edition, May 20, 1993.

3.13 UTILITY INTERRUPTIONS:

Obtain Owner's approval for utility interruptions at least five (5) working days in advance of all
scheduled interruptions.  Contractor shall arrange work so that interruptions are minimized in number
and duration. 

3.14 RECORD DRAWINGS

A. Maintain on the job site one complete set of drawings for this project.  All changes authorized by the
Owner as to locations, sizes and routing of equipment, piping and other material shall be indicated
in red ink on the field mark up drawings as work progresses.   Drawings (including schedules, details,
and sections) shall be corrected to depict all substituted materials and equipment.

B. Submit field mark up drawings to Engineer so he can revise construction drawings electronically to
be submitted to Owner for Record Drawings.

END OF SECTION 23 00 00
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SECTION 23 05 93 - TESTING AND BALANCING

PART 1 - GENERAL

1.1 Section 23 00 00 Mechanical, General applies to the work specified in this section of specifications.

1.2 Work under this section includes the testing, adjusting and balancing air and water systems in all
heating, ventilating and air conditioning systems. The results of all tests, adjustments and balancing
shall be submitted to the Architect for approval.

1.3 Other sections of the specification are a part of this section.  Refer to all other sections for a
complete description of the work.

1.4 TESTING AND BALANCING AGENCY

A. All work shall be under the direct supervision of a project manager who is qualified for testing and
balancing the hydronic and air performance of heating, air conditioning, and ventilating systems.

B. Provide all labor, equipment, engineering and test equipment required to test, adjust and balance
all heating, ventilating, exhaust and air conditioning systems as specified herein.

1.5 INSTRUMENTS

Instruments used shall be of high quality and as recommended by AABC or NEBB for the
application.  Instruments shall be properly calibrated and certified within the last six months.

1.6 The tests, balancing and adjusting shall be performed as many times as required to prove project
requirements have been met. 

1.7 ACCURACY

The balancing firm shall warrant, solely that the system will be set to within 10% of the values as
established by the drawings and specifications and also adjust to minimize drafts in all areas.

1.8 CHANGES

Any changes that are required for the final balancing results as determined by the balancing firm
shall be provided under this section of the specifications.  Such changes shall include, but not
limited to, changing of pulleys, belts, dampers or adding dampers or access panels.

PART 2 - PRODUCTS

2.1 SUBMITTALS:

A. Prior to acceptance of the systems by the Owner, submit to the Engineer for his review, a written
testing, adjusting and balancing report, in triplicate, contained in a hard-backed three ring notebook.

B. All reports, forms and data sheets shall generally be the standards of AABC or NEBB.
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PART 3 - EXECUTION

3.1 BALANCING PROCEDURE:

A. Before starting water balance, check the following items:

1. Cleanliness of system water

2. Cleanliness of all system strainers

3. Manual air vents

4. Pump and motor lubrication

5. Motor overload protectors or heaters for proper size

6. Proper pump rotation

B. Measure pump capacities by venturi, orifices or flow meters if installed or by differential pressure
measurements, amperage and brake horsepower method using pump manufacturer's capacity curve. 
Position all automatic valves, hand valves and circuit setters for full flow through coils, tube
bundles, etc. during pump adjustment.  Use only calibrated test gauges for pump adjustment; the
use of pressure gages installed within the system will not be permitted.

C. Coordinate the setting of controls to maintain coil water inlet design temperatures, with coil valves
positioned for full flow through coil during adjustment.  Balance individual water coils at full flow
to maintain temperature differential specified.

D. Lock in setpoint on circuit setters correctly.

3.2 ADJUSTING AND BALANCING

A. Adjust, balance, record and submit as previously specified, for each of the following:

1. Computer Room Air Conditioner Unit:
    a. Supply Air Dry Bulb Temperature
    b. Supply Air CFM
    c. Total Static Pressure
    d. External Static Pressure

e. Nameplate Data
    f. Actual Motor Amperage and Voltage
    g. Fan RPM

2.  All Chilled Water Coils:
    a. Chilled Water Flow rate, GPM
    b. Chilled Water Pressure Drop, Ft. of Water
    c. Chilled Water Entering and Leaving Temperature
    d. Air Flow rate Across Coil, CFM
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    e. Air Pressure Drop Across Coil, Inches of Water
    f. Air Entering Dry Bulb and Wet Bulb Temperature
    g. Air Leaving Dry Bulb and Wet Bulb Temperature
    h. Coil Face Area, Square Feet
    I. Coil Face Air Velocity, Feet per Minute

END OF SECTION 23 05 93
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SECTION 23 07 00 - MECHANICAL INSULATION

PART 1 - GENERAL

1.1 Section 23 00 00 Mechanical, General applies to the work specified in this section of specifications.

1.2 INSULATION

All insulation material shall have a fire hazard classification not to exceed flame spread of 25 and
smoke developed rating of 50, as listed by Underwriters Laboratories and acceptable under NFPA
standards.  This is to apply to the complete system and to the composite insulation with jacket or
facings, vapor barrier, joint sealing tapes, mastic and fittings.

PART 2 - PRODUCT

2.1 PIPE INSULATION:

A. Fiberglass pipe insulation shall be Owens-Corning one-piece heavy density fiberglass pipe
insulation with the ASJ/SSL-II jacket.  Insulation conductivity shall not exceed 0.29 Btu-in./hr-ft²-
EF.

B. Flexible pipe insulation shall be Armstrong FR/Armaflex closed cell insulation, or equal.  Flexible
pipe insulation shall meet flame and smoke rating listed in the "General" paragraph of this section
of the specifications.  Flexible pipe insulation adhesive shall be an air-drying contact adhesive for
temperatures up to 220EF.  Adhesives shall comply with the VOC limits as described in Section 23
00 00 Mechanical, General.

2.2 MASTIC

Mastic shall be water-based, non-flammable equal to McGill Uni-Mastic 181.  Performance of
mastic shall not be affected by room temperatures above 35EF.  Mastic shall comply with the VOC
limits described in Section 23 00 00 Mechanical, General.

2.3 VAPOR RETARDER FILM

Vapor Retarder Film shall be equal to Saran CX Film, flexible polyvinylidene chloride (PVDC)
material to prevent growth of mold and mildew, 6 mils thick, 0.01 perms per ASTM E96, 25/50
Flame/Smoke Developed per ASTM E84.  Tape for film shall be Saran CX Tape, 0.03 perms.

2.4 See Section 23 00 00 Mechanical, General for pipe markers and painting of pipes.

PART 3 - EXECUTION

3.1 INSULATION FIRM

All insulation work shall be performed by a franchised insulation firm.  All insulation shall be
installed in a workmanlike manner by qualified workers in the regular employ of the insulation firm.
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3.2 PIPE INSULATION

A. Chilled water, domestic cold water, and condensate drain pipes concealed below raised floor shall
be covered with fiberglass pipe insulation.  Pipe insulation not employing the double adhesive, self-
seal lap shall have the lap stapled 3" on center with outward clinching staples.  Two coats of vapor
sealing mastic meeting the VOC limits in Section 23 00 00 Mechanical, General shall then be
applied over the staples.  Insulation on chilled water mains and condensate drain mains shall be
covered with vapor retarder film and tape as specified above, and applied per manufacturer’s printed
installation instructions.

B. Following is a summary of pipe insulation types and thicknesses:

Concealed Chilled Water Pipes: 1-1/2" thick fiberglass pipe insulation
(with Vapor Retarder Film)

Concealed Domestic Cold Water Pipes: 1/2" thick fiberglass pipe insulation
Condensate Drain from AHU Coils: 1/2" thick fiberglass pipe insulation

END OF SECTION 23 07 00
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SECTION 23 21 13 - MECHANICAL PIPING

PART 1 - GENERAL

1.1 Section 23 00 00 Mechanical, General applies to the work specified in this section of specifications.

1.2 Pipe and equipment locations shown are approximate.  Exact location of equipment, pipes and
chases to be as approved by Engineer and determined in field, to avoid other pipes and maintain
structural clearances.

1.3 Piping to comply with best trade practice.  Provide clearance between pipe and building structure
so pipes can expand without damage to building structure.

1.4 Welding shall be done only by qualified welders certified by a recognized and approved local
testing laboratory.  Welding qualifications shall be in accordance with ANSI Standard Code for
Pressure Piping.  Welders shall have qualified within the past eighteen (18) months.

PART 2 - PRODUCTS

2.1 PIPING

A. Chilled water pipes shall be type L copper with sweat fittings.

B. Condensate drain piping shall be type L copper with sweat fittings.

C. Domestic cold water piping shall be hard drawn Type L copper. Use lead-free hard solder (95/5)
for all joints.  Use soldering nipples or couplings between screwed and soldered pipe and fittings. 

D. Provide dielectric insulating unions where pipes of dissimilar materials meet.

2.2 VALVES

A. Gate valves for domestic cold water shall be designed for a minimum of 125 psi working pressure. 
The manufacturer name and the working pressure to be cast on valve body.  Install valves with
stems above the horizontal.

B. Valves to be the product of one of the manufacturers and model numbers shown in the following
table:

Gate Valves Jenkins Hammond Crane Milwaukee

2" and smaller 47 1B640 428 ll48

Equal valves by Nibco will be accepted.

C. Ball valves shall be rated for 150 psi and temperature range of -50EF to 450EF.  Valves shall meet
Federal Specification WW-V-35B, Type II, Class A, Style 3.  Valves 2-1/2" and larger shall be
carbon steel (ASTM A108 GR12L14) with carbon steel stem (ASTM A108 GR12L14), RTFE
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thrush washer, RFTE stem packing, type 304 stainless steel packing gland, zinc plated carbon steel
spring washer, zinc plated steel handle with vinyl covering, carbon steel (ASTM A108 GR12L14)
chrome plated ball, RTFE seat, carbon steel (ASTM A108 GR12L14) retainer and flanged
connections.  Valves 2" and smaller shall be brass (ASTM B-16) body, ASTM B-21 stem, glass
filled reinforced PTFE thrush washer, glass filled reinforced PTFE stem packing, cadmium plated
carbon steel handle with vinyl covering, glass filled reinforced PTFE seat, brass ASTM B-16 ball,
brass ASTM B-16 insert, 400 series stainless steel follower, 400 series stainless steel belleville
washer, stainless steel grounding spring, and threaded connections.  Ball valves shall be full port
as manufactured by Grinnell or equal by Jenkins, Hammond, Crane, Milwaukee, Nibco, or approved
equal.

2.3 STRAINERS

     A. Strainers shall be Class 600 forged steel Y-type, flanged, screwed cap, SS screen with 0.033"
perforations, and bottom blow-down and removable strainer cover.

     B. Strainers shall be Mueller Fig. 862 or equal by Hoffman, Sarco, Trane, Jenkins, Grinnell, Watson
McDaniel or approved equal.

2.4 FLOW CONTROL VALVE

   A. Provide flow control valve assembly for the fan coil unit in the return runout pipe.  Assembly shall
consist of a balancing valve complete with in-line automatic flow controller capable of +/-5%
accuracy over a 3-40 psig range, a minimum 150 psig rated ball valve for shut-off service and unit
isolation, and a pressure/temperature test port with a cap retainer and union.  Valve flow rate (GPM)
shall be as specified on drawings.

   B. All valves shall be permanently marked to show flow direction and flow rate.

C. Assembly shall be manufactured by Autoflo, Inc., Griswold, Wheatley, Hayes, or approved equal.

2.5 PRESSURE GAUGE

A. Pressure gauges shall be 4-1/2" dial, flangeless stainless steel case with glass window and bronze
bourdon tube.  Gauges shall be high quality, liquid filled type.  All gauges shall be graduated in psi
and corresponding feet of water, with an accuracy of 1% at mid-scale and 1-1/2% over the balance.

    B. All water gauges shall be provided with a pressure snubber and 1/4" quarter-turn ball valve.

    C. Gauge ranges shall be selected so the normal working pressure will be at mid-scale.  Gauges shall
be located where shown on drawings.

    D. Gauges shall be as manufactured by Trerice, Weksler or approved equal.

2.6 THERMOMETERS

A. Pipe thermometers shall be OMEGA type SPT11 Series Solar Powered LCD Thermometers with
hi-impact ABS case, 3/8" LCD digit display, 1% accuracy, 10 Lux rating, and glass passivated
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thermistor type sensor.  Industrial glass shall have full conformance with Fed Spec GG-T-321D. 
Bimetallic shall be in full conformance with ASME B40.3 - 1990.  “S” dimension shall be 6".

B. Range for chilled water applications shall be from 0-100 F.

C. Thermometers shall be as manufactured by Trerice, Weksler or approved equal.

2.7 PIPE SUPPORTS

A. Provide polyethylene foam block pipe supports on existing tile flooring below the raised floor. 
The support block shall include an integral strut channel to receive pipe clamps and accessories.

B. Provide oversized pipe clamps over insulated piping.  Install 18 gauge galvanized, shield
between clamp and insulation.  Ten inch long shield to extend 180 around the bottom of the
insulated pipe.

C. Location and method of support subject to Engineer's approval.

2.8 PIPE SLEEVES AND ESCUTCHEONS

A. Where pipes pass through masonry construction, install sleeves sized to allow 1/2" clearance
entirely around the passing pipe and insulation.  Install sleeves during construction of walls,
ceilings, and floors.  Extend vertical sleeves a minimum of 3" above finished floor.  Install
sleeves in a waterproof manner. Sleeves in bearing walls and floors to be made of schedule 40
steel pipe.  Sleeves in other masonry or fire rated gypsum board walls to be made of 20 gauge
galvanized steel.  Provide copper sleeves for copper pipes.

B. Where pipes pass through fire-rated walls or floors, the space between the pipe and the pipe
sleeve shall be filled with a U.L. 1479 and ASTM E814 test rated fire proofing material.  Install
in accordance with manufacturer's written installation instructions.  On insulated pipes, the
insulation shall be omitted inside pipe sleeve except that insulation shall extend into sleeve l" on
both sides of wall, see detail on drawings. Failure to comply will require the removal of caulking
materials and replace with materials specified.  See Architectural drawings for wall ratings and
locations.

C. Caulking materials shall be U.L. test rated. Caulking by G.E. Pensil Fire Stop Systems, Dow
Corning or 3M Products will be accepted.

D. Provide one-piece chrome plated cast brass escutcheons where pipes pass through finished walls
or floors.

PART 3 - EXECUTION

3.1 Run pipes parallel to walls and ceilings, using a few fittings consistent with required flexibility.  Pipe
penetrations shall be perpendicular to walls.  Wherever pipes change size, use eccentric fittings.

3.2 Ream pipes after cutting.  Apply a lubricating non-hardening pipe dope compound to male threads
only.  Clean insides of pipes before installation.
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3.3 Install manual air vents where pipe drops in direction of flow.  Discharge shall be elbowed down for
water collection.

3.4 Provide a union or a flange in ferrous pipes at each piece of equipment, control valve, etc. and as
required to service and maintain equipment.

3.5 Support pipes not over 8 feet apart and at each change in direction.

3.6 Support vertical pipes by clamps not over 8 feet apart.  Protect copper pipes by lead sleeves between
pipes and clamps.

3.7 All condensate drain pipe shall sloped 1/4" per foot, unless otherwise approved.

3.8 PIPING TESTS

A. All piping installed shall be hydraulically tested as specified herein.  Provide all equipment
required to make the tests specified herein.

B. Piping may be tested a section at a time in order to facilitate the construction.

C. Fill the section of pipe to be tested with water and bring the section up to pressure with a test
pump.  These tests shall be conducted before any insulation is installed and any insulation
installed prior to these tests shall be removed.  Gauges used in the tests shall have been recently
calibrated with a dead weight tester.

D. All tests shall apply full test pressure to the piping for a minimum of 24 hours.

E. All tests shall be conducted at the water working pressure of the pipe installed.  When schedule
40 or standard weight pipe is used, the test pressure shall be 150 pounds per square inch.

F. When the test pressure has fallen over 5% during the 24 hour test period, the point of leakage
shall be found, repaired and the test repeated.  This procedure shall be followed until the piping
system has met requirements above.

3.9 CHEMICAL CLEANING OF PIPES

A. Furnish all labor and chemicals for the cleaning of pipes.

B. Chemically clean all chilled water piping systems with Mitco BL-5 (or equal), using 1 gallon for
each 1000 gallons of system capacity to remove dirt, oil, grease, and other foreign contaminants. 
Drain off 25% of system water every two hours and recharge with water and Mitco BL-5. 
Circulate for six (6) hours or until all contaminants are removed.

C. After cleaning, drain and flush all systems.

3.10 SEISMIC RESTRAINT OF PIPING

A. Seismically restrain all piping with cable restraints as listed below:
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1. Restrain all piping located in mechanical rooms l-1/4 inches nominal diameter and larger.

2. Restrain all pipes 2-1/2 inches nominal diameter and larger.

B. Piping suspended by individual hangers 12 inches or less in length, as measured from the top of
the pipe to the bottom of the support where the hanger is attached, need not be restrained.

C. Transverse restraint shall be at 40 feet maximum except where a lesser spacing is required to
limit pipe stress.

D. Longitudinal restraints shall be at 80 feet maximum.  In pipes where thermal expansion is a
consideration, an anchor point may be used as the specified longitudinal restraint provided that
it has a capacity equal to or greater than a longitudinal restraint.  The longitudinal restraints and
connections must be capable of resisting the additional force induced by expansion and
contraction.

E. For all gas piping, transverse restraint shall be at 20 feet maximum, and longitudinal restraint
shall be at 40 feet maximum.

F. Transverse restraints for one pipe section may also act as longitudinal restraints for a pipe section
of the same size connected perpendicular to it if the restraint is installed within 24 inches of the
elbow or tee.

G. Branch lines my not be used to restrain main lines.

END OF SECTION 23 21 13
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SECTION 23 81 23 - COMPUTER ROOM AIR CONDITIONING UNITS

PART 1 - GENERAL

1.1 Section 23 00 00 Mechanical, General applies to the work specified in this section of specifications.

1.2 Provide five (5) new Computer Room Air Conditioning Units (CRACs) as specified herein. shall
be self-contained factory assembled units with down-flow air delivery.  Units shall be Liebert model
numbers listed in the schedule on the drawings (to match existing ECRAC-4 and ECRAC-6) or
approved equal.  Prior approval requests shall be submitted as specified in 23 00 00 Mechanical,
General.

1.3 Upgrade existing computer room air conditioning units ECRAC-4 and ECRAC-6 as noted on the
drawings.  Units are Liebert model CW076 purchased in 2010.  Units shall be converted from
upflow to down-flow units by removing the existing centrifugal fans and replacing them with new
plug/plenum fans with electronically commutated motors (ECM) discharging thru the bottom of the
existing units.  The upgrades will also include replacement of the unit controllers with new
generation touchscreen iCom controllers and new IS-UNITY-DP cards as specified herein. 
Upgrades shall be performed by Liebert factory service technicians trained and authorized for
upgrade installations.  If bidder is not authorized to self-perform the upgrade, contact Faulkner
Haynes for providing the upgrades.

1.4 SUBMITTALS

Submittals shall  include: Single-Line Diagrams; Dimensional, Electrical, and Capacity Data; Piping
and Electrical Connection Drawings.

1.5 WARRANTY

 A. The CRAC unit manufacturer’s warranty shall be for a period of one year from date of equipment
start up or 18 months from the date of shipment, whichever occurs first.

 B. The warranty shall include parts costs for the repair or replacement of parts found to be defective
in material or workmanship.

PART 2 - PRODUCTS

2.1 CABINET AND FRAME CONSTRUCTION

The frame shall be constructed of heliarc welded tubular steel. It shall be painted using the
autophoretic coating process for maximum corrosion protection. The exterior panels shall be
insulated with a minimum 1 in., 1.5 lb.  density fiber insulation. The main front panel shall have
captive 1/4 turn fasteners. The exterior panels shall be powder coated.  The main unit color and
accent color shall be ZP-7021

2.2 FILTER CHAMBER
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The filter chambers shall be an integral part of the system, located within the cabinet, and
serviceable from either end of the unit.  Filters shall be 4" MERV 8 per ASHRAE 52.1.

2.3 DISCONNECT SWITCH - LOCKING

The manual disconnect switch shall be mounted in the high-voltage section of the electrical
panel. The switch shall be accessible from the outside of the unit with the door closed, and
prevent access to the high voltage electrical components until switched to the Off position 

2.4 FAN SECTION

Electronically Commutated (EC) Fans shall be plug/plenum type, single-inlet and shall be
dynamically balanced.  The drive package shall be direct drive, electronically commutated and
variable speed.  The fans shall be located to draw air over the A-frame coil to ensure even air 
distribution and maximum coil performance.  EC fans shall operate within the Liebert CW
cabinet.  The fan motors shall be hp listed in the schedule with a maximum operating speed of
1520 rpm; quantity 2.

2.5 CHILLED WATER CONTROL VALVE

The water circuit shall include a 3-way modulating valve. The Liebert iCOM shall position the
valve in response to room conditions.  Cooling capacity shall be controlled by bypassing chilled
water around the coil to the chilled water return runout.

2.6 CHILLED WATER COOLING COIL

The cooling coil shall be of A-frame design.  The coil shall be controlled by a 3-way modulating
control valve.  It shall be constructed of copper tubes and aluminum fins and have a maximum 
face velocity of 500 ft per minute.  The water circuit shall be designed to distribute water into
the entire coil face area.  The coil shall be supplied with 45°F entering water temperature, with a
10°F temperature rise.  The entire coil assembly shall be mounted in a stainless steel-condensate
drain pan.

 2.7 UNIT iCOM CONTROLLER

The Liebert iCOM shall be microprocessor-based with a 9" color touch screen display and shall
be mounted in an ergonomic, aesthetically pleasing housing.  The display and housing shall be 
viewable while the front panel is open or closed.  The controls shall be menu-driven.  The
system shall display user menus for active alarms, event log, graphic data, unit view/status
overview (including the monitoring of room conditions, operational status in percentage of each
function, date and time), total run hours, various sensors, display setup and service contacts.  A
password shall be required to make system changes.  Service menus shall include set points,
standby settings (lead/lag), timers/sleep mode, alarm setup, sensor calibration, 
maintenance/wellness settings, options setup, system/network setup, auxiliary boards and
diagnostics/service mode.
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! Password Protection - The Liebert iCOM shall contain two unique passwords to protect
against unauthorized changes.  An auto hide/show feature shall allow the user to see
applicable information based on the login used.

! Unit Backup and Restore - The user shall be able to create safe copies of important control
parameters.  The Liebert iCOM shall have the capacity for the user to automatically backup
unit configuration settings to internal memory or USB storage drive.

! Parameter Download - The Liebert iCOM shall have the ability for the user to download a
report that lists parameter names, factory default settings and user programmed settings.

! Parameter Search- iCOM shall have search fields for efficient navigation and parameter
lookup.

! Setup Wizards - The Liebert iCOM shall contain step-by-step tutorials or wizards.

! Context Sensitive Help- iCOM shall have an on-board help database. The database shall
provide context sensitive help.

! Display Setup- The user shall be able to configure the display information based on the
specific user's preference.

! Additional Readouts- iCOM shall enable the user to configure custom widgets on the main
screen.  Widget options shall include items such as fan speed, call for cooling, call for free
cooling, maintenance status, call for dehumidification, call for humidification, airflow, static
pressure, fluid flow rate and cooling capacity.

! Status LED's - iCOM shall provide the user with the unit's operating status using an integral
LED.  The LED shall indicate if the unit has an active alarm; if the unit has an active alarm
that has been acknowledged; or if the unit is On, Off or in standby status.

! Event Log - iCOM shall automatically store the last 400 unit-only events (messages,
warnings and alarms).

! Service Contact Information- iCOM shall have the capacity to store the local service or sales
contact information.

! Upgradeable - iCOM upgrades shall be performed through a USB connection.

! Timers/Sleep Mode - Menu shall allow various customer settings for turning On/Off unit.

! Menu Layout - The menus will be broken out into two main menu screens: User screen and
Service screen.  The User screen contains the menus to access parameters required for basic
unit control and setup.  The Service screen is designed for service personnel and provides
access to advanced control setup features and diagnostic information.  The menus shall
allow unit sensors to be calibrated with external sensors.
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! Maintenance/Wellness Settings - The menus shall allow reporting of potential component
problems before they occur.

! Options Setup - The menus shall provide operation settings for the installed components.

! Auxiliary Boards - The menus shall allow setup of optional expansion boards.

! Various Sensors - The menus shall allow setup and display of optional custom sensors.  The
control shall include four customer-accessible analog inputs for sensors provided by others.
The analog inputs shall accept a 4 to 20mA signal.  The user shall be able to change the
input to 0 to 5VDC or 0 to 10VDC.  The gains for each analog input shall be programmable
from the front display.  The analog inputs shall be able to be monitored from the front
display.

! Diagnostics/Service Mode - iCOM control shall be provided with self-diagnostics to aid in
troubleshooting.  The microcontroller board shall be diagnosed and reported as pass/not
pass.  Control inputs shall be indicated as On or Off at the front display.  Control outputs
shall be able to be turned On or Off from the front display without using jumpers or a
service terminal.  Each control output shall be indicated by an LED on a circuit board.

2.8 ALARMS

All unit alarms shall be annunciated through both audio and visual cues, clearly displayed on the
screen, automatically recorded in the event log and communicated to the customer's Building
Management System/Building Automation System.  The Liebert iCOM control shall activate an
audible and visual alarm in event of any of the following conditions: 
! High Temperature
! Low Temperature
! High Humidity
! Low Humidity
! EC Fan Fault
! Change Filters
! Loss of Air Flow
! Loss of Power
! Custom alarm inputs shall be provided to indicate facility-specific events. Custom alarms

can be identified with programmable labels. Frequently used alarm inputs include: 
! Leak Under Floor 
! Smoke Detected 
! Standby Unit On
Each alarm (unit and custom) can be separately enabled or disabled, selected to activate the
common alarm and programmed for a delay of 0 to 255 seconds.

2.9 iCOM CONTROL METHODS AND OPTIONS

The Liebert iCOM shall be factory-set to allow precise monitoring and control of the condition
of the air entering and leaving the unit.  This control shall include predictive methods to control
air flow and cooling capacity based control sensors installed.  Proportional and Tunable PID 
shall also be user-selectable options.

COMPUTER ROOM AIR CONDITIONING UNITS 23 81 23 -4



UTS Main Data Center 01/12/18
HVAC Replacement (H27-Z838)
University of South Carolina 183438

2.10 iCOM shall be flexible in the sense that it shall allow controlling the capacity and fan from
multiple different sensor selections.  The sensor selections shall be Cooling Capacity (Supply)
and Fan Speed (Supply).

2.11 Humidity Control - iCOM shall have the ability to adjust the capacity output based on supply
and return temperature conditions to meet SLA guidelines while operating to highest efficiency.

2.12 Temperature Compensation - Dew point and relative humidity control methods shall be
available (based on user preference) for humidity control within the space.

2.13 MULTI-UNIT COORDINATION iCOM teamwork shall save energy by preventing multiple
units in an area from operating in opposing modes.  Teamwork shall allow the control to
optimize a group of connected cooling units equipped with iCOM using the U2U (Unit-to-Unit)
network.

Teamwork Mode 3 (Optimized Aisle) - May be employed in data centers with varying heat
loads.  Optimized Aisle is the most efficient teamwork mode that allows the unit to match
cooling capacity with heat load.  In the Optimized Aisle mode, the fans operate in parallel.  Fans
can be controlled exclusively by remote temperature or using static pressure with a secondary
remote temperature sensor(s) as an override to ensure the inlet rack temperature is being met.
Chilled Water Valve shall be controlled through unit supply air conditions.  iCOM calculates the
average or worst-case sensor reading (user-selectable) for cooling humidification and
dehumidification.  Based on the demand within the group, units will be allowed to operate
within that mode until room conditions are satisfied.  This is the best form of control for a room
with an unbalanced load.

2.14 STANDBY LEAD-LAG - iCOM shall allow planned rotation to keep equal run time on units
and provide automated emergency rotation of operating and standby units.

2.15 STANDBY UNIT CASCADING - iCOM cascade option shall allow the units to turn On and
Off based on heat load when utilizing Teamwork Mode 3, Optimized Aisle mode with remote
temperature sensors.  In Teamwork 3 Mode, Cascade mode dynamically coordinates the fan
speed to save energy and to meet the cooling demands.  For instance, with an iCOM group of
six units and only 50% of the heat load, iCOM shall operate only four units at 80% fan speed
and leave the other two units in standby.  As the heat load increases, iCOM shall automatically
respond to the new load and bring on another unit, increasing the units in operation to five.  As
the heat load shifts up or down, the control shall meet the need by cascading units On or putting
them into standby.

2.16 VIRTUAL MASTER - As part of the architecture of iCOM control, it shall allow for a virtual
master that coordinates operation.  The Virtual Master function provides smooth control
operation if the group's communication is compromised.  When the lead unit, which is in charge
of component staging in teamwork, unit staging and standby rotation, becomes disconnected
from the network, iCOM automatically assigns a virtual master.  The virtual master assumes the
same responsibilities as the master until communication is restored.
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2.17 VIRTUAL BACKDRAFT DAMPER - iCOM shall allow the use of a virtual backdraft damper,
eliminating the need for a mechanical damper.  This shall allow the fans to spin slowly (15% or
less) to act as a damper.

2.18 SYSTEM AUTO RESTART - The auto restart feature shall automatically restart the system
after a power failure. Time delay shall be programmable.  An optional capacitive buffer may be
provided for continuous control operation through a power failure.

2.19 WIRED SUPPLY SENSOR - iCOM shall have one factory-supplied and connected supply air
sensor that may be used as a controlling sensor or reference.  When multiple sensors are applied
for control purposes, the user shall be able to control based on a maximum or average
temperature reading.

2.20 SEQUENTIAL LOAD ACTIVATION - On initial startup or restart after power failure, each
operational load shall be sequenced with a minimum of one-second delay to minimize total
inrush current.

2.21 FLOW SWITCH - The flow switch shall activate the alarm system should the chilled water
supply be interrupted.  The switch shall be factory mounted and wired.

2.22 CHILLED WATER VALVE FEEDBACK - The control shall be designed to monitor valve
feedback.  The control shall notify the user of valve failure through the local display and remote
monitoring.

2.23 REMOTE MONITORING - A factory-installed communication card shall be provided for 
monitoring and/or control.  The communication web card shall be capable of connecting to the
Building Management System/Building Automation System using the following protocols: 

! BACnet IP-BACnet over Internet Protocol 
! BACnet MSTP-BACnet (MSTP) communications protocol over a RS-485 serial network

(also known as BACnet MSTP RS-485) 
The communication card shall be capable of connecting to two of these protocols at once.

2.24 LIEBERT LIQUI-TECT® SENSORS - Provide LT-460 zone leak detection sensor. 
! Liqui-tect 460 Module - The LT460 consists of a metal enclosure with a hinged top door

providing access to the internal circuit board for wiring termination and configuration of
DIP switches.  The LT460 will monitor up to 100 feet of connected LT500Y leak detection
cable. 

! LT500Y Leak Detection Cable - The cable material and construction allow the cable to lie
flat when used with hold-down clips.  The LT500Y is plenum-rated and UL-listed for safe
operation.

2.25 SMOKE SENSOR - The smoke sensor shall immediately shut-down the Thermal Management
system and activate the alarm system when activated.  The smoke sensor shall be mounted in the
electrical panel with the sensing element in the return-air compartment.  The smoke sensor is not
intended to function as or replace any room smoke-detection system that may be required by
local or national codes.  The smoke sensor shall include a supervision contact closure.
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2.26 FLOOR STAND - The floor stand shall be constructed of a heliarc-welded, tubular steel frame.
The floor stand shall have adjustable legs with vibration isolation pads.  The user shall install
Thermal Management units in accordance with manufacturer's installation instructions.  The
units shall be installed plumb and level, firmly anchored in locations indicated and shall
maintain manufacturer's recommended clearances.

2.27 ELECTRICAL WIRING - The user shall install and connect electrical devices furnished by the 
manufacturer but not specified to be factory-mounted. The manufacturer shall furnish a copy of
manufacturer's electrical connection diagram submittal to electrical contractor.

2.28 PIPING CONNECTIONS - The user shall install and connect devices furnished by the
manufacturer but not specified to be factory mounted.  The manufacturer shall furnish a copy of
piping connection diagram submittal(s) to the contractor.

2.29 SUPPLY AND DRAIN WATER PIPING - The user shall startup Thermal Management units in
accordance with the manufacturer's startup instructions.  The manufacturer shall test controls
and demonstrate compliance with requirements.

2.30 FIELD QUALITY CONTROL - Start cooling units in accordance with manufacturer's startup 
instructions.  Test controls and demonstrate compliance with requirements.  These specifications
describe requirements for a computer-room environmental-control system.  The system shall be 
designed to maintain temperature and humidity conditions in the rooms containing electronic
equipment.  The manufacturer shall design and furnish all equipment to be fully compatible with
heat-dissipation requirements.

2.31 START-UP AND CONTROL PROGRAMMING - Install the indoor unit in accordance with
manufacturer's installation instructions provided with seismic option.  Firmly anchor
maintaining manufacturer's recommended clearance.  Mounting requirement details such as
anchor brand, type, embedment depth, edge spacing, anchor-to-anchor spacing, concrete
strength, special inspection, and attachment to non-building structures must be outlined and
reviewed by the Engineer of Record for the project or building.  Electrical, pipe and duct
connections must permit movement in three directions and isolate the unit from field
connections.  Electrical conduit shall be flexible having at least one bend between the rigid
connection at the unit cabinet and the connection to the rigid conduit or foundation.  The piping
flexible connection or loop must be suitable for the operation pressure and temperature of the
system.  Furnish copy of manufacturer's piping connection diagram submittal to contractor.

2.7 OPTIONAL COMPONENTS

A. The computer room environmental control system shall be equipped with the following optional
components.

PART 3 - EXECUTION

3.1 INSTALLATION
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Install precision cooling units in accordance with manufacturer’s written installation
instructions. Install units plumb and level, firmly anchored in locations indicated, and maintain
manufacturer’s recommended clearances.

3.2 PIPING CONNECTIONS

Install and connect devices furnished by manufacturer but not specified to be factory-mounted.
Furnish copy of manufacturer’s piping connection diagram submittal to piping contractor. 

3.3 ELECTRICAL CONNECTIONS 

Coordinate with the Electrical Sub-contractor to Install and connect electrical devices furnished
by manufacturer but not specified to be factory mounted.  Furnish copy of manufacturer’s
electrical connection diagram submittal to electrical contractor.

3.4 FIELD QUALITY CONTROL

Startup mainframe coolant units in accordance with manufacturer’s written startup instructions. 
Test controls and demonstrate compliance with requirements.

END OF SECTION 23 81 23
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SECTION 25 55 00 - AUTOMATIC TEMPERATURE CONTROLS

PART 1 - GENERAL

1.1 Section 23 00 00 Mechanical, General applies to the work specified in this section of specifications.

1.2 SCOPE OF WORK

A. Provide and install new DDC controls, as manufactured and installed by Johnson Controls, Inc.,
Columbia, South Carolina as specified under this contract.  DDC controls must be capable of
communicating with, and be compatible with, METASYS controllers as manufactured by Johnson
Controls.

B. New DDC controls shall be capable of interfacing with existing campus METASYS Facilities
Management System.

1.3 FACILITIES MANAGEMENT SYSTEM

A. All necessary hardware and software shall be provided to allow for remote monitoring of the
building HVAC control system from the University of South Carolina existing Johnson Controls
campus FMS system.  The FMS system software, hardware and communication protocol shall be
compatible with the existing Johnson Controls FMS system in every respect.

B. The existing Johnson Control FMS system will be expanded as required to accomplish the sequence
of operation as described herein.  Provide all necessary software and hardware to allow for
monitoring and override of all points.  All new control points, monitoring points and software points
shall be added to the existing FMS database.  Separate or parallel systems are not acceptable.

C. Full graphics capabilities shall be provided at the campus FMS computer.  It shall be possible to
monitor, override and adjust setpoints from any graphic screen.  It shall be possible to download
and upload field panel software from the campus FMS computer.  Provide all necessary software
and hardware needed to accomplish the archiving and downloading and uploading requirements.

1.4 CONTROL SYSTEM

A. Direct digital control (DDC) system, as specified herein, shall be provided for control of the new
computer room air conditioning units (CRACs) as indicated in the sequence of operation.

B. The system shall be complete in all respects and shall be installed by trained mechanics in the direct
employ of the control equipment manufacturer who is to be responsible for the proper installation
and operation of the control equipment.  The control manufacturer shall furnish the services of an
experienced engineer or superintendent to supervise the installation of the work and to ensure job
coordination.  All components not specifically indicated or specified, but necessary to make the
system function within the intent of the specification, are to be included.  Size all control apparatus
to properly supply and/or operate and control the apparatus served.  All electrical products shall be
listed and labeled by UL and comply with NEMA Standards.

1.5 SUBMITTALS
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The control system manufacturer/installer shall provide the following SUBMITTALS prior to
commencement of any work:

! Sequence of operation
! Bill of material
! Hardware system diagrams
! Point to point installation drawings
! Manufacturer's product data sheets.

1.6 OPERATING AND MAINTENANCE INSTRUCTIONS

A. The control contractor shall furnish to the Engineer, upon completion of the work, but before final
acceptance of the system, five (5) bound copies of typewritten instructions covering complete
maintenance and operation of the system and a complete set of as-built drawings of control diagram.

B. This Contractor shall instruct the Owner on the care, operation, and maintenance of all parts of the
system.

1.7 All electrical work required under this section of specifications shall comply with the latest National
Electrical Code.  Control system power supply shall be served by a separate breaker and fused in
control center for secondary protection.

1.8 Motor starters shall be furnished under Division 23.  Mounting and wiring of starters including
wiring to equipment shall be provided by others.  Disconnect switches when required shall be
provided under Division 26.  Provide all wiring, conduits, breakers, transformers, etc. required to
power all control components requiring a power source.

1.9 Control wiring shall be run in EMT conduit.  Control wiring shall be color coded #16 TFF or TFFN
wire with 600 volt insulation.

PART 2 - PRODUCTS

2.1 BUILDING FACILITIES MANAGEMENT SYSTEM (FMS)

A. The Facility Management System shall be capable of integrating multiple building functions
including equipment supervision and control, alarm management, energy management, and
historical data collection and archiving.

B. The Facility Management System shall consist of the following:

! Standalone application specific controllers (FEC),
! Field sensors and devices,
! Other temperature control devices.

C. The system shall be modular in nature, and shall permit expansion of both capacity and functionality
through the addition of sensors, actuators, standalone DDC panels, and operator devices.

2.2 Supervisory Panel - (Existing)
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2.3 APPLICATION SPECIFIC CONTROLLERS - Provide as required.

A. Field Equipment Controller 

1. The Field Equipment Controller (FEC) shall be a fully user-programmable, digital controller
that communicates via BACnet MS/TP protocol.

The FEC shall support BACnet Standard MS/TP Bus Protocol ASHRAE SSPC-135, Clause 9
on the controller network.
! The FEC shall be BACnet Testing Labs (BTL) certified and carry the BTL Label.
! The FEC shall be tested and certified as a BACnet Application Specific Controller

(B-ASC).
! A BACnet Protocol Implementation Conformance Statement shall be provided for the FEC. 
! The Conformance Statement shall be submitted 10 days prior to bidding.

2. Controllers shall be factory programmed with a continuous adaptive tuning algorithm that
senses changes in the physical environment and continually adjusts loop tuning parameters
appropriately.

3. The FEC shall be assembled in a plenum-rated plastic housing with flammability rated to
UL94-5VB.

4.  The FEC shall include a removable base to allow pre-wiring without the controller.

5. The FEC shall include troubleshooting LED indicators to identify the following conditions:
a. Power On
b. Power Off
c. Download or Startup in progress, not ready for normal operation
d. No Faults
e. Device Fault
f. Field Controller Bus - Normal Data Transmission
g. Field Controller Bus - No Data Transmission
h. Field Controller Bus - No Communication
i. Sensor-Actuator Bus - Normal Data Transmission
j. Sensor-Actuator Bus - No Data Transmission
k. Sensor-Actuator Bus - No Communication

6. The FEC shall accommodate the direct wiring of analog and binary I/O field points.

7. The FEC shall support the following types of inputs and outputs:

a. Universal Inputs - shall be configured to monitor any of the following:
! Analog Input, Voltage Mode
! Analog Input, Current Mode
! Analog Input, Resistive Mode
! Binary Input, Dry Contact Maintained Mode
! Binary Input, Pulse Counter Mode
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8. The FEC shall have the ability to reside on a Field Controller Bus (FC Bus).  The FC Bus shall
support communications between the FECs and the NAE.

9. The FEC shall have the ability to monitor and control a network of sensors and actuators over
a Sensor-Actuator Bus (SA Bus).

10. The FEC shall support a Local Controller Display either as an integral part of the FEC or as a
remote device communicating over the SA Bus.

2.4 FIELD SENSORS AND DEVICES

Output Devices:

Control Relays:  Control relay contacts shall be rated for the application, with a minimum of two
sets of Form C contacts, enclosed in a dustproof enclosure.  Relays shall have silver alloy contact
material. Relay operation shall be in 20 milliseconds or less, with release time of 10 milliseconds
or less.  Relays shall be equipped with coil transient suppression (limiting transients to
nondamaging levels).  All control relays shall be of the plug-in style with a separate base.  All
wiring shall be terminated to the base and not the relay itself.

2.5 REMOTE MONITORING OF COMPUTER ROOM AIR CONDITIONING UNIT

See section 23 81 23 Computer Room Air Conditioning Units for Remote Monitoring Web Card.

PART 3 - EXECUTION

3.1 Install all control equipment and wiring in a neat and workmanlike manner.

3.2 All immersion wells, pressure tappings and any associated shutoff cocks, flow switches, level
switches and other such items furnished by the control manufacturer shall be installed by the
mechanical contractor under the coordinating control and supervision of the control contractor. 
Install all control devices in an accessible location.

3.3 ELECTRICAL WIRING

A. All control wiring shall be furnished and installed by the control contractor in accordance with the
latest National Electric Code.

B. Control panels serving equipment fed by emergency power shall be fed by emergency power.

C. Power wiring to all control panels shall be provided under Division 23.  Power circuits to control
panels shall not be shared with any other electrical equipment.

3.4 Remove all wiring, conduits, contactors, relays, transformers, and all other control components
serving equipment being removed, see drawings for demolition notes.

3.5 Connect to the Remote Monitoring Web Card in each of the (7) CRAC units.  Provide all required
wiring, conduit, relays, transformers, and all other control components required for communication
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of the (5) new computer room air conditioning units and (2) upgraded computer room air
conditioning units with the building supervisory panel.  

3.6 SEQUENCE OF OPERATION

A. COMPUTER ROOM UNITS

Each computer room air conditioning unit will be monitored transparently by the FMS system
through each unit’s new Remote Monitoring Web Card.  The computer room air conditioning units
will control temperature and humidity using the integral factory iCom controls, see section 23 81
23 Computer Room Air Conditioning Units for iCom controller specifications. 

3.7 Furnish to engineer two copies of certifications signed by authorized representative that:

A. Control system has been checked-out and operates according to drawings and specifications.

B. All controls are warranted unconditionally for one year from date of acceptance and will be serviced
for this period free of charge.

C. Maintenance personnel or responsible party has been instructed as to the operation of control
system.

END OF SECTION 25 55 00
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 
 
PART 1 -  GENERAL 
 
1.1 SCOPE OF WORK 
 

A. Provide all labor, materials, equipment and supervision to construct complete and operable 
electrical systems as indicated on the drawings and specified herein. 
 

B. All materials and equipment used shall be new, undamaged and free from any defects. 
 

1.2 ELECTRICAL DRAWINGS 
 

A. Electrical contract drawings are diagrammatic and indicate the general arrangement of 
electrical equipment.  Do not scale electrical plans.   
 

B. Coordinate installation of electrical equipment with the mechanical equipment and access 
thereto.   
 

C. Discrepancies shown on different drawings, between drawings and specifications or between 
documents and field conditions shall be installed to provide the better quality or greater 
quantity of work; or, comply with the more stringent requirement; either or both in accordance 
with the A/E’s interpretation. 
 
 

1.3 EXISTING SERVICES AND FACILITIES 
 

A. Damage to Existing Services: Existing services and facilities damaged by the Contractor 
through negligence or through use of faulty materials or workmanship shall be promptly 
repaired, replaced, or otherwise restored to previous conditions by the Contractor without 
additional cost to the Owner. 

 
B. Interruption of Services: Interruptions of services necessary for connection to or modification 

of existing systems or facilities shall occur only at prearranged times approved by the Owner.  
Interruptions shall only occur after the provision of all temporary work and the availability of 
adequate labor and materials will assure that the duration of the interruption will not exceed 
the time agreed upon.  This shall be thoroughly coordinated with owner’s end user group. 

 
C. Removed Materials: Existing materials made unnecessary by the new installation shall be 

stored on site. They shall remain the property of the Owner and shall be stored at a location 
and in a manner as directed by the Owner. If classified by the Owner's authorized 
representative as unsuitable for further use, the material shall become the property of the 
Contractor and shall be removed from the site at no additional cost to the owner. 
 
 

PART 2 -  PRODUCTS 
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2.1 FIRESTOPPING:  
 

A. A firestop system shall be used to seal penetrations of electrical conduits and cables through 
fire-rated partitions per NEC 300.21, and NEC 800.26. The firestop system shall be qualified 
by formal performance testing in accordance with ASTM E-814, or UL 1479.   
 

B. The firestop system shall consist of a fire-rated caulk type substance and a high temperature 
fiber insulation.  It shall be permanently flexible, waterproof, non-toxic, smoke and gas tight 
and have a high adhesion to all solids so damming is not required.  Only metal conduit shall be 
used in conjunction with this system to penetrate fire rated partitions.  Install in strict 
compliance with manufacturer's recommendations.  3M or approved equal.  
 

C. Comply with TIA/EIA-569-A, Annex A, "Firestopping." 
 

D. Comply with BICSI TDMM, "Firestopping Systems" Article. 
 
PART 3 -  EXECUTION 

 
3.1  PRODUCT INSTALLATION, GENERAL 

 
A. Except where more stringent requirements are indicated, comply with the product 

manufacturer's installation instructions and recommendations, including handling, anchorage, 
assembly, connections, cleaning and testing, charging, lubrication, startup, test operation and 
shut-down of operating equipment.  Consult with manufacturer's technical experts, for specific 
instructions on unique product conditions and unforeseen problems. 
 

B. Protection and Identification: Deliver products to project properly identified with names, 
models numbers, types, grades, compliance labels and similar information needed for distinct 
identifications; adequately packaged or protected to prevent deterioration during shipment, 
storage and handling.  Store in a dry, well ventilated, indoor space, except where prepared and 
protected by the manufacturer specifically for exterior storage. 
 

C. Clean all equipment, inside and out, upon completion of the work. Scratched or marred 
surfaces shall be touched-up with touch-up paint furnished by the equipment manufacturer. 
 

D. Replace all equipment and materials that become damaged. 
 

 
3.2 ELECTRICAL WORK: 
 

A. Electrical work shall be accomplished with all affected circuits or equipment de-energized. 
When an electrical outage cannot be accomplished in this manner for the required work, the 
following requirements are mandatory: 
 

1. Electricians must use full protective equipment (i.e., certified and tested insulating 
material to cover exposed energized electrical components, certified and tested 
insulated tools, etc.) while working on energized systems in accordance with NFPA 
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70E. 
 

2. Electricians must wear personal protective equipment while working on energized 
systems in accordance with NFPA 70E. 
 

3. Before initiating any work, a job specific work plan must be developed by the 
contractor with a peer review conducted and documented by the Contractor. The work 
plan must include procedures to be used on and near the live electrical equipment, 
barriers to be installed, safety equipment to be used and exit pathways. 
 

4. Work on energized circuits or equipment cannot begin until prior written approval is 
obtained from the Owner/ Architect. 
 
 

 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 
 
PART 1 -  GENERAL 
 
1.1 SUMMARY 

 
A. This section includes the requirements for the following: 

1. Wire and cable for 600 volts and less. 
2. Wiring connectors and connections. 
 

PART 2 -  PRODUCTS 
 
2.1 WIRING REQUIREMENTS 

 
A. Metal Clad (MC) cable shall be used under raised floor. 

 
 

2.2 BUILDING WIRE 
 
A. Conductor:  Copper. 

 
B. Insulation Voltage Rating:  600 volts. 

 
PART 3 -  EXECUTION 
 
3.1  INSTALLATION 

 
A. Motor connections shall be made with compression connectors forming a bolted in-line or 

stub-type connection.   
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GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 
 A. Grounding and bonding components. 
 
 B. Provide all components necessary to complete the grounding system(s). 
 
PART 2 - PRODUCTS 
 
2.1 CONDUCTORS 
 
 A. Bonding Jumper Braid:  Copper braided tape, sized for application. 
 
 B. Electrical Grounding conductors:  Unless otherwise indicated, provide bare or green 

insulated stranded copper electrical grounding conductors sized according to NEC or as 
shown or specified.  Provide green insulated for conductors sized No. 10 AWG and 
smaller.  

 
PART 3 - EXECUTION 
 
3.3 SECONDARY EQUIPMENT AND CIRCUITS  
 
 A. Branch Circuits: Install equipment grounding conductors (as part of cable) with all power 

branch circuits, sized in accordance with Article 250 of NFPA 70.  
 
 B. Metallic Conduit: Metallic conduits which terminate without mechanical connection to an 

electrical equipment housing by means of locknut and bushings or adapters, shall be 
provided with grounding bushings. Connect bushings with a bare grounding conductor to 
the equipment ground bus.  

 
 
 
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 
 
PART 1 -  GENERAL (NOT USED) 

 
PART 2 -  PRODUCTS. 
 
2.1 MATERIALS 
 

A. Hangers, Supports, Anchors, and Fasteners - General:  Corrosion-resistant materials of 
size and type adequate to carry the loads of equipment and conduit, including weight of wire 
in conduit. 
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B. Supports:  Fabricated of structural steel or formed steel members; galvanized. 

 
C. Anchors and Fasteners: 

1. Do not use powder-actuated anchors. 
2. Concrete Structural Elements:  Use precast inserts, expansion anchors, or preset 

inserts. 
3. Steel Structural Elements:  Use beam clamps, steel spring clips, steel ramset fasteners, 

or welded fasteners. 
4. Concrete Surfaces:  Use self-drilling anchors or expansion anchors. 
5. Hollow Masonry, Plaster, and Gypsum Board Partitions:  Use toggle bolts or hollow 

wall fasteners. 
6. Solid Masonry Walls:  Use expansion anchors or preset inserts. 

 
PART 3 -  EXECUTION 
 
3.1 INSTALLATION 
 

A. Rigidly weld support members or use hexagon-head bolts to present neat appearance with 
adequate strength and rigidity.  Use spring lock washers under all nuts. 

 
B. In wet and damp locations use steel channel supports to stand cabinets, disconnects and 

panelboards 1 inch (25 mm) off wall. 
 

C. Use sheet metal channel to bridge studs above and below cabinets and panelboards 
recessed in hollow partitions. 

 
 

END OF SECTION 260500 


	MechanicalSpecs.pdf
	23 00 00 General
	23 05 93 TAB
	23 07 00 Insulation
	23 21 13 Piping
	23 81 23 CRACs
	25 55 00 Controls




